Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


I 


A\ 


l)arvar:i  flDefitcal  School 

Xibrar? 

am  ot 

Hr.  ^»^^.^r^o'C  . 

I 


t 
t 


/ 


/ 


J 


■ 

> 

I 

1 

I 


SCIENCE 


NEW  SERIES.    VOLUME  XXXIX 


JANUARY-JUNE,   1914 


NEW  TOBK 
THE  SCIENCE  PRESS 

1914 


THE  NEW  ERA  PRINTINQ  COMPAHTf 
41  North  Qusen  Strsbt, 

LAMCAlTXm,  Pa.. 


CONTENTS  AND  INDEX. 

NEW  SERIES.    VOL.  XXXIX.— JANUARY  TO  JUNE,  1914. 


The  Names  of  Contributors  are  Printed  in  Small  Capitals. 


Abbot,  C.  G.,  Solar  Constant  of  Radiation,  335 

Adams,  C.  C,  Animal  Ecology,  Y.  F.  Shelfobd,  580 

Aerials,  Small,  C.  W.  Wag4K)N£B,  463 

Aerology,  Standard  Units  in,  A.  McAdie,  391 

Agrieidtural  C^iemists,  Assoc,  of  Official,  Presiden- 
tial Address,  9 

Agricnltnre,  Chemistry  of,  G.  S.  Fbaps,  9 

AoiNS,  H.  A.,  Government  of  Societies,  711 

Alfalfa,  P.  J.  O'Gaba,  906 

Allen,  I.  C,  Amer.  Petroleum  Soc.,  585 

Amazon,  Expedition  to,  F.  S.  Dellsnbaugh,  68 

American  Assoc,  for  tiie  Advancement  of  Science, 
Address  of  President,  1;  Atlanta  Meeting,  39; 
Seetion  B,  42,  697,  881;  Section  K,  51,  794; 
Section  A,  113;  Section  L,  154;  Local  Branshes, 
246;  Section  E,  263,  398;  Section  G,  299,  405; 
Report  of  Secretary  for  South,  350;  Pacific 
Coast  Committee,  352;  Section  C,  364;  Section 
F,  364;  Section  H,  546;  Meeting  of  the  Coun- 
eil,  640;  Committee  of  One  Hundred  on  Scien- 
tific Besearch,  680;  Financial  Statement,  694; 
San  Francisco  Meeting,  781 

Akdkkws,  B.  C,  Sea  Elephant,  656 

Anthropological  Soc,  of  Wash.,  D.  Folkmar,  146, 
622,  919;  Amer.,  and  Amer.  Folk-lore  Soc.,  G.  G. 
MacOubdy,  296 

Apes,  Anthropoid,  H.  Gotobo,  872 

Appointment  and  Tenure,  E.  D.  Sandxbson,  890 

Abchibald,  B.  C,  Winslow  Upton,  202 

Abmsby,  H.  p.,  S.  W.  Johnson,"  509 

AbnoiiP,  Bw,  and  H.  Hannibal,  California  Eocene, 
906 

Astronomical  and  Astrophys.  Soc.  of  Amer.,  P. 
Fax,  333 

Atlantic  Ocean,  H.  C.  Jonbs,  726 

Atomic  Weight  of  Lead,  831 

Aueb,  J.,  Ajner.  Soc.  for  Pharmacol,  and  Exper. 
Therapeutics,  144 

Bacon,  B.  F.,  Bobert  Kennedy  Duncan,  498 
Bacterial  T^pes,  C.-E.  A.  Winslow,  77 
Bacteriologists,   Soc.  of  Amer.,   Presidential   Ad- 
dress, 77;  A.  P.  HiTCHKNS,  763,  789 
Baxksland,  L.  H.,  Morris  Loeb,  537 
Bailby,  S.  I.,  Astronomy,  H.  Jacoby,  27 
Bakcboit,  W.  D.,  Chemistry,  W.  A.  Tilden,  789 
Basslbb,  B.  S.,  Paleontolog.  Soc.,  187 
Batubt,  W.  8.,  Crystallography,  G.  Linek,  288 
Beebterew,  W.  von.  Psychology,  H.  C.  Wabben,  426 
Bedell,  F.,  Alternating  Currents,  D.  C.  and  J.  P. 

Jackson,  106 
Beetles  becoming  Parasites,  V.  L.  Kellogg,  360 
[Bunhabt,  E.  J.,  and  H.  K.  Hates,  Mutation  in 

Tobacco,  34,  284 
JBkbkt,  E.  W.,  Fossil  Plants  in  Canal  Zone,  357 
|Bes8Kt,  C.  E.,  Botanical  Notes,  72,  329,  790,  946; 
Trees  of  H.  I.,  J.  P.  Bock,  213;  Botany,  J.  M. 
Coulter,  358;  Bocky  Mountain  Flowers,  F.  E. 
and  E.  S.  Clements,  909 


Billings,  J.  S.,  Portrait,  B.  G.  Wildeb,  210 
BiNOHAic,  H.,  Peruvian  Expedition,  679 
Biological,  Soc.  of  Wash.,  D.  E.  LiANTZ,  187,  660; 

W.  L.  McAtee,  844;  Chemists,  Amer.  Soc,  P.  A. 

Shajteb,  218;  Teaching,  M.  F.  Guyeb,  371;  M. 

A.    Chbyslee,    377;    Station,   Fairport,    B.    E. 

COKEB,  457;  Station  Work  at  Univ.  of  Wis.,  601 
Biology,  Exp.,  Federation  of  Amer.  Societies,  A.  J. 

Cablson,  217 
Bison  Soc,  Amer.,  W.  P.  Whabton,  586 
Blakeslee,  a.  F.,  and  A.  F.  Schulze,  Mutant  in 

Bellwort,  621 
Bluemel,  C.  S.,  Stammering,  S.  Smith,  469 
BoBiNO,  A.  M.,  and  B.  Peabl,  Plumage  Patterns, 

143 
Bose,  J.  C,  Irritability  of  Plants,  B.  E.  Living- 
ston, 511 
Boss,  B.,  Seth  Carlo  Chandler,  348 
Botanical,  Notes,  C.  E.  Bessey,  72,  329,  790,  946; 

Soc.  of  Wash.,  P.  L.  Bickeb,  109,  406,  695,  919; 

Address  of  President,  733;  Soc  of  Amer.,  G.  T. 

MOOBE,  253,  289;  Congress,  320 
Botanist,   Social   Obligations   of,   W.   W.    Stock- 

BEBGEB,  733 
Botany,  Amer.  Jour,  of,  570 
Bowie,  W.,  Isostasy,  697 
Bowman,  I.,  Assoc  of  Amer.  Geographers,  478 
Bbaga,  E.,  Language  of  the  BrazUian  People,  535 
Bbannee,  J.  C,  S.  America,  H.  Savage-Landor,  577 
Brazilian  People,  Language  of,  E.  Bbaga,  535 
British  Assoc  in  Australia,  854 
Bbooks,  C.  F.,  Notes  on  Meteorology  and  Climatol- 
ogy, 31,  429 
Bbown,  E.  E.,  Education  at  Washington,  239 
Bbown,  F.  C,  Scholarship  in  America,  587 
Bryant  Walker  Expedition,  A.  G.  Bothven,  277 
Buell,  I.  M.,  J.  J.  Bivers,  319 
BuBGSss,  A.  F.,  Amer.  Assoc.  Econom.  Entomol., 

220 
Buslingamb,  L.,  Labelling  Slides,  250 

Cajobi,  F.,  New  Marking  System,  874 

Cards  as  Psychological  Apparatus,  L.  W.  Kline 

and  C.  E.  Kellogg,  657 
Cableton,  M.  a..  Tamarisk  for  Dry  Lands,  692 
Cablson,  A.  J.,  Amer.  Physiol,  Soc,  183;  Federa- 
tion of  Amer.  Societies  for  Exp.  Biol.,  217 
Cabmichael,  B.  D.,  Human  Progress,  883 
Carmichael,  B.  D.,  Belativity,  B.  B.  Wilson,  251 
Carnegie,  Foundation,  780,  847;  Institution,  B  S. 
WOODWABD,  225 

Caateroides  Ohioensis,  N.  A.  Wood,  759 

Castle,  W.  E.,  Mutation  in  Tobacco,  140;  Mul- 
tiple Factors  in  Heredity,  686;  Natural  Selec- 
tion, J.  C.  Nottram,  944 

Cattell,  J.  McK.,  Science,  Education  and  Democ- 
racy, 154;  Democracy  in  University  Administra- 
tion, 491 

Cell  Permeability,  E.  N.  Habvey,  947 


IV 


SCIENCE 


[Ooiinunw 
IMDWX. 


▲MB 


Chamberlain^  Alexander  Praneia,  G.  W.,  821 
Uhambers,  E.  T.  D.,  f'iaheriea  of  Quebec,  J.  M. 

Clabsx,  428 
Chandler,  Seth  Carlo,  B.  Boss,  348 
Chemical  Soc.  Amer.,  387,  950 
Chemistry,  Applied,  Int.  Cong,  of,  898 
Child,  C.  M.,  Susceptibility  Uradients,  73 
China,  National  Monuments  of,  863 
Chromosomes,  Accessory,  of  Man,  M.  F.  Guybb, 
721,   941;    of   White  Man   and  Negro,   T.    H. 
MoBOAN,  827 
ChsyslbB)  M.  a.,  Biological  Teaching,  377 
Clabk,  Qt,  A.,  Pur  Seal  Investigation^  871 
Cla&kx,  F.  W.,  Columbium  versus  Niobium,  139 
CLaakx,  J.  M.,  Indian  Ladder  Reservation,  418; 
Fisheries  of  Quebec,  £.  T.  D.  Chambers,  428; 
Eastman-Zittel  Paleontology,  723 
Clarke,  J.  M.,  Devonian  Fossils,  C.  K.  Swastz,  393 
Clements,  P.  E.,  and  E.  8.,  Bocky  Mountain  Flow- 
ers, C.  £.  Bessxt,  909 
Climatic  Qianges,  180 
Coal  Mines,  Accidents  in,  59 
CocKSBZLL,  T.  D.  A.,  Science  from  an  Easy  Chair, 
B.  LAnkester,  214;  The  EvU  Eye,  B.  Park,  359 
Cooks,  B.  8.,  New  Orleans  Acad,  of  Sci.,  406,  514, 

624 
CoKXB,  B.  E.,  Pairport  Biological  Station,  457 
COLB,  A.  D.,  Amer.  Physical  Soc,  370,  569,  796 
COLK,  P.  N.,  Amer.  Math.  Soc,  396,  442,  769 
Color,  Human  Skin,  P.  Bahalet,  533 
Columbium  versus  Niobium,  P.  W.  Clarke,  139 
Coulter,  J.  M.,  Botany,  C.  E.  Bbssey,  358 
Crab,  Molting  of,  S.  Hecht,  108 
Cbew,  H.,  Physical  Optics,  B.  W.  Wood,  25;  Phys- 
ics, K  E.  Guthe,  465 
Curriculum  Making,  B.  P.  Lyon,  661 
Czapek,  P.,  Plant  Ghemistagr,  B^  Kremers,  612 

Dadourian,  H.  M.,  Analytical  Mechanics,  E.  W. 

Bettger,  507 
Dadourian,  H.  M.,  Mechanics,  E.  W.  Bettoer,  140, 

940 
Dall,  W.  H.,  Mollusca,  B.  B.  Woodward,  910 
Daniorth,  C.  H.,  St.  Louis  Acad,  of  Sci.,  882 
Danielson,  P.  H.,  and  C.  B.  Davenport,  The  Hill 

Polk,  A.  C.  Booses,  616 
Dauohbrty,  B.  L„  Water,  W.  McCulloh,  142 
Davenport,  0.  B.,  Bejoinder  to,  D.  Heron,  24 ;  and 

P.  H.  Danielson,  The  Hill  Polk,  A.  C.  Booers, 

616 
Davis,  B.  M.,  Amer.  Soc  Naturalists,  322,  397; 

Gruppenweise  Artbildung,  H.  De  Vries,  649 
Day,  a.  L,,  Nat.  Acad,  of  Sci.,  567 
Dellenbaugh,  p.  S..  Expedition  to  Amazon,  68 
Dennis,  L.  M.,  Gas  Analysis,  A.  H.  Gill,  286 
Deusmore,  P.,  Chippewa  Music,  A.  C.  Fletcher, 

393 
De  Vries,   H.,   Gruppenweise   Artbildung,   B.   M. 

Davis,  649 
Diadophis  punctata,  H.  H.  T.  Jackson,  534 
Dickson,  L.  E.,  Critique  of  an  Old  Beview,  22 
Discussion  and  Correspondence,  22,  64,  99, 139, 173, 

208,  250,  284,  326,  357,  391,  423,  463,  507,  533, 

575,  607,  645,  686,  721,  759,  785,  827,  870,  902, 

940 
Doctor's  Dream,  V.  C.  Vaughan,  149 
Drosophila,  Fourth  Chromosome,  H.  J.  Muller,  906 
Duncan,  B.  K.,  Industrial  Fellowships,  672 


Duncan.  Bobert  Kennedy,  B.  P.  Bacon,  498 
Dyar,  H.  G.,  Iiepidoptera  PhalsniB,  G.  F.  Hamp- 
son,  691 

Earth's  Elastic  Properties,  H.  G.  Gale,  927 
Eastman-Zittel  Paleontology.  J.  M.  Clarke,  723 
Education,  at  Washington,  E.  E.  Brown,  239;  Pre- 

medical,  P.  G.  Woolley,  743;  Board,  822 
Elliot,  D.  G.,  The  Primates,  G.  S.  Miller,  28 
Embryonic  Nervous  System,  O.  Glaser,  730 
Entomological,  Soc.  of  Wash.,  L.  G.  Hoxton,  224; 
Soc  of  Amer.,  A.  D.  MacGiluvray,  441;  Serv- 
ice, Ouiadian,  570 
Entomologists,    Amer.    Assoc    Econom.,    A.    P. 

Burgess,  220 
Environment,  L.  J.  Henderson,  524 
Eocene,  of  CsJifomia,  B.  Arnold  and  H.  Hanni- 
bal, 906 
Ephemeris.  and  Nautical  Almanac,  J.  A.  Hooge- 
WSRTF,  945 

Eskers,  Cause  of,  J.  Millis,  208 

Evans,  H.  M.  and  W.  Schulemann,  Vital  Stains, 

443 
Evans,  P.  N.,  Grades,  357 
Evolutionary  Control,  L.  B.  Walton,  479 
Expert,  The  Day  of  the,  B.  I.  Gilman,  771 

FARRmoTON,  O.  C,  Precious  Stones,  G.  P.  Kunz,  539 
FsssENDEN,  B.  A.,  Gyroscopic  Quanta,  533 
Financial  Status  of  College  Teachers,  847 
Findlay,  A.,  Osmotic  Presaure,  L.  Kahlenbero,  252 
Finlay,  G.  1,  Igneous  Bucks,  J.  P.  Iddings,  467 
Fischer,  W.  JL  Matter  and  Memoiy,  209 
Pletchis,  a.  C.,  Chippewa  Music,  P.  Densmore,  393 
FOLKMAR,  D.,  Anthrop.  Soc.  of  Wash.,  146,  223, 

622,  919 
Foreign  Students  in  America,  717 
Forsj^h,  A.  B.,  Geometry,  F.  Kasner,  175 
Fossil  Plants  in  Canal  Zone,  E.  W.  Berry,  357 
Fourier's  Series,  E.  B.  Van  Vleck,  113 
Fox,  P.,  Astron.  and  Astrophys.  Soc.  of  Amer.,  333 
Praps,  G.  S.,  Chemistry  of  Agriculture,  9 
Free  Speech  and  the  Faculty,  68 
Freedom,  and  Fees,  69 ;  of  Teaching,  164 
Frog,  Tissues  of,  S.  J.  Holmes,  107 
Fur-seals,  529;  G.  A.  Clark,  871 
Pttrth,  O.  v..  Chemistry,  L.  B.  Mendel,  103 

G.,  H.  N.,  Arthur  Henry  Pierce,  456 
Gainby,  P.  L.,  Nitrifying  Powers,  35 
Gale,  H.  G.,  Earth's  Elastic  Properties,  927 
Gardner,  L.  A.,  Oysters,  541 
Garrett,  A.  0.,  Utah  Acad,  of  Sci.,  513 
Garrison,  P.  H.,  History  of  Medicine,  J.  P.  McM., 

468 
Gates,  B.  B.,  Apogamy  in  CEnothera,  37 
Geikie,  J.,  Mountains,  J.  J.  Stevenson,  212 
Geographers,  Assoc  of  Amer.,  I.  Bowman,  478 
Geological  Soc.  of  Amer.,  819 
Geology,  and  Evolution,  V.  L.  K.,  64 
George  Washington  Memorial,  717 
Getman,  P.  H.,  Chemistry,  V.  Lenher,  329 
Gdtord,  H.,  Anthropoid  Apes,  872 
Gill,  A.   H.,  Gas  Analysis,  L.  M.  Dennis,  286; 
Solvents,  Oils,  Gums  and  Waxes,  P.  S.  Hyde, 
692;  Oils,  Pats  and  Waxes,  J.  Lev7kowitsch,  760 
Gilman,  B.  L,  The  Day  of  the  Expert,  771 
Gilmore,  C.  w.,  Ichthyosaurian  Bemains,  210 


Vou 


:'xj 


SCIENCE 


QhASBR,  O.,  Embryonic  Nervous  Qjstem,  730 
Goldschmldt,  B.,  Die  Vererbungswissenschaft,  A. 

F.  Shull^  691 
QooDSPEKD,  A.  W.,  Amer.  Philos.  Soe.,  833 
GoBTMER,  B.  A.,  Lowest  Temperature,  584 
Government  of  Societies,  H«  A.  Aikiks,  711 
Grades,  P.  N.  Evans,  357 
Graduate  Work,  B.  Paintner,  326 
Graham-&nith,  G.   8.,  Flies  and  Disease,  L.   O. 

HovtTABD,  787 
Gbavs,  C,  Amer.  Soc.  Zool.,  433,  471 
Gravity,  J.  W.  Spsnces,  645 
Gbxbly,  a.  W.,  Labrador,  W.   T.   Grenfell,   71; 

Scott's  Last  Expedition,  101 
Grenfell,  W.  T.,  Labrador,  A.  W.  Gbeely,  71 
GrizElj  Bears,  C.  H.  Msbbiam,  424 
Groth,  B.  H.  A.,  Liheritance  of  Size,  581 
^UPP79  S-  B.,  Seeds  and  Fruits,  J.  W.  Ha&sh- 

BBB6KB,  873 

Gtjssow,  H.  T.,  Potato  Scab,  431 
Guthe,  K.  E.,  Physics,  H.  Gbsw,  465 
GUTSE,  M.  F.,  Biological  Teaching,  371;   Acces- 
sory Chromosomes  of  Man,  721,  §41 
Gyroscopic  Quanta,  B.  A.  Fessendbn,  533 

Halb,  G.  E.,  National  Academies  and  Besearches, 

189 
Hamaker,  J.  I.,  Biology,  G.  H.  Pajkeeb,  831 
Hampson,    G.    F.,    Lepidoptera   Phaleens,    H.    G. 

Dtab,  691 
Hannibal,  H.,  and  B.  Arnold,  Gal.  Eocene,  906 
Habjus,  J.  A.,  The  New  Statistics,  828 
Habsttbkbobb,   J.  W.,  Seeds  and  FruHs,   H.   B. 

Guppy,  873 
Habt,  £.  B.,  Sulphates  and  Phosphates  in  Soils,  423 
Hart,  H.  F.,  Assoc.  Teachers  of  Miith.  in  Middle 

States  and  Md.,  112 
Habtican,  F.  a.,  Nighthawks  Volplaning,  326 
Habvet,  £.  N.,  Artificial  Parthenogenesis,  J.  Loeb, 

908;  CeU  Permeability,  947 
Haybs,  H.  K,  and  E.  J.  Beinhabt,  Mutation  in 

Tobacco,  34,  284 
Hazeoi,  A.,  Clean  Water,  G.  A.  Sopeb,  872 
Heads  of  D^artments,  F.  L.  Washbubn,  646 
Health  of  College  Students,  J.  E.  Baycboft,  707 
Heght,  S.,  Molting  of  Crab,  108 
Heinemann,  p.  G.,  Agricultural  Bacteriology,  F. 

L5hnis,  327 
Hendebson,  L.  J.,  Environment,  524 
Heredity,  Multiple  Factors  in,  W.  E.  Castle,  686 
Hebon,  D.,  Bejoinder  to  Dr.  Davenport,  24 
Hilton,  W.  A.,  Marine  Lab.  on  the  Pacific,  200 
HiTCHENS,  A.  P.,  Soc.  Amer.  Bacter.,  763,  789 
HOLLINOWOBTH,  H.  L.,  Amer.  Psychol.  Soc,  370 
HOLLISTEB,  N.,  Marmot,  251 
Holmes,  S.  J.,  Tissues  of  the  Frog,  107 
HoOGEWEBTF,  J.  A.,  Ephemoris  and  Nautical  Al- 
manac, 945 
Houston,  A.  C,  Water  Supply,  G.  A.  Sopeb,  872 
HovET,  E.  O.,  The  Porto  Bico  Survey,  896 
HowABD,  L.  O.,  Amer.  Assoc,  Council  of,  640; 

Flies  and  Disease,  G.   S.   Graham-Smith,   787; 

Sect.  K  of  Amer.  Assoc,  794 
HoETON,  L.  G.,  Philos.  Soc.  Univ.  of  Va.,  112, 

224,  770;  Entomol.  Soc  of  Wash.,  224 
HuBBABD,  D.  G.,  Tilted  Shorelines,  470 
Human,  Behavior,  B.  M.  Yebkes,  625;  Progress, 

Bw  D.  Cabmighael,  883 


HuMPHBETS,  W.  J.,  Sect.  B,  of  Amer.  Assoc,  881 
Hunt,  A.  E.,  and  J.  E.  Peabody,  Biology,  G.  U. 

Pabkeb,  831 
HussAKOF,  L.,  Fishes  of  Japan,  D.  S.  Jordan  and 

others,  178 
Hydatina  senta,  D.  D.  Whitney,  832 
Hyde,  F.  S.,  Solvents,  Oils,  Gums  and  Waxes,  A. 

H.  Gill,  692 

Icbthyosaurian  Bemains,  C.  W.  Gilmobs,  210 
IDDINOS,  J.  P.,  Igneous  Bocks,  G.  I.  Finlay,  467 
Illinois,  The  President  of  Univ.  of,  278;  Acad,  of 

Sci.,  E.  N.  Tbanseau,  659 
Indian  Ladder  Beservation,  J.  M.  Clabece,  418 
Industrial,  Science,  C.  B.  Mann,  515;  Fellowships, 

B.  K.  Duncan,  672 
Ingebsoll,  E.,  Coloration  of  Weasels,  284 
Inheritance  of  Size,  B.  H.  A.  Geu)th,  581 
Iowa,  Univ.,  Presidency  of,  501 
Isostasy,  W.  Bowie,  697 

Jackson,  D.  C,  and  J.  P.,  Alternating  Currents,  F. 

Bedell,  106 
Jackson,  H.  H.  T.,  DianopMs  punctata,  534 
Jackson,  L.  L.,  Teadiing  of  Arithmetic,  A.  W. 

Stamper,  579 
Jacoby,  H.,  Astronomy,  S.  I.  Bailey,  27 
James,  G.  O,  St.  Louis  Acad,  of  Sci.,  334,  696 
James,  W.  H.,  Mechanism,  B.  McA.  Keown,  287; 

Machine  Design,  W.  C.  Marshall,  288 
JASTB0V7,  J.,  The  Anarchist  Ideal,  B.  M.  Wenley, 

541;  Fanny  Emden  Prize,  786 
Javel  Water,  J.  F.  Snell,  689 
Jeffbey,  E.  C,  The  Muta/tion  Myth,  488 
Johannsen,     A.,     Petrographic    Methods,    J.     E. 

WOLFP,  690 
Johnson,  D.  S.,  Sexuality  in  Plants,  299 
Johnson,  S.  W.,  H.  P.  Abmsby,  509 
Johnston,  J.,  Sect.  C,  of  Amer.  Assoc,  364 
Jones,  H.  C,  The  Atlantic  Ocean,  726 
Jordan,  D.  S.,  S.  Tanaka  and  J.  O.  Snyder,  Fishes 

of  Japan,  L.  Hussakof,  178 
JOSEPHSON,  A.  G.  S.,  Linnteus,  464 

K.,  E.,  Plant  Chemistry,  O.  Tunmann,  179 
K.,  V.  L,  Geology,  and  Evolution,  64 
Kahlenbebo,  L.,  Osmotic  Pressure,  A.  Findlay,  25 
Kasneb,  E.,  Geometry,  A.  B.  Forysth,  175 
Kay,  G.  F.,  Sect.  E,  Amer.  Assoc,  of,  398 
Kellioott,   W.    E.,    Chordate   Development,   J.    P. 

McM.,  759 
Kellogg,  C.  E.,  and  L.  W.  Kline,  Cards  as  Psy- 
chological Apparatus,  657 
Kellogg,  V.  L.,  Beetles  becoming  Parasites,  360 
Keown,  B.  McA.,  Mechanism,  W.  H.  James,  287 
Kebn,  P.  D.,  Monographia  Uredinearum,  P.  and 

H.  Sydow,  651 
Kindle,  E.  M.,  Medina  Sandstone,  915 
King,  A.  S.,  Magneto-Optics,  P.  Zeeman,  211 
KiNGSBUBY,  B.  F.,  The  Microtomist  's  Vademeceum, 

A.  B.  Lee,  618 
Kline,  L.  W.,  and  C.  E.  Kellogg,  Cards  as  Psy- 
chological Apparatus,  657 
Knott,  C.   G.,  Napier  Tercentenary  Celebration, 

639 
Kobnhauseb,  S.'  I.,  Sectioning,  464 
Kbaus,  E.  H.,  Petrographisches  Vade-mecum,  E. 
Weinschenk,  106;   Mineralogy,  K  Oebekke  and 
K.  Weinschenk,  328 


VI 


SCIENCE 


C 


Comnm  aud 


Krkmebs,  E.,  Plant  Chemiatry,  F.  Czapek,  612 
Kunz,  G.  r.,  Precious  Stones,  O.  C.  Farrinoton, 
539 

Labelling  Slides,  L.  Burlingame,  250 
Lafayette  College,  164 

Lag  and  Lead  with  Braun  Tube,  J.  F.  Mohlsr,  210 
Lander,  H.  Savage,  South  America,  J.  C.  Bbanneb, 

577 
Lankester,  B.,  Science  from  an  Easy  Chair,  T.  D. 

A.  OOGKERELL,  214 

Lantz,  D.  E.,  Biol.  Soc.  of  Wash.,  187,  660 

Lee,  A.  B.,  The  Microtomist 'a  Vade-mecum,  B.  F. 

Kingsbury,  618 
Lemons,  ''Die-back"  in,  C.  B.  Lipman,  728 
Lknheb,  v.,  Chemistry,  F.  H.  Getman,  329 
Lewis,  E.  P.,  Pacific  Coast  Committee  of  Amer. 

Assoc,  352 
Lewis,  M.  B.,  and  W.  H.  Lewis,  Mitochondria  in 

Tissue  Culture,  330 
Lewkowitsch,  J.,  Oils,  Fats  and  Waxes,  A.  H.  Gill, 

760 
Linck,  G.,  Crystallography,  W.  S.  Bayley,  288 
Linn»us,  A.  G.  S.  Josephson,  464 
Lipman,  C.  B.,  *' Die-back"  in  Lemons,  728 
Livingston,  B.  E.,  Irritability  of  Plants,  J.  C. 

BosE,  511 
Loeb,  J.,  Artificial  Parthenogenesis  and  Fertiliza- 
tion, E.  N.  Harvey,  908 
Loeb,  Morris,  L.  H.  Ba£K£land,  537 
L5hni8,    F.,     Agricultural    Bacteriology,    P.     H. 

HSINEMANN,  327 
Lorentz,  Einstein  and  Minkowski,  Relativity,  E.  B. 

Wilson,  944 
Lulham,  B.,  Zoology,  G.  H.  Parker,  831 
Lull,  B.  S.,  Land  Mammals,  W.  B.  Scott,  615 
Lyon,  E.  P.,  Curriculum  Making,  661 

McAdie^   a.,   Standard  Units   in   Aerology,   391; 

Principia  Atmospherica,  W.  N.  Shaw,  911 
McAtee,  W.  L.,  Biol.  Soc.  of  Wash.,  844;  Tama- 
risk, 906 
McCulloh,  W.,  Water,  B.  L.  Daughebty,  142 
MacCurdy,    G.    G.,    Amer.    Anthrop.    Assoc,    and 

Amer.  Folk-lore  Soc,  296 
McDowell,  L.  S.,  The  Wellesley  Fire,  577 
McGiLLiVRAY,  A.  D.,  Entomol.  Soc.  of  Amer.,  441 
MclNTiRE,  W.  H.,  Soil  Carbonates,  361 
MacLeod,  J.  J.  R.,  Teaching  of  Physiology,  51 
McM.,  J.  P.,  History  of  Medicine,  F.  H.  Garrison, 

468 ;  Chordate  Development,  W.  E.  Kellicott,  759 
McMuRRiCH,  J.  P.,  Modesty  Overworked,  785 
Mann,  C.  B.,  Industrial  Science,  515 
Marine  Laboratory,  W.  A.  Hilton,  200 
Marking  System,  F.  Cajori,  874 
Marmot,  N.  Hollister,  251 
Marshall,  W.  C,  Machine  Design,  W.  H.  James, 

288 
Massachusetts  Inst.  Tech.,  and  Harvard  Univ.,  132, 

862 
Mathematical  Soc,  Amer.,  F.  N.  Cole,  396,  442, 

769 
Mathematics,  Assoc  of  Teachers  of,  H.  F.  Hart, 

112;  Educational  Value  of,  C.  N.  MoORE,  609 
Matthews,  B.,  Universal  Organization,  870 
Mechanical,  the  Historical  and  the  Statistical,  J. 

BoYCE,  551 
Mechanics,  Analytical,  H.  M.  Dadourian,  140,  507, 

940;  New,  L.  T.  More,  595 


Medina  Sandstone,  E.  M.  Kindle,  915 
Mees,  C.  E.  K,  Boyal  Photographic  Soc,  464 
Memory,  and  Matter,  W.  J.  Fisher,  209 
Mendel,  L.  B.,  Chemistry,  O.  v.  Fttrth,  103 
Merrlim,  C.  H.,  Grizzly  Bears,  424 
Meteorology  and    Climatology,    Notes   on,    C.    F. 

Brooks,  31,  429 
Meyer,  M.,  Scientific  Institutions  minus  Science, 

535 
Miller,  E.  R.,  Science  Club,  Univ.  of  Wis.,  224 
Miller,  G.  A.,  Ideals  and  Scientific  Research,  809 
Miller,  G.  S.,  The  Primates,  D.  G.  Elliot,  28 
MiLLis,  J.,  Cause  of  Eskers,  208 
Mines,  Bureau  of,  Pittsburgh,  527 
Mitochondria  in  Tissue  Culture,  M.  B.  Lewis  and 

W.  H.  Lewis,  330 
Modesty  Overworked,  J.  P.  McMur&igh,  785 
MOHLER,  J.  F.,  Lag  and  Lead  with  Braun  Tube, 

210 
Moore,  C.  N.,  Mathematics  and  Education,  609 
Moore,  G.  T.,  Botan.  Soc  of  Amer.,  253,  289 
Moore,  V.  A.,  N.  Y.  State  Vet.  Col.,  14 
Moral  and  Beligious  Training,  H.  E.  White,  722 
More,  L.  T.,  The  New  Mechanics,  595 
Morgan,  T.  H.,  Chromosomes  of  the  White  Man 

and  NeCTo,  827 
MULLER,  H.  J.,  Drosophila,  906 
Museums,  Amer.  Assoc  of,  771 
Mutant  in  Bell  wort,  A.  F.  Blakeslee  and  A.  F. 

SCHXILZE,  621 

Mutation  Myth,  E.  C.  Jeffrey,  488 

Napier  Celebration,  C.  G.  Knott,  639 
National  Acad,  of  Sci.,  A.  L.  Day,  567 
Naturalists,  Amer.  Soc  of,  371;  B.  M.  Davis,  322, 

396 
Navigation  without  Logarithms,  W.  D.  Robinson, 

912 
Neal,  H.  v..  Sect.  F,  Amer.  Assoc,  of,  364 
Nelson,  A.,  Taxonomy,  921 
New  Orleans  Acad,  of  Sci.,  R.  S.  Cocks,  406,  514, 

624 
New  York  Veterinary  College,  V.  A.  Moore,  14 
Nighthawks  Volplaning,  F.  A.  Hartman,  326 
Nitrifying  Powers,  P.  L.  Gainey,  35 
Nomenclature,    Mineral,    E.    T.    Wherry,    575; 

Zoological,  C.  W.  Stiles,  619;  A.  E.  Versill, 

607;  J.  P.  McMURRiCH,  785 
Nottram,  J.  C,  Natural  Selection,  W.  E.  Castle, 

944 
NuNN,  R,  Tenn.  Acad,  of  Sci.,  262 

Oebbeke,  K.,  and  E.  Weinschenk,  Mineralogy,  E.  H. 

K&AUS,  328 
(Enothera,  Apogamy  in,  R.  R.  Gates,  37 
O'Gara,  p.  J.,  Pome  Fruits,  620;  Alfalfa,  905 
OODEN,  R.  M.,  Amer.  Assoc,  Report  for  the  South, 

350 
Ohio,  State  Board  of  Health  and  State  University, 

419;  Acad,  of  Sci.,  President's  Address,  479 
Osterhout,  W.  J.  v.,  Sect.  G,  of  Amer.  Assoc, 

405;  Chemical  Dynamics  of  Living  Protoplasm, 

544 
Oysters,  J.  A.  Gardner,  541 

P.,  T.  M.,  Professor  Theobald  Smith  and  Animal  J 

Pathology,  761 
Pacific  Assoc  of  Sci.  Societies,  602,  823 


Naw  Snma.  "1 
YokZXXIXj 


SCIENCE 


Vll 


Paleontologieal  Soc,  B.  S.  Bassleb,  187 
Park,  B.,  The  Evil  Eye,  T.  D.  A.  Cockerell,  359 
Paskeb,  G.  H.,  Sex  Determination,  215;  Experi- 
mentation in  Zoology,  381;  Biology,  J.  I.  Ha- 
maker,  J.  E.  Peabody,  and  A.  E.  Hunt,  Zoology, 
Bw  Lulham,  831 
Pabsons,  O.  L,,  Amer.  Chem.  Soc,  950 
Pamons,  E.  C,  The  Family,  J.  A.  Todd,  654 
Pathology,  Bnssell  Sage  Inst,  of,  898 
Peabody,  J.  E.,  and  A,  E.  Hunt,  Biology,  G.  H. 

Pa&X£b,  831 
Pearl,  R,  and  A.  M.  Boeing,  Plumage  Patterns, 

143 
Pcirce,  Benjamin  Osgood,  A.  G.  Webster,  274 
Petroleum  Soe.,  Amer.,  I.  G.  Allen,  585 
Pharmaool.  and  Ezper.  Therapeutics,  Amer.  Soe. 

for,  J.  AuER,  144 
PhiloBophical,  Soc.,  Amer.,  38,  770;  Annual  Meet- 
ing, A.  W.  GooDSPEED,  833;  Soc,  Univ.  of  Va., 
li.  G.  HoXTON,  112,  224,  770;  Assoc,  Amer.,  E. 
G.  Spaulding,  221;  Soc.  of  Wash.,  Address  of 
President,  335 
Philosophy    and    Psychol.,    S.    Soc    for,    W.    C. 

BUEDIGEB,  222 

Physical,  Sciences,  A.  G.  Webster,  42 ;  Soc.  Amer., 
A.  D.  OoLE,  370,  569,  796 

Physiological  Soc,  Amer.,  A.  J.  Cablson,  183 

Physiology,  Teaching  of,  J.  J.  B.  MaoLeod,  51 

Phonetic  Spelling,  C.  P.  G.  Scott,  285 

Photographic  Soc,  Boyal,  0.  E.  K.  Mees,  464 

Photography,  Stereoscopic  Effects  in,  17 

Photosynthesis,  A.  Stewabt,  67 

Phytopathological  Soc,  Amer.,  C.  L.  Sheab,  185 

PiCfKEBiNG,  E.  C,  The  Study  of  the  Stars,  1 

Pierce,  Arthur  Henry,  H.  N.  G.,  456 

Pintner,  B.,  Graduate  Work,  326 

Pleistocenee  History  of  Mb.  Eiver,  J.  E.  Todd,  263 

Plumage  Patterns,  B.  Pearl  and  A.  M.  Boring,  143 

Politics  and  University  Professors,  424 

Porto  Bico  Survey,  E.  O.  Hovey,  896 

Potato  Scab,  H.  T.  GtJssow,  431 

Premedical  Conference,  387 

Priority  Overworked,  A.  E.  Vbrrill,  607;  J.  P. 
McMuRRiCH,  785 

Prize,  Fanny  Bmden,  J.  Jastrow,  786 

Professors  in  Council,  535 

Protoplasm,  Living,  W.  J.  V.  Osterhout,  544 

Psychological  Soc,  Amer.,  H.  L.  Hollinoworth, 
370 

Psychology,  Individual,  Conference  on,  B.  S.  Wood- 
worth,  731 

Quotations,  68,  424,  535 

Badiation,  Solar  Constant  of,  C.  G.  Abbot,  335 

Badiotelegraphic  Investigations,  638 

Badium,  60;  Uranium  and  Vanadium,  385 

Rajcaley,  p.,  Human  Skin  Color,  533 

Baksov,  B.  H.,  Effect  of  Cold  on  Trichinella,  181 

Bafeeb,  L.  W.,  School  Health,  L.  M.  Tebman,  725 

Baycboft,  J.  E.,  Health  of  CoHesre  Students,  707 

Bkicskn,  I.,  Smith 's  Chemistry,  942 

Beply  to  Critique  of  Beview  in  Science,  L.  E. 

Besearch,  Scientific,  and  Ideals,  G.  A.  Milleb,  809 ; 
and  National  Academies,  G.  E.  Hale,  189;  Com- 
mittee of  One  Hundred  of  the  Amer.  Assoc,  680 

Bettoeb,  E.  W.,  Mechanics,  H.  M.  Badourian,  140, 
940 


Bettger,  E.  W.,  Analytical  Mechanics,  H.  M.  Da- 

DOUBIAN,  507 

Eeuter,  O.  M.,  Insects,  W.  M.  Wheeleb,  69 
BiCKEB,  P.  L.,  Botan.  Soc.  of  Wash.,  109,  406,  695, 

919 
Bivers,  J.  J.,  I.  M.  Buell,  319 
BOBINSON,  W.  D.,  Navigation  and  Logarithms,  912 
Bock,  J.  F.,  Trees  of  H.  I.,  C.  E.  Bessey,  213 
BoGEBS,  A.  C,  The  Hill  Folk,  F.  H.  Danielson  and 

C.  B.  Davenport,  616 
BoTCE,  J.,  The  Mechanical,  the  Historical  and  the 

Statistical,  551 
BuEDiGEB,  W.  C,  S.  Soc.  for  Philos.  and  Psychol., 

222 
BussELL,  H.  N.,  Solar  Spectrum  and  the  Earth's 

Crust,  791 
Bust  on  Pome  Fruits,  P.  J.  O'Gaea,  620 
BuTHVEN,  A.  G.,  Bryant  Walker  Expedition,  277 

St.  Louis  Acad,  of  Sci.,  G.  O.  Jambs,  334,  696;  C. 

H.  Danfobth,  882 
Sandebson,  E.  D.,  Appointment  and  Tenure,  890 
Scholarship  in  America,  F.  C.  Bbown,  587 
SCHUGHEBT,  C,  Eduard  Suess,  933 
ScHULZE,  A.  F.,  and  A.  F.  Blaeeslee,  Mutant  in 

Bellwort.  621 
Science,  Education  and  Democracy,  J.  McK.  Cat- 
tell,  154;  Club,  Univ.  of  Wis.,  E.  B.  Milleb, 
224 
Scientific,  Notes  and  News,  18,  61, 94, 135, 168, 204, 
247,  279,  322,  353,  388,  419,  459,  502,  529,  571, 
603,  641,  682,  718,  754,  782,  824,  865,  899,  935; 
Books,  25,  69,  100,  140,  175,  211,  251,  286,  327, 
358,  393,  426,  465,  509,  537,  577,  612,  649,  690, 
723,  759,  787,  828,  872,  908,  942;  Journals  and 
Articles,  289,  760;   Institutions  Minus  Science, 
M.  Meyeb,  535 
ScoTT,  C.  P.  G.,  Phonetic  Spelling,  285 
Scott,  W.  B.,  Land  Mammals,  B.  8.  Lull,  615 
Scott's  Last  Expedition,  A.  W.  Gbeely,  101 
Scripture,    E.    W.,    Stuttering    and    Lisping,    S. 

Smith,  142 
Sea  Elephant,  B.  C.  Andbews,  656 
Sectioning  Apparatus,  S.  I.  Kobnhauseb,  464 
Sex,  Determination,  G.  H.  Pabkeb,  215;  in  Multiple 

Births,  E.  N.  Wentwobth,  611 
Sexuality  in  Plants,  D.  8.  Johnson,  299 
Shaffeb,  p.  a.,  Amer.  Soc.  BioL  Chemists,  218 
Shaw,  W.  N.,  Principia  Atmospherica,  A.  McAdie, 

911 
Sheab,  C.  L.,  Amer.  Phytopatholog.  Soc,  185 
Shelpobd,  V.  E.,  Animal  Ecology,  C.  C.  Adams,  580 
Shorelines,  Tilted,  G.  D.  Hubbabd,  470 
Shull,  a.  F.,  Die  Vererbungswissenschaft,  B.  Gold- 

schmidt,  691 
Sloths,  Mylodont,  C.  Stock,  761 
Smith,  J.  B.,  Soil  Erosion,  858 
Smith,  S.,  Stuttering  and  Lisping,  E.  W.  Scripture, 

142 ;  Stammering,  C.  S.  Bluemel,  469 
Smith,  Theobald,  and  Animal  Pathology,  751 
Snell,  J.  F.,  Javel  Water,  689 
Snyder,  J.  0.,  D.  S.  Jordan  and  S.  Tanaka,  Fishes 

of  Japan,  L.  Hussakop,  178 
Societies  and  Academies,  38,  109,  146,  187,  223, 
262,  334,  406,  442,  513,  622,  659,  695,  769,  882, 

919 
Soil,  Carbonates,  W.  H.  McIntibb,  361 ;  Erosion, 
J.  B.  Smith,  858 


VUl 


SCIENCE 


rCOMTBllTB  AMD 

L       Imdix. 


Soi]8|  Sulphates  and  Phosphates^  E.  B.  Habt,  423 
Solar  Spectrum  and  the  Earth 's  Crust,  H.  N.  Bus- 
sell,  791 
SoFEB,   G.   A.,   Glean   Water,  A.   Hazen;    Water 

Supjplj,  A.  C.  Houston,  872 
SoTereigns  and  Opportunity,  F.  A.  Woods,  902 
Spauldino,  E.  G.,  Amer.  Philos.  Assoc,  221 
Special  Articles,  34,  73, 107, 143, 181,  215,  330,  361, 

394,  431,  470,  544,  681,  620,  657,  692,  728,  761, 

791,  832,  874,  915,  947 
Spencer,  J.  W^  Gravity,  645 
Spbingsteen,  K.  W.,  Amer.  Assoc,  at  Atlanta,  39 
Staining  Method,  Cytological,  O.  E.  White,  394 
Stains,  vital,  H.  M.  Etans  and  W.  Schulemann, 

443 
Stamper,  A.  W.,  Teaching  of  Arithmetic,  L.  L. 

Jackson,  579 
Stanford  University,  716 
Stars,  Study  of,  E.  C,  Pickebino,  1 
Statistics,  The  New,  J.  A.  Harris,  828 
Stevens,  F.  L.,  Strawberry  Disease,  949 
Stevens,  W.  LeO.,  Student  Elections,  91,  392 
Stevenson,  J.  J.,  Mountains,  J.  Geikie,  212 
Stewart,  A.,  Photosynthesis,  67 
Stiles,  C.  W.,  Zoological  Nomenclature,  619 
Stock,  C,  Mylodont  Sloths,  761 
Stockberoer,  W.  W.,  Social  Obligations  of  the 

Botanist,  733 
Strawberry  Disease,  F.  L.  Stevens,  949 
Strono,  E.  E.,  Jr.,  Amer.  Assoc,  Sect.  K,  546 
Strong,  F.,  Cooperation  among  IJniversities,  508 
Student  Elections,  W.  LeC.  Stevens,  91,  392 
Suess,  Eduard,  C.  Schuchert,  933 
Susceptibility  Gradients,  C.  M.  Child,  73 
SwARTZ,  C.  E.,  Devonian  Fossils,  J.  M.  Clarke, 

393 
Sweating  the  Scientist,  633 
Sydow,  P.  and  H.,  Monographia  Uredinearum,  F. 

D.  Eern,  651 

Tamarisk,  for  Dry  Lands,  M.  A.  Carleton,  692; 

W.  L.  McAtee,  906 
Tanaka,  S.,  D.  S.  Jordan  and  J.  O.  Snyder,  Fishes 

of  Japan,  L.  Hussakof,  178 
Taxonomy,  A.  Nelson,  921 
Temperature,  Lowest,  B.  A.  Gortner,  584 
Tennessee  Acad,  of  Sci.,  B.  Nunn,  262 
Teruan,  L.  M.,  School  Health,  L.  W.  Bapeer,  725 
Thompson.  C.  B.,  Welledey  College  Fire,  500 
Thyreoid,  Sheep,  Experiments,  P.  A.  West,  918 
Tilden,  W.  A.,  Chemistry,  W.  D.  Bancropt,  789 
Tobacco,  Mutation  in.  H.  E.  Hayes  and  E.  J. 

Beinhart,  34,  284;  W.  E.  Castle,  140 
Todd,  J.  A.,  The  Primitive  Family,  E.  C.  Parsons, 

654 
Todd,  J.  E.,  The  Missouri  Biver,  263 
ToMBO,  B.,  Jr.,  University  Statistics,  124,  454 
Torres  Straits,  Carnegie  Expedition  to,  278 
TowNSEND,  C.  H.  T.,  Verruga  and  Carrion's  Fever, 

99 
Transeau,  E.  N.,  m.  Acad,  of  Sci..  659 
Trichinella,  Effect  of  Cold  on,  B.  H.  Bansom,  181 
Tuberculosis  and  Typhoid  Fever,  C.  E.  Woodrufp, 

173 
Tunmann,  O.,  Plant  Chemistry,  E.  K.,  179 

Universities,  Cooperation  among,  F.  Strong.  508 


University  and  Educational  News,  21,  63,  98,  138, 
172,  207,  249,  283,  325,  356,  391,  422,  462,  506, 
533,  575,  606,  644,  686,  720,  758,  784,  826,  869, 
901,'  939;  Statistics,  B.  Tombo,  Jr.,  124,  454; 
Provincial^  F.  F.  Wesbbook,  407;  Professors, 
Nat.  Assoc,  of,  458;  Administration,  J.  McK. 
Cattell,  491;  Organization,  B.  Matthews,  870 
Upton,  Winslow,  B.  0.  Arohibald,  202 
Utah  Acad,  of  Sci.,  A.  O.  Garrett,  513 

Van  Vleck,  E.  B.,  Fourier's  Series,  113 
Vatjghan,  V.  C,  The  Doctor's  Dream,  149 
Verrill,  a.  E.,  Priority  Overworked,  607 
Verruga,  C.  H.  T.  Townsend,  99 

W.,  C,  Alexander  Francis  Chamberlain,  821 
Wagooner,  C.  W.,  Small  Aerials,  463 
Walcott,  Dr.  Henry  P.— a  Tribute,  779 
Waldo,  C.  A.,  Calvin  Milton  Woodward,  496 
Walton,  L.  B.,  Evolutionary  Control,  479 
Warren,  H.  C,  Psychology,  W.  v.  Bechterew,  426 
Washburn,  F.  L.,  Heads  of  Departments,  646 
Weasels,  Winter  Coloration,  E.  Ingersoll,  284 
Weaver,  E.  E.,  Mind  and  Health,  B.  S.  Woodworth, 

71 
Webster,  A.  G.,  Physical  Sciences,  42;  Benjamin 

Osgood  Peirce,  274 
Weinschenk,  E.,  Petrographischen  Vade-mecum,  E. 

H.  Kraus,  106;  and  K.  Oebekke,  Mineralogy,  E. 

H.  Kraus,  328 
Wellesley  College  Fire,  C.  B.  Thompson,  500;  L.  S. 

McDowell,  577 
Wellman,  S.  T.,  George  Westinghouse,  599 
Wenley,  B.  M.,  The  ^archist  Ideal,  J.  Jastrow, 

541 
Wentworth,  E.  N.,  Sex  in  Multiple  Births,  611 
Wesbrook,  F.  F.,  The  Provincial  University,  407 
West,  P.  A.,  Sheep  Thyreoid  Experiments,  918 
Westinghouse,  George,  S.  T.  Wellman,  599 
Wharton,  W.  P.,  Amer.  Bison  Soc,  586 
Wheeler,  W.  M.,  Insects,  O.  M.  Beuter,  69 
Whebrt,  E.  T.,  Mineral  Nomenclature,  575 
White,  H.  K.,  Moral  and  Beligious  Training,  722 
White,  O.  E.,  Cytological  Staining  Method,  394 
Whitney,  D.  D.,  Production  of  Males  and  Females, 

832 
Wilder,  B.  G.,  Portrait  of  J.  S.  Billings,  210 
Wilson,  E.  B.,  Belativity,  B.  D.  Carmichael,  251 ; 

Lorentz,  Einstein  and  Minkowski,  944 
Winslow,  C.-E.  A.,  Bacterial  Types,  77 
WoLiT,  J.  E.,  Petrographic  Methods,  A.  Johannsen, 

690 
Wood,  N.  A.,  Castoroides  Ohioensis,  759 
Wood,  B.  W.,  Physiological  Optics,  H.  Crew,  25 
Woodruff,  C.  E.,  Tuberculosis  and  Typhoid  Fever, 

173 
Woods,  F.  A.,  Sovereigns  and  Opportunity,  902 
Woodward,  B.  B.,  MoUusca,  W.  H.  Dall,  910 
Woodward,  B.  S.,  The  Oarnefirie  Institution,  225 
Woodworth,  B.  S.,  Mind  and  Health,  E.  E.  Weaver, 

71;  Conference  on  Individ.  Psychol.,  731 
WooLLET,  P.  G.,  Premedical  Education,  743 

Yerees,  B.  M.,  Human  Behavior,  625 

Zeeman,  P.,  Magneto^Optics,  A.  S.  Kino,  211 
Zoologists,  Amer.  Soc.  of.  C.  Grave,  433,  471 
Zoology,  Experimentation  in,  G.  H.  Parker,  381 


SCIENCE 


CONTENTS 


Frtoay,  Januaby  2,  1014 

Tlie  American  Association  for  the  Advance- 
ment of  Science: — 

The  Study  of  the  Stars:  Pborssob  Edwabd 
G.  PiCKSBINO   1 

Trogrese  of  the  Chemistry  of  Agriculture: 
Db.  G.  S.  Fbaps  9 

The  New  TorJe  State  Veterinary  CoUege  at 
ComeU  University:  Pbopessob  Yebakus  A. 
Moobb  14 

Stereoscopic  Effects  in  Photography 17 

Scientific  Notes  and  News 8 

University  and  Educational  News 21 

Discussion  and  Correspondence: — 
Beply  to  -a  Beeent  Critique  of  an  Old  Be- 
view  in  Science:  Pbofessob  L.  E.  Dickson. 
A  Be  joinder  to  Dr,  Davenport :  David  Hbbon.    22 

Scientific  Books: — 

Wood's  Besearehes  in  Physical  Optics:  Pbo- 
rssaoB  Hknby  G&bw.  Jacoby's  Astron- 
omy: Pbofessob  S.  I.  Bailey.  EUiot's  Be- 
view  of  the  Primates:  Db.  Gebbit  S.  Milleb    25 

Notes  on  Meteorology  and  Climatology: — 
Dynamic    Pressure    Units;    BadiatUm   and 
Cloud    Growth;    Excessive    Precipitation; 
Some  Beeent  Publications;  Notes:  Ghablbs 
F.   Bbooks    31 

Special  Articles: — 

Mutation  in  Tobacco:  H.  K.  Hayes,  £.  J. 
Bbinhabt.  Beal  and  Apparent  Nitrifying 
Powers:  Db.  P.  L.  Gainey.  On  the  Appar- 
ent Absence  of  Apogamy  in  (Bnothera:  Db. 
B.  Bw  Gates  34 

Societies  and  Academies: — 
The  American  Philosophical  Society 38 


USB.  intaadai  for  ps^Uoation  and  books,  ote..  Intondod  for 
iwHow  Aoold  bo  Mnt  to  ProfaMor  J.  MoKaon  CattoU,  Garriaott- 
«B-Httdaon,  H.  Y. 


THE  STUDY  OF  THE  STABS^ 

The  object  of  the  American  Association 
is  the  advancement  of  science.    This  is  a 
very  different  matter  from  the  diffosion  of 
human  knowledge.     The  universities  and 
colleges  provide  liberally  for  the  latter  sub- 
ject, but  neglect  the  former  almost  en- 
tirely.   Science  is  advanced  by  many  indi- 
viduals who  hold  offices  in  the  universities, 
but  seldom  as  a  part  of  their  official  duties. 
Few  professors  are  allowed  to  regard  re- 
search as  a  portion  of  their  college  work, 
and  still  less  frequently  are  appropriations 
made  or  funds  provided  for  original  in- 
vestigation.   Astronomy  is  almost  the  only 
exception  to  this  rule,  and  even  here  in  gen- 
eral, the  time  of  the  officers  is  mainly  de- 
voted to  teaching.    Observatories  devoted 
to  research  like  McCormick,  Lick  and  Har- 
vard are  supported  by  funds  given  specifi- 
cally for  their  use,  and  receive  little,  or  no 
aid,  from  the  general  funds  of  the  universi- 
ties with  which  they  are  associated.    It  is 
probable  that  American  universities  devote 
one  hundred  times  as  much  money  to  the 
diffusion  of  human  knowledge,  as  to  its  ad- 
vancement.    The  great  progress  made  in 
America  in  some  departments  of  astronomy 
is  due  to  the  fact  that  certain  wealthy  men 
and  women  have  been  willing  to  give  large 
sums  of  money  for  this  object.    No  other 
country  is  so  fortunate  in  this  respect,  al- 
though in  recent  years  in  Germany  large 
appropriations  are  being  made  by  the  gov- 
ernment for  similar  purposes. 

The  income  of  certain  funds  Ijike  the 
Elizabeth  Thompson,  Bache  and  Watson 

lAddrees  of  the  President  of  the  American  Ab- 
eociation  for  the  Advancement  of  Science,  At- 
lanta, December  29,  1913. 


SCIENCE 


[N.  S.  Vol.  XXXIX.  No.  992 


funds  is  also  available,  but  while  these 
are  of  the  greatest  value  in  aiding  particu- 
lar individuals,  the  amount  is  too  small  to 
materially  advance  the  entire  science.  The 
large  funds  which  might  aid  iudividual 
research  are  unfortunately  employed  for 
other  purposes.  Scarcely  any  approprisr 
tions  have  been  made  to  women  from  these 
funds.  One  of  the  greatest  needs  of  sci- 
ence in  America  is  a  fund  of  moderate 
size,  capable  of  aiding  the  men  of  real 
genius.  The  number  of  such  men  is  not 
large,  and  a  judicious  distribution  of  a  few 
thousand  dollars  annually  would  probably 
yield  greater  results  than  could  be  obtained 
in  any  other  way. 

A  visit  to  Europe  last  summer  in  order  to 
attend  the  meetings  of  two  national  and 
two  international  astronomical  societies, 
enabled  me  to  visit  several  of  the  larger 
observatories  and  to  interchange  views  with 
the  leading  astronomers  of  the  world.  I 
have  accordingly  selected  as  my  subject  for 
this  evening ''The  Study  of  the  Stars,  "and 
I  shall  endeavor  to  transmit  to  you  the 
latest  views  as  well  as  the  history  of  this 
department  of  human  knowledge.  It  is  my 
wish  to  present  to  my  professional  friends 
certain  facts  of  a  technical  nature,  and 
at  the  same  time  to  make  these  clear 
to  those  of  my  hearers  who  have  no  pre- 
vious knowledge  of  the  subject  Astron- 
omy has  been  called  not  only  the  oldest 
of  the  sciences  but  that  which  has  conferred 
the  greatest  benefits  on  man  by  rendering 
international  conunerce  possible.  While 
this  may  be  true  of  the  past,  the  value  of 
the  astronomy  of  the  present  day  lies  in  its 
extension  of  human  knowledge  and  enab- 
ling the  mind  of  man  to  traverse  fields 
which  until  recently  appeared  to  be  hope- 
lessly beyond  his  ken. 

Tie  first  catalogue  of  the  stars  was  made 
by  Hipparchus  about  b.c.  128,  and  was  in- 
serted by  Ptolemy  in  the  "Almagest,"  for 


fourteen  centuries  the  authority  in  astron- 
omy for  the  world.  This  catalogue,  which 
contained  more  than  a  thousand  stars,  gave 
both  their  positions  and  brightness.  The 
earliest  copy  that  is  known  of  the  "Alma- 
gest" is  in  the  Bibliothique  National  in 
Paris.  It  is  a  beautiful  manuscript  in 
uncial  characters  of  the  ninth  century. 
The  other  later  manuscripts  unfortunately 
differ  from  it  and  from  each  other,  so  that 
there  is  some  uncertainty  regarding  two 
thirds  of  the  stars,  owing  to  errors  of  copy- 
ing. A  careful  study  of  these  discrepan- 
cies has  been  made  by  Dr.  Peters,  of  Clin- 
ton, and  Mr.  Knobel,  of  London.  Each 
spent  several  years  on  this  work,  and  all 
the  papers  are  in  the  hands  of  Mr.  Knobel. 
He  is  now  preparing  the  entire  work  for 
publication  and  it  is  hoped  that  it  will  be 
in  the  hands  of  the  printer  in  a  few  months. 

A  manuscript  of  nearly  the  same  age  is 
in  the  library  of  the  Vatican,  and  this  year 
a  revised  edition  of  it  has  been  published. 
If  we  had  a  correct  copy  of  the  original 
work,  it  would  have  a  great  value  at  the 
present  time.  Half  a  century  ago  it  would 
probably  have  given  the  best  existing  values 
of  the  proper  motions  of  the  stars  which  it 
contained,  but  recent  observations  enable  us 
to  compute  their  positions  iu  the  time  of 
Hipparchus,  more  accurately  than  he  could 
observe  them,  assuming  that  the  motion  was 
rectilinear.  This  work  might,  however, 
throw  light  on  a  possible  curvature  of  the 
motions.  The  observations  by  Hipparchus 
of  the  light  of  the  stars  have  a  value  that 
will  be  considered  later. 

The  first  accurate  measures  of  the  posi- 
tions of  the  stars  were  made  in  the  middle 
of  the  eighteenth  century.  The  catalogue 
of  Bradley  iu  1755  is  even  at  the  present 
time  one  of  the  best  means  of  determining 
the  early  positions  of  the  stars.  A  large 
number  of  similar,  but  later,  observations 
by  Homsby  are  still  unpublished.   During 
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the  next  hundred  years  the  meridian  circle, 
whieh  18  at  present  the  standard  instrument 
for  determining  the  places  of  the  stars,  was 
gradually  evolved.  In  this  instrument,  a 
telescope  is  mounted  so  that  it  wiU  point 
only  to  stars  in  the  meridian,  that  is,  to 
stars  exactly  north  or  south  of  the  observer. 
The  declinations  of  stars,  corresponding  to 
the  latitude  of  points  on  the  surface  of  the 
earth,  are  then  measured  by  a  finely  gradu- 
ated circle.  Owing  to  the  motion  of  the 
earth  all  stars  cross  the  meridian  twice  dur- 
ing every  twenty-four  hours.  The  right 
ascension,  corresponding  to  longitude,  will 
be  given  by  the  time  of  transit.  At  first, 
this  time  was  found  by  the  ''eye  and  ear" 
method  in  which  the  observer  counted  the 
ticks  of  an  accurate  timepiece  and  com- 
pared them  mentally  with  the  instant  at 
which  the  star  appeared  to  cross  a  wire  in 
the  field  of  view  of  the  telescope.  About 
the  middle  of  the  nineteenth  century  a 
great  advance  was  made  by  recording  the 
time  electrically  on  a  chronograph.  This 
method  was  known  for  many  years  as  the 
**  American  "method,  owing  to  its  introduc- 
tion and  general  adoption  in  this  country. 
This  continued  to  be  the  standard  method 
almost  to  the  present  time,  and  an  enormous 
number  of  observations  have  been  accumu- 
lated in  this  way,  the  total  cost  amounting 
to  millions  of  dollars.  Perhaps  the  most 
valuable  work  of  this  kind  is  that  of  the 
Astronomische  Gesellschaft,  which,  by  in- 
ternational cooperation,  secured  accurate 
observations  of  the  positions  of  one  hun- 
dred and  sixty-six  thousand  stars.  All 
stars  of  the  ninth  magnitude,  and  brighter, 
north  of  declination  — 23**  are  included. 
Of  the  twenty  zones,  seven  were  observed 
in  Germany,  four  in  the  United  States, 
three  in  Russia,  one  each  in  Algeria,  Aus- 
tria, England,  Holland,  Norway  and 
Sweden.  Of  the  American  zones,  one  was 
observed  at  Albany,  one  at  Washington, 


and  two  at  Cambridge.  Each  of  the  latter 
occupied  the  time  of  an  observer  and  sev- 
eral assistants  for  twenty  years.  It  was  ex- 
pected that  these  stars  would  be  re-observed 
after  an  interval  of  about  fifty  years,  to 
determine  the  proper  motions,  or  annual 
changes  in  position.  As  the  time  is  ap- 
proaching when  this  great  work  should  be 
undertaken,  careful  consideration  should 
be  given  to  it  Fortunately,  the  twentieth 
century  has  already  developed  two  new 
methods  which  might  replace  the  older 
plans.  The  first  of  these  is  the  transit  mi- 
crometer, in  which  a  motion  is  given  to  the 
wire  in  the  field  of  the  telescope  so  that  it 
shall  follow  closely  the  motion  of  the  image 
of  a  star  as  it  transits  through  the  field. 
A  wide  difiFerence  of  opinion  exists  among 
leading  astronomers  as  to  the  best  method 
of  securing  this  motion.  In  the  earlier  in- 
struments constructed  by  Repsold,  the  mo- 
tion was  given  by  a  screw  turned  by  the  two 
hands  alternately.  This  method  certainly 
gives  excellent  results  and  is  still  used 
largely  in  geodetic  work.  Any  one  who 
has  tried  it  will  find  that  with  the  rapid 
motion  of  an  equatorial  star  under  a  high 
power  it  is  difficult  to  satisfy  himself  that 
the  wire  always  bisects  the  star.  If  clock- 
work is  used,  the  rate  must  vaiy  with  the 
declination  and  it  is  strange  that  this 
is  not  done  by  electrical  control,  in- 
stead of  the  somewhat  crude  mechanical 
devices  now  employed.  The  wire  records 
its  position  automatically  on  a  chronograph 
at  short  intervals.  The  plan  of  permit- 
ting this  record  only  when  the  observer  is 
satisfied  that  coincidence  takes  place,  as  is 
done  at  Heidelberg,  seems  a  good  one.  Evi- 
dently a  certain  relative  motion  will  give 
better  results  than  a  greater  or  less  motion. 
It  would  appear  to  follow  logically  that  this 
apparent  motion  should  be  given  to  all  stars 
and  the  record  permitted  only  for  the  few 
seconds  of  apparent  coincidence.    We  can 
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expect  no  better  results  than  those  obtained 
with  a  filar  micrometer.  The  best  plan 
may  therefore  prove  to  be  to  give  a  motion 
to  the  wire  nearly  equal  to  that  of  the  star^ 
whatever  the  declination  of  the  latter,  by  a 
suitable  variation  of  the  clockwork.  The 
best  rate  could  readily  be  determined  by  ob- 
serving stars  at  different  distances  from 
the  Pole.  Successive  settings  should  then 
be  made  as  with  a  filar  micrometer,  closing 
the  circuit  on  the  chronograph  only  when 
the  bisection  was  satisfactory.  A  similar 
setting  should  also  be  made  for  the  declina- 
tions. The  two  coordinates  could  thus  be 
determined  with  an  accuracy  substantially 
the  same  as  that  of  a  filar  micrometer. 
Experience  has  shown  that  one  star  a  min- 
ute can  be  observed  in  both  coordinates 
with  the  transit  micrometer.  There  can  be 
little  doubt  that  positions  could  thus  be  ob- 
tained with  much  greater  accuracy  than  by 
the  methods  now  in  use.  The  special  ad- 
vantage would  be  the  elimination  of  syntem- 
atic  errors. 

A  second  method  of  determining  posi- 
tions, recently  developed  at  the  Allegheny 
Observatory,  is  by  plates  taken  with  a 
photographic  doublet.  Ordinary  plates 
must  be  replaced  by  those  of  plate  glass. 
By  taking  suitable  precautions  positions 
may  be  determined  of  even  the  faintest 
stars,  with  an  accuracy  at  least  equal  to 
that  of  a  meridian  circle.  To  obtain  the 
best  results,  the  field  should  be  about  five  de- 
grees square  on  an  8  X  10  plate.  The  focal 
length  of  the  telescope  would  accordingly  be 
about  two  meters.  The  large  field  would 
permit  the  constants  of  each  plate  to  be  de- 
rived from  stars  as  bright  as  the  eighth 
magnitude.  The  economy  of  this  method 
would  be  very  great,  as  compared  with  a 
meridian  circle.  The  usefulness  of  the 
latter  instrument  appears  to  be  confined  to 
observations  of  the  brighter  stars.  Ac- 
cordingly, its  aperture  may  be  reduced. 


The  ideal  plan  would  apparently  be  to  di- 
vide the  sky  into  regions  five  degrees 
square  and  select  in  each,  five  or  more 
stars  of  about  the  eighth  magnitude  and  of 
approximately  the  same  class  of  spectrum 
as  Class  K,  so  that  all  should  have  about 
the  same  color.  The  positions  of  these 
should  be  determined  with  the  greatest 
possible  accuracy  with  meridian  circles,  as 
described  above.  Some  brighter  stars 
should  be  included  to  render  available  the 
vast  number  of  observations  of  these  ob- 
jects made  in  the  past  Positions  of  th(> 
stars  in  the  Oesellschaft  Catalogues  and 
all  fainter  stars  should  be  determined  ^ 
photography. 

Various  attempts  are  now  being  made  to 
determine  the  absolute  positions  of  the 
stars  by  means  of  photography.  It  ap- 
pears probable  that  a  pier  placed  under 
ground  will  remain  free  from  irregular 
motions,  and  that  if  this  can  be  accom- 
plished, the  absolute  positions  of  the  stars 
near  the  equator  can  be  found  by  photog- 
raphy. To  determine  the  equinox,  Venus 
and  Mercury  should  be  photographed  as 
well  as  the  sun.  By  the  very  satisfactory 
cooperation  of  the  Princeton,  Yale  and 
Harvard  observatories  the  position  of  the 
moon  is  now  determined  by  photography. 
The  results  of  a  preliminary  discussion  in- 
dicate an  accuracy  at  least  equal  to  that 
of  the  best  meridian  determinations,  those 
of  the  Greenwich  Observatory. 

Excellent  progress  is  also  being  made  in 
determining  the  parallax  of  the  stars  by 
photography.  The  recent  increase  in  ac- 
curacy is  at  least  ten  fold,  or  that  of 
another  place  of  decimals.  A  hundredth 
of  a  second  of  arc  can  now  be  determined 
with  greater  accuracy  than  a  tenth  of  a 
second,  twenty  or  thirty  yean  ago. 

The  just  criticism  has  been  made  of 
American  astronomers  that  while  they 
have  contributed  more  than  their  share  of 


Januaby  2,  1914] 


SCIENCE 


the  work  in  aatrophysics  the  older  science 
of  astronomy  of  position  has  been  greatly 
neglected.    This  is  partly  dne  to  the  fact 
that  mnch  of  this  work  has  been  left  to  the 
United  States  Naval  Observatory,  which 
in  the  past  has  failed  to  justify  the  liberal 
appropriations    made     for    its    support. 
While  Congress  has   given   it  for  many 
years  a  much  larger  income  than  that  of 
any  other  observatory  in  the  world,  the 
law  has  been  such  that  it  is  impossible  to 
attain  the  best  results.     The  superintend- 
ent must  be  a  naval  of&cer,  instead  of  an 
astronomer,  and  even  then  must  go  to  sea 
after  a  short  term.    Accordingly,  the  Naval 
Observatory  during  a  period  of  37  years 
had  20  superintendents  with  an  average 
term  of  less  than  two  years.    The  Qreen- 
wich  Observatory  during  a  period  of  235 
years  from  1675  to  1910  has  had  8  astron- 
omers royal  with  an  average  term  of  29 
years.    The  work  of  the  latter  institution 
with  but  half  the  income  has  greatly  ex- 
ceeded  that   of  the   Naval   Observatory. 
It  should  be  stated,  however,  that  within 
the  last  few  weeks,  the  Naval  Observatory 
has    established    an    admirable    wireless 
time  service  by  which  any  one  can  obtain, 
at  trifling  expense,  accurate  time  within  a 
tenth  of  a  second.    The  Navy  has  no  need 
of   a   great   observatory,   from   which   it 
derives  but  little  credit.    Three  successive 
boards  of  visitors  have  pointed  out  the 
present   unfortunate   conditions,   but  the 
necessary  action  has  not  been  taken  by 
Congress.    The  obvious  remedy  is  to  re- 
move the  observatory  to  another  depart- 
ment, or  place  it  under  the  direction  of 
the  Smithsonian  Institution,  and  appoint 
an  astronomer  at  its  head.     What  grander 
field  of  work  could  be  xmdertaken  by  this 
observatoiy  than  that  desired  by  astron- 
omers and  neglected  elsewhere.     For  in- 
stance, computers  of  double  star  orbits  are 
continually  complaining  that  while  a  sur- 


plus of  measures  of  the  easy  objects  are 
available,  many  difficult  objects  are  ne- 
glected, although  measures  of  them  are 
greatly  needed.  The  same  is  true  of  the 
asteroids,  of  variable  stars,  and  in  fact  in 
almost  every  department  of  astronomy. 
By  making  the  observations  desired  by  ex- 
perts, every  hour  would  be  saved,  and 
woris  of  the  greatest  value  accumulated. 

Astrophysics  assumed  prominence  as  a 
science  about  forty  years  ago,  although  it 
was  foreshadowed  by  certain  far-seeing 
astronomers  like  the  Herschels,  G.  P.  Bond, 
Huggins,  Draper  and  others.  One  depart- 
ment, the  study  of  the  light  of  the  stars, 
was  developed  much  earlier,  originating  in 
the  Almagest  and  its  revision  a  thousand 
years  later  by  Sufi.  These  catalogues  show 
that  the  relative  brightness  of  the  stars  has 
not  changed  sensibly  during  the  last  two 
thousand  years.  Also,  that  the  human  eye 
has  the  same  sensitiveness  to  different 
colors,  now  as  then.  Stellar  brightness  was 
made  a  precise  science  by  that  great  astron- 
omer, William  Herschel.  His  six  cata- 
logues, two  of  which  remained  unknown  for 
eighty  years,  give  precise  measures  of  the 
light  of  the  three  thousand  stars  contained 
in  them  with  an  accuracy  comparable  with 
recent  work. 

In  1877,  stellar  photometry  was  taken 
up  on  a  large  scale  at  Harvard.  Since 
then,  more  than  two  million  photometric 
settings  have  been  made.  A  station  in 
Arequipa,  Peru,  permitted  the  southern 
stars  to  be  observed  on  the  same  system  as 
the  northern  stars.  We  have  now,  accord- 
ingly, measures  of  about  eighty  thousand 
stars,  including  all  of  the  seventh  magnitude 
and  brighter,  many  of  the  ninth  magnitude, 
and  some  as  faint  as  the  thirteenth  magni- 
tude. The  excellent  work  of  the  Potsdam 
Observatory  gives  measures  of  the  light  of 
fourteen  thousand  stars  including  all 
northern  stars  of  the  magnitude  7.5,  and 
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brighter.  The  Potsdam  and  Harvard 
systema  agree  admirably  if  a  oorrection  is 
applied  for  the  color  or  6i>ectrum  of  the 
stars.  They  should  never  be  combined,  or 
compared,  unless  this  correction  is  ap- 
plied. 

Stellar  photography,  originating  in  the 
work  of  George  Bond  in  1857,  has  revolu- 
tionized many  departments  of  astronomy. 
The  great  work  of  a  chart  of  the  entire 
sky,  undertaken  by  the  Paris  Observatory 
in  cooperation  with  several  others,  is  a  sad 
example  of  the  danger  of  undertaking  a 
work  on  too  large  a  scale.  Although  sev- 
eral observatories  have  been  continually  at 
work  upon  it  for  a  quarter  of  a  century,  it 
has  been  predicted  that  at  least  fifty  years 
must  elapse  before  it  is  completed,  and  no 
positions  of  any  southern  stars  have  yet 
been  published.  In  striking  contrast  to 
this  is  the  early  completion  of  the  Gape 
Photographic  Durchmusterung  which  gives 
the  positions  and  magnitudes  of  nearly  half 
a  million  stars  south  of  — 19''.  It  illus- 
trates the  results  of  the  happy  combination 
of  skilful  planning  with  routine  organiza- 
tion, conducted  on  a  veiy  large  scale. 
The  extension  of  this  work  to  the  North 
Pole  is  now  being  planned,  but  with  the  ad- 
ditional condition  that  the  color  index  as 
well  as  the  photographic  magnitude  will 
be  determined.  The  former  will  be  found 
by  photographing  the  stars  by  means  of 
their  yellow  or  red,  as  well  as  with  their 
blue,  light,  the  difference  in  the  magnitudes 
giving  the  color  index.  Much  might  be 
said  of  the  numerous  applications  of  pho- 
tography to  the  deteimination  of  stellar 
magnitude.  The  sixty-inch  reflector  of  the 
Mount  Wilson  Observatory,  using  ex- 
posures of  several  hours,  has  succeeded  in 
photographing  stars  as  faint  as  the 
twentieth  magnitude.  An  international 
committee,  with  members  from  England, 
France,   Germany,   Russia,    Holland   and 


the  United  States,  has  adopted  a  scale  of 
magnitudes  based  on  two  investigations 
made  at  Harvard.  One  of  these  was  made 
with  the  meridian  photometer,  and  the 
other  is  an  elaborate  investigation  by  Miss 
H.  S.  Leavitt  of  the  photographic  magni- 
tude of  seventy-six  stars  near  the  North 
Pole.  A  standard  scale  is  thus  provided 
from  the  first  to  the  twentieth  magnitude. 
We  may  say  from  the  minus  twenty-sixth 
to  the  twentieth  magnitudes  since  accord- 
ant results  for  the  light  of  the  sun  have 
been  obtained  by  Professors  W.  H.  Picker- 
ing and  £.  S.  King.  For  many  purposes, 
photography  may  well  replace  visual  pho- 
tometric measures,  since  for  stars  brighter 
than  the  fifteenth  magnitude  photographs 
may  be  taken  with  yellow  light.  One  of  the 
principal  uses  of  measures  of  the  light  of 
the  stars  is  the  study  of  the  variables,  or 
those  in  which  the  brightness  is  not  con- 
stant. A  bibliography  of  these  by  Miss 
Cannon  is  recorded  on  about  forty  thous- 
and cards.  The  number  of  known  vari- 
ables is  now  about  forty-five  hundred,  of 
which  three  quarters  have  been  discovered 
by  photography,  at  the  Harvard  Observa- 
tory. There  are  several  kinds  of  variable 
stars.  Variables  of  long  period  undergo 
changes  which  repeat  themselves  somewhat 
irregularly  in  a  period  of  several  months, 
and  at  maximum  are  often  several  thousand 
times  as  bright  as  at  minimum.  The  most 
useful  work  that  an  amateur  can  do  with 
a  small  telescope  is  the  observation  of 
these  objects.  An  important  work  under- 
taken by  the  British  Astronomical  Associa- 
tion has  been  the  observation  of  variable 
stars.  During  the  last  thirteen  years  they 
have  accumulated  twenty  thousand  such 
observations,  all  reduced  to  the  same  scale, 
which  is  that  of  the  Harvard  Photometry. 
Similar  work  in  this  country  has  accumu- 
lated ten  and  sixteen  thousand  obserra- 
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tions  in  the  last  two  years,  respectively. 
Variables  of  short  period  complete  their 
changes  in  a  few  days,  or  hours.  Professor 
Bailey  has  found  five  hundred  such  ob- 
jects in  the  globular  clusters.  In  one  of 
these  clusters,  Messier  3,  out  of  a  thousand 
stars  one  seventh  are  variable,  all  have  a 
period  of  about  half  a  day,  and  their 
periods  are  known  within  a  fraction  of  a 
second.  Their  light  changes  so  rapidly 
that  in  one  case  it  doubles  in  seven  min- 
utes. It  is  a  strange  thought  that  out  of  a 
thousand  stars,  looking  exactly  alike,  there 
should  be  a  hundred  little  chronometers 
keeping  perfect  time,  and  whose  rate  is 
known  with  such  accuracy.  About  a  hun- 
dred and  fifty  variables  belong  to  the  Algol 
class,  in  which  the  light  is  uniform  for  a 
large  part  of  the  time,  undergoing  a  sud- 
den diminution  at  regular  intervals.  This 
is  due  to  the  eclipse  of  two  bodies,  one 
darker  than  the  other,  revolving  around 
their  common  center  of  gravity.  An  elab- 
orate theoretical  study  of  this  problem  has 
been  made  at  the  Princeton  Observatory 
and,  largely  from  the  photometric  and 
photographic  magnitudes  made  at  Harvard 
and  elsewhere,  the  dimensions  of  a  large 
number  of  these  systems  have  been  deter- 
mined. 

Photography  still  can  scarcely  compete 
with  other  methods  where  the  greatest  ac- 
curacy is  desired,  as  for  instance,  the  meas- 
ures with  the  polarizing  photometer  by  the 
late  Oliver  C.  Wendell.  The  masterly  use 
of  the  selenium  photometer  by  Professor 
Stebbins  gives  results  for  bright  stars  of 
ttill  greater  accuracy,  while  the  experi- 
ments in  Germany  with  the  photo-electric 
cell  by  Rosenberg  and  Outhnick  give  re- 
sults which  promise  to  revolutionize  our 
present  methods.  The  principal  source  of 
€rror  appears  to  be  the  varying  trans- 
parency of  the  air.    The  trial  of  the  instru- 


ment in  a  location  where  the  air  is  exceed- 
ingly clear  and  steady  for  long  periods  is 
greatly  to  be  desired. 

During  the  last  twenty-five  years  photo- 
graphs have  been  obtained  by  the  Harvard 
Observatory  in  order  to  furnish  a  history 
of  the  stellar  universe.  Two  similar 
8-ineh  photographic  doublets  have  been 
used,  one  mounted  at  Cambridge  for  the 
northern,  and  the  other  at  Arequipa  for 
the  southern  stars.  With  each  of  these 
instruments  about  forty  thousand  photo- 
graphs have  been  taken.  The  total  weight 
of  these  plates  is  about  forty  tons.  As 
each  plate  covers  a  region  ten  degrees 
square,  every  part  of  the  sky  has  been 
photographed,  on  the  average,  a  hundred 
times.  This  work  is  now  supplemented  by 
two  small  Cooke  anastigmat  lenses,  each 
having  a  field  thirty  degrees  square.  The 
number  of  plates  taken  with  these  two  in- 
struments are  nine  thousand  and  fourteen 
thousand,  respectively.  The  exposures 
with  the  larger  instruments  are,  in  general, 
ten  minutes,  showing  stars  of  the  thirteenth 
magnitude.  The  exposures  with  the 
smaller  instruments  are  one  hour,  showing 
stars  of  the  eleventh  magnitude.  A  con- 
tinuous history  of  the  sky  is  thus  furnished 
from  which  the  magnitude  and  position  of 
any  stellar  object  of  sufiicient  brightness 
can  be  determined  for  a  large  number  of 
nights  during  the  last  quarter  of  a  century. 
A  striking  illustration  of  the  value  of  this 
collection  occurred  when  the  planet  Eros 
was  discovered  in  1898.  It  appeared  that 
this  object  was  nearer  the  earth  in  1894 
than  would  occur  again  for  thirty-five 
years.  An  examination  of  the  photographs 
showed  its  presence  on  23  plates,  and  from 
their  positions  the  parallax  of  the  sun  and 
mass  of  the  earth  were  determined  with  an 
accuracy  equal  to  that  of  any  of  the 
methods  previously  used,  and  on  which  an 
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enormoiui  amount  of  time  and  money  had 
been  spent. 

For  many  years  the  Kiel  and  Harvard 
observatories  have  served  as  distributing 
centers  of  astronomical  discoveries  and  ob- 
servations in  Europe  and  America,  (re- 
spectively. The  last  new  star  which  is 
known  to  have  appeared,  Nova  Gemi- 
norum,  No.  2,  was  discovered  by  Enebo  at 
Dombass,  Norway,  on  Tuesday,  March  13, 
1912.  The  cable  message  was  received  at 
Cambridge  Wednesday  morning,  and  the 
star  was  observed  at  several  American  ob- 
servatories the  next  evening,  or  the  night 
following  its  discovery.  An  examination 
of  the  Harvard  photographs  showed  that 
two  plates  had  been  taken  on  the  preced- 
ing Sunday,  March  11,  on  which  no  trace 
of  the  Nova  was  visible,  and  two  on  Mon- 
day, March  12,  showing  it  of  nearly  its  full 
brightness.  Photographs  taken  Wednes- 
day compared  with  those  obtained  a  few 
days  later  showed  the  wonderful  change 
in  its  spectrum,  from  the  solar  type  with 
dark  lines,  to  the  typical  spectrum  of  a 
Nova  with  bright  lines. 

There  is  no  department  of  astronomy 
which  is  now  receiving  greater  attention 
than  the  study  of  the  spectra  of  the  stars. 
Dr.  Henry  Draper  was  the  first  to  photo- 
graph the  lines  in  a  stellar  spectrum,  al- 
though Sir  Williams  Huggins  had  already 
obtained  a  mark  from  the  spectrum  of 
Sirius,  and  later  was  the  first  to  publish 
his  results  in  successfully  photographing 
stellar  spectra.  The  untimely  death  of 
Dr.  Draper,  in  the  midst  of  his  work,  led 
to  the  establishment  at  Harvard  of  the 
Henry  Draper  Memorial.  For  nearly 
thirty  years  Mrs.  Draper  has  maintained 
an  active  interest  in  this  work.  By  placing 
a  large  prism  over  the  objective  of  a  tele- 
scope, the  light  of  all  the  brighter  stars  in 
the  field  are  spread  out  into  spectra,  so  that 
instead  of  photographing  the  spectrum  of 


one  star  at  a  time,  as  with  a  slit  spectro- 
scope, as  many  as  a  thousand  have  some- 
times been  taken  on  a  single  plate.  Such 
photographs,  covering  the  entire  sky,  have 
been  taken  with  the  two  8-inch  doublets 
already  mentioned.  A  study  of  the  spec- 
tra thus  obtained  enabled  Mrs.  Fleming  to 
discover  many  hundred  objects  whose 
spectra  are  peculiar.  Among  them  may  be 
mentioned  10  of  the  19  new  stars  known 
to  have  appeared  during  the  years  in  which 
she  was  engaged  in  this  work,  while  five  of 
the  others  were  also  found  at  Harvard  by 
other  observers.  She  discovered  more  than 
two  hundred  variable  stars,  91  out  of  the 
108  stars  of  the  very  peculiar  fifth  type, 
and  showed  that  thede  objects  occurred 
only  very  near  the  central  line  of  the 
Milky  Way.  During  the  last  two  or  three 
years  a  great  demand  has  arisen  for  the 
class  of  spectrum  of  large  numbers  of 
stars.  The  Harvard  photographs  show  the 
class  of  spectrum  of  nearly  two  hundred 
thousand  stars.  Miss  Cannon  has,  accord- 
ingly, undertaken  to  prepare  a  catalogue 
of  these  objects,  with  the  result  that  she 
has  already  classified  about  one  hundred 
and  fifteen  thousand  spectra,  covering 
more  than  one  half  of  the  sky.  The  work 
is  progressing  at  the  rate  of  five  thousand 
stars  monthly,  and  the  results  wiD  fill 
seven  of  the  large  quarto  Annals  of  the 
Harvard  Observatory.  The  organization 
of  this  work  has  required  the  most  careful 
application  of  the  principles  of  ''scientific 
management." 

One  of  the  most  important  results  de- 
rived from  the  Harvard  photographs  was 
the  discovery  that  in  certain  spectra  the 
lines  were  alternately  double  and  single. 
This,  and  the  discovery  by  Vogel  at  Pots- 
dam that  the  lines  of  the  variable  star  Algol 
continually  changed  their  position  re- 
vealed the  existence  of  spectroscopic  bi- 
naries.    No  department  of  astronomy  is 
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receiying  more  attention,  at  the  present 
time,  than  these  objects,  and  in  general 
the  motion  of  the  stars  in  the  line  of  sight. 
The  Lick,  Yerkes,  Greenwich,  Potsdam, 
Bonn  and  Ottawa  observatories  are  only  a 
portion  of  those  directing  a  large  part  of 
their  energy  to  this  subject 

One  of  the  most  important  generaliza- 
tions of  recent  times  is  the  discovery  by 
Professor  Campbell  that  the  velocity  of  a 
star  depends  upon  its  class  of  spectrum. 
The  proper  motion  of  a  star  was  similarly 
found  by  the  late  Lewis  Boss  to  be  de- 
pendent on  the  same  quantity. 

Li  conclusion,  the  United  States  has  at- 
tained an  enviable  position  in  the  newer 
departments  of  astronomy.  Can  this  be 
maintained  t  In  Europe,  especially  in 
Oermany,  observatories  and  instruments 
of  the  highest  grade  are  now  being  con- 
structed, the  government  furnishing  appli- 
ances with  the  most  liberal  hand.  Perhaps 
the  most  promising  sign  for  the  future  is 
the  friendly  cooperation  of  American  as- 
tronomers, which  has  never  been  more 
marked  than  at  the  present  time. 

The  possibilities  of  work  are  now  greater 
than  ever  before.  A  small  fraction  of  the 
effort  exx)ended  in  teaching  science  if  de- 
voted to  its  extension  and  progress  would 
fulfil  the  objects  of  the  American  Associa- 
tion for  the  Advancement  of  Science. 

Edwabd  C.  Pigkerino 


PB00BE88  OF  TEE  CHEMI8TBT  OF  AGSI- 

CULTUBEi 

It  is  the  object  of  this  address  to  pre- 
sent briefly  the  important  recent  advances 
made  in  agricultural  chemistry.  In  so 
doing,  it  is  not  my  intention  to  go  back 
one  hundred  years  or  fifty  years  or  even 
to  the  period  included  in  the  memory  of 

1  PreBidential  address  before  the  Association  of 
Official  Agricnltiiral  Chemists  of  North  America 
(November  18,  1913). 


the  veterans  of  this  association;  but  only 
to  consider  such  a  period  as  is  within  the 
memory  and  the  experience  of  a  youngster 
like  myself. 

Agricultural  chemistry  is  so  closely  in- 
terwoven with  the  other  sciences  which 
have  been  applied  to  agriculture,  that  it  is 
practically  impossible  to  disentangle 
them.  Hence,  to  a  certain  extent,  the  prog, 
ress  of  the  chemistry  of  agriculture  is 
closely  related  to  the  progress  of  other 
agricultural  sciences,  and  to  agricultural 

science,  in  general  The  contributions  of 
the  chemist  to  agricultural  science  have 
been  so  many,  so  varied  and  so  important, 
that  for  a  long  time  the  sciences  applied 
to  agriculture  have  been  termed  agricul- 
tural chemistry.  This  period  is  passing, 
and  the  term  agricultural  chemistry  is 
being  more  restricted  in  its  significance,  but 
the  field  is  still  broad,  and  the  harvest 
bountiful  to  the  worker  who  seeks  to 
gamer  the  grain  of  knowledge. 

There  has  been  a  tendency  in  some  col- 
leges to  discontinue  the  teaching  of  agri- 
cultural chemistry,  and  to  divide  the  sub- 
ject-matter between  the  agronomist  and 
the  animal  husbandman.  It  is  a  serious 
question  whether  such  tendency  is  in  ac- 
cord with  the  known  laws  of  specialization 
in  science.  There  is  no  doubt  but  that,  as 
time  goes  on,  the  agricultural  chemist  must 
specialize  more  and  more  in  one  of  these 
fields  of  work,  but  there  is  a  difference  be- 
tween the  specialization  of  the  scientist  in 
his  own  field,  and  the  attempt  of  other 
branches  of  agricultural  science  to  take 
over  the  work  of  the  chemist,  or  the  chem- 
ist to  take  over  other  branches  of  agricul- 
tural science.  As  I  see  it,  both  the  agron- 
omist and  the  animal  husbandman  have 
their  special  problems.  They  must  have 
their  special  training  in  their  own  fields, 
and  while  this  training  must  include  some 
chemistry,  it  is  not  sufficient  in  quantity  to 
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make  them  into  chemists  in  addition.  On 
the  other  hand,  the  chemist  must  be,  first 
of  all,  a  chemist.  The  agricultural  chem- 
ist must  have  knowledge  of  soils  and  ani- 
mal nutrition,  but  he  should  have  predom- 
inant chemical  training  and  chemical 
methods  of  thought.  The  agronomist  and 
the  animal  husbandman  undoubtedly  need 
the  aid  of  the  chemist  in  the  solution  of 
their  problems;  but  they  should  not  seek, 
at  one  and  the  same  time,  to  be  both  agron- 
omist and  chemist.  The  result  of  such  an 
effort  is  either  an  agronomical  chemist  or 
a  chemical  agronomist.  It  often  results  in 
the  chemist  becoming  also  the  agronomist. 
What  agricultural  science  needs  is  the 
highly-trained  agronomist,  working,  where 
needs  be,  in  cooperation  with  a  highly- 
trained  chemist  who  has  perhaps  spe- 
cialized in  soils  and  fertilizer  chemistry, 
each  assisting  and  aiding  the  other.  The 
same  is  true  of  the  animal  husbandman. 
We  need  the  animal  husbandman,  highly 
trained  in  his  field  and  with  a  full  knowl- 
edge of  its  peculiar  problems,  working  in 
cooperation  with  the  agricultural  chemist, 
highly  specialized  in  the  chemistry  of  ani- 
mal nutrition.  In  this  way,  we  shall  avoid 
those  errors  which  we  so  often  see  when  a 
man  enters  into  a  field  outside  of  his  spe- 
cial training — errors  which  the  specialist 
immediately  recognizes.  The  truth  of  the 
matter  is,  that  the  chemist  has  made  such 
great  contributions  to  the  field  of  agricul- 
tural science,  that  the  agronomist  and  the 
animal  husbandman  have,  in  many  cases, 
not  been  able  to  see  their  own  peculiar 
problems,  but  have  emphasized  the  chem- 
ical side  of  the  subject.  They  have  not 
wholly  found  themselves.  In  some  institu- 
tions, agricultural  chemistry  is  no  longer 
taught.  This,  we  believe,  is  a  mistake. 
The  student  needs  a  thorough  grounding 
in  the  entire  field,  such  as  is  given  by  the 
agricultural  chemist,  and  he  needs  to  look 


at  agriculture,  for  a  time,  from  the  point 
of  view  of  the  chemist.  Specialization 
should  come  later. 

These  matters  will  adjust  themselves  in 
time.  We  need  not  fear  that  the  science  of 
agriculture  will  ever  be  without  the  need 
of  the  agricultural  chemist.  Our  ranks 
have  not  thinned,  but  each  step  of  progress 
has  rather  added  to  our  numbers.  The 
Adams  Act,  for  example,  which  is  one  of 
the  most  important  events  in  the  recent 
history  of  agricultural  science,  has  in- 
creased the  number  of  agricultural  chem- 
ists, as  well  as  the  number  of  other  agri- 
cultural investigators. 

The  Adams  Act,  of  March  16,  1906,  is 
important,  not  only  from  the  fact  that  it 
increased  the  number  of  scientific  agricul- 
tural workers  in  the  experiment  stations, 
and  their  facilities  for  investigation,  but 
because  it  affords  to  the  experiment  sta- 
tions opportunity  for  fundamental  re- 
search work.  The  passage  of  the  Adams 
Act  indeed  marked  an  epoch  in  the  history 
of  agricultural  science.  The  experiment 
stations  had  previously  done  much  valuable 
work,  and  accumulated  much  data,  a  fact 
which  the  passage  of  the  Adams  Act  itself 
recognizes.  But  the  experiment  stations 
had  such  large  demands  upon  them  for 
immediate  and  practical  information,  that 
they  had  little  time  for  the  investigation 
of  fundamental  things,  no  less  practical  in 
their  final  application,  but  requiring  more 
time,  more  patience  and  less  obvious  in 
their  practical  applications.  But  under  the 
Adams  Act,  the  experiment  stations  not 
only  may,  but  must,  conduct  research. 
Fundamental  and  continuous  work  may 
be  done  upon  projects  which  have  no  pres- 
ent popular  appeal,  though  no  one  can  pre- 
dict the  ultimate  effect  of  such  work.  The 
result  of  the  Adams  Act  has  been  an  in- 
crease in  personnel  and  in  facilities  for  the 
experiment  stations,  and  it  has  aided  in 
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creating  a  demand  for  more  highly  trained 
research  assistants.  It  has  also  tended  to 
raise  the  standard  of  scientific  publications 
of  the  stations.  Thns^  as  I  said,  with  the 
passage  of  the  Adams  Act,  the  experiment 
stations  entered  upon  a  new  period  of  their 
existence,  one  in  which  fundamental  re- 
search becomes  a  much  greater  portion  of 
their  functions  than  has  been  the  case  in 
the  past  It  is  true  that  some  directors  of 
stations,  and  some  goyeming  boards,  do 
not  yet  understand  the  true  significance  of 
research,  or  the  qualifications  necessary  to 
pursue  it.  It  is  true  that  some  station  men 
do  not,  in  their  publications,  give  proper 
references  to  previous  work,  which  may 
have  anticipated  their  own.  It  is  true  that 
in  buUetins  and  in  reports  of  directors,  we 
sometimes  find  claims  of  credit  for  work 
which  are  exaggerated,  or  perhaps  the 
credit  belongs  elsewhere;  claims  which  are 
hardly  pardonable,  even  after  making  all 
possible  allowance  for  natural  exaggerated 
opinions  of  one's  own  work.  Such  things 
will  pass  away.  We  need  more  criticism  of 
our  agricultural  publications — not  de- 
structive criticism,  but  friendly  criticism, 
and  friendly  controversies  over  disputed 
points.  Criticism  of  the  proper  kind  is  a 
stimulant  to  good  work,  and  aids  in  prun- 
ing away  excrescences  such  as  those  men- 
tioned above. 

The  Adams  Act  created  a  demand  for 
men  capable  of  research  in  agricultural 
chemistry,  and  other  lines  of  agricultural 
science.  Research  is  not  an  ordinary  quali- 
fication, even  in  young  men  just  graduated 
from  college.  The  ability  to  do  research 
work  must  be  founded  upon  a  natural  abil- 
ity and  inclination  towards  such  work, 
developed  by  broad  general  training,  and 
wide  knowledge  of  some  particular  science, 
4Uid  hy  an  apprenticeship  under  one  who 
is  himself  a  master  of  research.  This  ap- 
preDtieeship  may  be  during  a  course  of 


work  and  study  for  the  degree  of  Doctor 
of  Philosophy;  but  it  may  also  be  in  the 
process  of  regular  station  work  under  some 
eminent  station  investigator.  We  must 
recognize  the  fact  that  all  men  capable  of 
research  have  not  been  able  to  secure  the 
Doctor's  degree,  even  though  they  have 
done  equivalent  work.  The  ability  to  do 
research  work  may  be  developed  by  study 
and  training,  but  it  can  not  be  created. 

The  Adams  Act  thus  marks  an  impor- 
tant step  in  the  progress  of  agricultural 
chemistry,  other  agricultural  sciences  and 
agriculture,  as  a  whole.  Perhaps  equally 
as  significant  was  the  passage  of  the  Na- 
tional Food  and  Drugs  Act,  approved  June 
30,  1906.  Taken  in  a  broad  way,  the  pas- 
sage of  this  act  was  one  of  a  series  of 
events  in  the  reaction  of  the  people  against 
dishonest  commercial  practises.  It  has  be- 
come evident  that  the  people  will  no  longer 
tolerate  practises  which  have  crept  into 
use,  which  are  morally  wrong,  but  were 
formerly  considered  as  all  right  because 
they  were  business;  practises  which  de- 
ceive the  buyer  or  give  unfair  advantages 
in  business  competition.  Business  has 
been  a  species  of  warfare,  but  just  as  it  is 
now  contrary  to  the  laws  of  civilized  war- 
fare to  kill  women  and  children  and  bum 
private  dwellings,  so  it  is  becoming  con- 
trary to  the  laws  of  business  warfare  to 
cheat  women  and  children  and  to  deceive 
the  purchaser  as  far  as  possible.  How 
much  the  agitation  for  the  pure  food  and 
drug  law  had  to  do  with  this  moral  awak- 
ening, no  one  can  say,  but  no  doubt  this 
crusade  of  twenty-two  years  had  much  to 
do  with  it — a  crusade  by  an  agricultural 
chemist.  Dr.  Harvey  W.  Wiley,  for  many 
years  chief  of  the  Bureau  of  Chemistry; 
secretary  of  the  Association  of  Official 
Chemists  from  its  organization  until  only 
a  little  more  than  a  year  ago,  now  our  hon- 
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oraiy  president — ^for  whom  all  of  ns  have 
a  warm  place  in  our  hearts. 

The  Food  and  Drugs  Act  has  resulted  in 
a  material  clearing  of  the  atmosphere,  with 
respect  to  the  naming,  labeling  and  adul- 
teration of  foods,  drugs  and  feeds.  We 
now  have  very  dearly  defined  the  objects 
of  such  a  law.  These  are,  first,  to  prevent 
the  sale  of  any  unwholesome  or  deleterious 
substance,  and  second,  to  ensure  that  the 
goods  delivered  to  the  purchaser  shall  be 
exactly  as  represented.  These  principles 
have  been  made  clear,  not  only  with  re- 
spect to  foods  and  drugs,  but  also  with  re- 
spect to  feeds,  and  feed  manufacturers  are 
beginning  to  realize  that  a  mixture  of  bran 
and  screenings  may  no  longer  be  sold  as 
bran,  or  a  mixture  of  com  bran  and  com 
chops,  sold  as  com  chops.  There  are  some 
feed  manufacturers  who  have  not  yet  read 
aright  the  signs  of  the  times,  as,  for  ex- 
ample, some  of  the  manufacturers  of  cot- 
tonseed meal,  who  contend  for  the  author- 
ity to  sell  a  mixture  of  meal  and  hulls 
under  the  name  of  cottonseed  meal,  but 
undoubtedly  the  time  will  come  when  this 
matter  will  be  made  clear. 

This  association  has  played  an  impor- 
tant part  with  respect  to  food  adulteration. 
Before  1900,  there  was  one  referee  and  one 
associate  on  this  subject.  At  the  1900 
meeting,  provision  was  made  for  14  as- 
sociate referees,  and  there  are  now  21 
associate  referees.  In  addition,  we  have 
our  committee  on  food  standards,  which  has 
done  valuable  work. 

In  the  matter  of  cattle  feeds,  their  analy- 
sis and  adulteration,  it  appears  this  as- 
sociation has  done  little  in  recent  years. 
The  analysis  and  control  of  these  feeds  are 
yearly  assuming  a  greater  importance. 
There  should  be  a  referee  and  an  associ- 
ate referee  on  the  adulteration  of  feeds 
and  methods  for  their  detection.  We  have 
no  ofScial  methods  on  this  phase  of  the 


subject,  beyond  the  ordinary  analysis.  The 
method  for  crude  fiber  should  be  thor- 
oughly studied,  and  perhaps  modified. 
The  clause  which  permits  filtration  through 
cloth  should  be  eliminated.  The  estima- 
tion of  crude  fiber  is  becoming  more  and 
more  important,  for  by  its  use  we  can  de- 
tect more  easily  the  addition  of  materials 
rich  in  crude  fiber,  to  concentrated  feeds. 
The  estimation  of  crude  fiber,  for  example, 
shows  much  more  clearly  the  probable 
quantity  of  cottonseed  hulls  in  cottonseed 
meal,  or  rice  hulls  in  rice  bran,  than  does 
any  estimation  of  protein  and  fat. 

Striking  progress  has  been  made  in  re- 
cent years  in  the  study  of  soils.  This  ap- 
plies especially  to  the  survey  and  mapping 
of  soils.  In  this  work,  the  Bureau  of  Soils 
is  easily  the  leader.  There  is  a  tendency 
in  some  quarters  to  regard  the  survey, 
mapping  and  analysis  of  soils  as  an  end  in 
itself.  It  is  true  that  such  work  is  highly 
important,  but  it  should  also  be  regarded 
as  a  basis  on  which  to  make  further  soil 
investigations  so  that  we  may  become  fully 
familiar  with  the  properties  and  charac- 
teristics of  each  type.  In  a  sense,  the  soil 
survey  should  be  regarded  as  the  begin- 
ning of  soil  studies. 

In  other  respects  our  knowledge  of  soils 
has  been  increased  by  recent  investigations. 
We  now  know  more  concerning  the  nature 
and  constituents  of  the  organic  matter  of 
the  soil,  and  something  more  concerning 
its  biological  properties.  We  also  know 
that,  on  an  average,  the  needs  of  the  soil 
for  fertilizer  nitrogen  in  x)ot  experiments 
is  related  to  the  total  nitrogen  of  the  soil. 
We  know  that  the  active  potash  of  the  soil 
is  related  to  the  average  needs  of  the  soil 
for  potash  in  pot  experiments,  and  that 
plants  have  the  power  to  exhaust  the  active 
potash  and  to  take  up  more  potash  than 
they  need.  We  know  that,  on  an  average, 
the  active  phosphoric  acid  of  the  soil  is  re- 
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lated  to  the  needs  of  the  soil  for  phosphoric 
acid  in  pot  experiments.  The  relation  of 
the  pot  experiments,  and  the  analysis,  to 
field  needs,  must  be  worked  out.  Soils  also 
deviate  from  the  average,  as  regards  their 
plant  food  content  and  behavior  to  pot  ex- 
periments; sach  deviations  must  be  stud- 
ied and  their  causes  ascertained.  There  is 
much  to  be  done,  but  progress  is  being 
made. 

In  the  field  of  animal  chemistry,  decided 
progress  has  been  made  in  recent  years. 
We  must  now  recognize  the  possibility,  that, 
in  digestion,  proteids  of  different  kinds 
may  be  split  into  different  products,  some 
of  which  may  be  unfit  for  use  as  struc- 
tural material  in  building  up  animal  pro- 
teids, and  so  must  be  discarded.  We  know 
that  this  is  possible,  but  we  have  not  yet 
secured  positive  evidence  that  such  occurs 
with  any  of  the  various  proteids  fed  do- 
mestic animals.  Such  studies  may  be  ex- 
pected in  the  future. 

It  has  been  shown,  without  doubt,  that 
the  digested  materials  of  different  feeds 
have  different  values  to  the  animals.  One 
X>ound  of  digestible  nitrogen-free  extract 
in  com  has  a  much  greater  value  than  one 
pound  of  digestible  nitrogen-free  extract 
in  straw.  The  fact  that  there  is  a  differ- 
ence in  the  values  of  digested  nutrients  of 
the  same  class  but  from  different  feeds 
has  been  clearly  shown  by  the  work  of  Kell- 
ner  and  of  Armsby.  There  is  no  doubt 
about  it.  It  is  a  step  forward  to  recognize 
the  differences  in  the  values  of  the  digested 
nutrients  and  to  adjust  our  tables,  our  ra- 
tions and  our  calculations  accordingly. 
There  is  abundant  room  for  work  along 
this  line,  but  enough  work  has  already 
been  done  to  justify  this  advance.  Nearly 
every  American  book  which  deals  with  the 
feeding  of  animals  still  assumes  that  the 
digestible  nutrients  of  one  feed  are  equal 
in  nutritive  value,  pound  for  pound,  to 


the  digestible  nutrients  of  the  same  class 
in  any  other  feed.  These  books  must  be 
re-written  and  adjusted  to  our  latest  ad- 
vances in  knowledge.  This  advance  will, 
to  a  certain  extent,  reconcile  the  differen- 
ces between  the  effects  of  feeds  or  of  ra^ 
tions  in  feeding  experiments  which,  under 
the  old  standards,  should  have  apparently 
the  same  nutritive  values. 

We  are  now  able  to  state  the  nutritive 
value  of  a  feed  in  terms  of  three  factors: 
its  bulk,  which  satisfies  the  hunger  of  the 
animal;  its  proteids,  which  repair  fiesh  or 
tissue,  or  which,  in  excess,  may  be  used  for 
fat  or  energy;  its  fat-producing  value, 
which  is  its  ability  to  furnish  the  animal 
with  heat  or  energy  or  to  form  fat.  The 
fat-producing  value  of  a  feed  or  nutrient 
is  determined  experimentally.  First,  the 
fattening  animal  is  fed  a  ration  which  pro- 
duces a  slight  gain  of  fat,  and  the  gain  of 
fat  is  measured  by  determining  the  in- 
come and  outgo  of  carbon  and  nitrogen. 
Next,  the  nutrient  or  feed  is  added  to  this 
ration,  and  the  gain  in  fat  again  deter- 
mined. The  difference  in  the  quantity  of 
fat  produced  is  due  to  the  added  feed  or 
nutrient. 

The  results  of  such  work  can  be  readily 
compared  with  calculations  based  on  the 
assumed  equality  of  the  same  group  of  nu- 
trients in  different  feeds.  While  the  cal- 
culated value  of  peanut  meal  or  linseed 
meal  is  practically  equal  to  that  found, 
the  value  for  a  wheat  straw  is  only  20  per 
cent,  of  that  calculated,  of  meadow  hay  54 
per  cent,  of  rye  bran  79  per  cent,  of  that 
calculated. 

It  should  be  clear  that  the  recent  ad- 
vances in  the  chemistry  of  animal  nutri- 
tion compel  us  to  modify  materially  tables 
of  feeding  values,  rations,  and  methods  of 
calculation.  There  is  opportunity  for  use- 
ful and  valuable  work  along  the  lines  of 
determining  exactly  the  productive  values 
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of  feeds  and  nutrients,  and  such  work  may 
be  expected  in  the  future. 

In  the  thirteen  years  of  the  twentieth 
century  the  progress  of  agricultural  chem- 
istry has  been  such  as  to  satisfy  even  the 
pessimist  that  we  are  moving  forward. 
Our  facilities  for  scientific  investigation 
have  been  increased  by  the  Adams  Act. 
Our  supervision  over  foods,  drugs  and 
feeds  has  been  enlarged  and  rendered  more 
effective  through  the  Federal  Food  and 
Drugs  Act.  We  have  made  great  progress 
in  the  survey  and  mapping  of  soils  and  in 
our  knowledge  of  their  properties  and  chem- 
ical composition.  The  science  of  animal 
nutrition  has  made  such  advances  as  to  ren- 
der it  necessary  to  revise  almost  all  books 
dealing  with  the  subject,  and  to  modify 
our  methods  of  stating  the  nutritive  values 
of  feeds,  and  our  methods  of  calculating 
rations  for  feeding  animals.  These  have 
been  the  four  chief  lines  of  advance  of 
agricultural  chemistry  in  recent  years. 
The  members  of  the  Association  of  Official 
Agricultural  Chemists  may  well  take  pride 
in  the  part  they  have  taken  in  the  progress 
that  has  been  made. 

G.    S.    FRAPS 


THE  NEW  YORK  STATE  VETEBINABT  COL- 
LEGE  AT  CORNELL  UNIVEBSITY 

This  occasion*  is  to  commemorate  the 
opening  of  a  suitable  hospital  for  large  and 
small  animals  and  halls  for  the  teaching  of 
veterinary  medicine.  It  has  greater  sig- 
nificance than  the  mere  addition  of  new 
buildings  to  our  working  equipment,  for  it 
introduces  into  the  teaching  of  clinical 
medicine  methods  of  precision  which  here- 
tofore could  not  be  employed.  We  believe 
it  is  desirable  that  the  public  should  know 
what  the  university  and  the  state  are  doing 

X  Opening  of  hospital  and  clinic  buildings,  New 
York  State  Veterinary  College  at  Cornell  Univer- 
sity, November  15,  1913. 


to  increase  the  efficiency  of  the  veterinary 
profession. 

In  the  development  of  veterinary  medi- 
cine in  America,  Cornell  University  holds 
a  conspicuous  place.  It  was  the  first  insti- 
tution of  higher  learning  to  place  veteri- 
nary medicine  on  par  with  other  sciences. 
When  its  doors  opened  in  1868,  there  was 
among  its  professors  a  veterinarian.  A  de- 
partment of  veterinary  medicine  was  estab- 
lished and  it  continued  as  such  until  1896. 
During  those  twenty-eight  years,  the  head 
of  that  department,  our  distinguished  and 
beloved  Dr.  Law,  was  not  only  an  adviser 
in  university  affairs,  but  also  a  leader  in 
the  important  work  of  the  nation  in  eradi- 
cating those  diseases  of  cattle  that  cost 
Great  Britain  and  her  colonies  hundreds 
of  millions  of  dollars.  Had  it  not  been  for 
the  broad  views  of  Ezra  Cornell  and  Presi- 
dent White  relative  to  the  teaching  of  ap- 
plied sciences  in  Cornell  University,  where 
Daniel  E.  Salmon,  Theobald  Smith  and 
Leonard  Pearson  were  trained,  the  losses, 
on  British  soil  from  contagious  pleuro- 
pneumonia, piroplasmoses  and  foot  and 
mouth  disease  might  easily  have  been  du- 
plicated in  this  country. 

At  the  time  the  department  of  veteri- 
nary science  was  organized  in  the  univer- 
sity, it  was  not  thought  in  this  country  to 
be  necessary  to  expend  large  sums  of 
money  for  veterinary  education.  The 
American  people  experienced  with  the  re- 
signation of  the  fatalist  a  steadily  increas- 
ing loss  from  diseases  of  animals.  Because 
of  the  enormous  live  stock  industry  and 
export  trade  in  cattle  and  animal  products, 
this  loss  was  not  generally  felt.  The  time- 
was  approaching,  however,  when  our  meat 
and  dairy  products  would  be  required  to- 
feed  our  own  people  and  when  the  losses- 
sustained  from  disease  would  be  added  to 
the  cost  of  living.  This  condition  was  as 
inevitable  here  as  it  had  been  in  Great  Brit- 
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ain  and  Germany.  It  was  with  prophetic 
insight  that  the  founders  of  this  institution 
planned  to  meet  the  needs  of  the  approach- 
ing situation.  It  was  clear  to  them  that 
when  the  law  of  supply  and  demand  raised 
the  price  of  meat  to  a  certain  height  it 
would  be  necessary  to  save  the  thousands  of 
animals  that  were  annually  falling  victims 
of  preventable  disease.  In  recognition  of 
this,  veterinary  teaching  at  the  university 
began  in  a  small  way,  but  from  the  begin- 
ning its  growth  was  assured. 

A  second  advance  was  made  when  the 
university  and  the  state  formed  a  partner- 
ship in  which  the  university  was  to  give 
toward  a  veterinary  curriculum  such  in- 
struction as  it  possessed  and  the  state  was 
to  furnish  the  other  necessary  teachers, 
buildings  and  equipment  to  complete  a  vet- 
erinary college.  By  this  act,  the  veterinary 
department  was  transformed  into  a  college 
and  a  greater  work  was  undertaken.  The 
statute  establishing  the  New  York  State  Vet- 
erinary College  at  Cornell  University  states 
that  its  function  shall  be  the  pursuit  of 
such  researches  and  the  preparation  of 
such  diagnostic  and  prophylactic  agents  as 
may  be  necessary  to  protect  our  domesti- 
cated animals  against  disease  and  to  give 
instruction  in  veterinary  medicine  and  sur- 
gery. The  f  ramers  of  that  law  saw  with 
great  clearness  that  the  live  stock  interests 
of  the  state  required  for  the  control  of  dis- 
ease men  with  a  thorough  training  in  the 
sciences  upon  which  the  art  of  medicine 
rests.  They  recognized  that  the  high  pur- 
pose of  the  veterinary  profession  was  to 
prevent  quite  as  much  as  to  treat  diseases 
of  animals.  This  required  that  students  of 
veterinary  medicine  should  have  a  pre- 
liminary education  sufficient  to  intelli- 
gently study  those  sciences  which  have  re- 
vealed the  nature  of  disease.  To  provide 
for  this,  the  law  requires  that  in  order  to 
enter  a  veterinary  college  in  this  state,  the 


student  shall  have  satisfactorily  completed 
a  four-year  high  school  course  or  its  equi- 
valent. This  was  a  long  step  in  advance 
educationally,  although  many  considered 
such  a  preparation  unnecessary.  There 
seemed  to  be  a  feeling  that  the  successful 
practise  of  veterinary  medicine  in  this 
country  did  not  require  the  knowledge  or 
discipline  that  experience  had  demon- 
strated as  necessary  for  its  success  in 
Europe.  However,  the  great  champion  of 
higher  veterinary  education  in  this  coun- 
try firmly  insisted  on  the  higher  en- 
trance requirements.  For  his  perseverance 
in  this  cause  alone,  future  generations  will 
look  upon  Dr.  Law  as  the  foremost  veteri- 
nary educator  in  America. 

This  college  opened  in  1896  with  the 
main  building,  one  story  of  the  north  wing 
and  a  small  clinic  building  and  hospital. 
These  cost  the  state  $150,000.  For  reasons 
mentioned,  the  number  of  students  was 
small,  a  total  of  eleven,  and  the  faculty 
consisted  of  eight  teachers.  For  several 
years,  there  were  no  additional  buildings 
and  the  students  increased  in  number  very 
slowly.  The  principle  of  higher  veterinary 
education  was  on  trial.  Finally  growth 
was  in  evidence.  The  Flower  library  was 
endowed  with  $10,000.  An  operating  room 
was  built  on  the  surgical  hospital  and  the 
second  story  of  the  north  wing  was  added. 
These  cost  $27,050.  In  1908,  the  trustees 
of  the  university  set  aside  for  the  veteri- 
nary college  a  farm  of  one  hundred  a^res 
for  use  in  the  study  of  animal  diseases. 
And  finally,  there  has  just  been  completed, 
but  not  equipped,  the  hospital  for  large 
and  small  animals  and  clinic  halls  for 
teaching  veterinary  medicine.  These  have 
cost  $140,000.  The  state  has  a  total  of 
$317,050  invested  in  buildings  and  $54,000 
in  equipment.  The  college,  however,  is  not 
yet  completed.  There  remain  to  be  added 
the  south  wing  to  the  main  building  and  a 
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diagnoeis  and  pathological  laboratory.  It 
is  estimated  that  they  will  cost  $200,000. 
While  these  appropriations  may  seem  large, 
it  is  well  to  know  that  the  little  country  of 
Norway,  with  far  less  live  stock  than  the 
Empire  State,  has  recently  built  a  national 
veterinary  college  at  a  cost  of  2,300,000 
krona  ($644,000)  or  a  hundred  thousand 
dollars  more  than  the  plans  of  this  college 
call  for. 

The  completion  of  suitable  hospitals  for 
large  and  small  animals,  clinic  halls  and 
diagnostic  laboratories  adapted  to  the 
teaching  of  clinical  medicine  justifies  our 
calling  this  the  beginning  of  the  third  era 
in  the  development  of  veterinary  medicine 
at  Cornell  University.  The  opening  of 
these  splendid  wards  is  significant  not  only 
from  the  pedagogic  point  of  view  but  also 
from  the  standpoint  of  better  veterinary 
service  in  the  state.  The  thought  of  the 
leading  educators  in  human  medicine  has 
been  that  the  teachers  of  medicine  should 
have  adequate  hospital  facilities  to  study 
disease  in  all  of  its  phases  and  that  they 
should  not  be  distracted  by  private  prac- 
tise. This  ideal  toward  which  our  best 
medical  colleges  have  been  striving  has 
been  attained  in  but  few  institutions.  In 
this  particular,  we  are  fortunate.  With 
ample  hospital  and  clinical  facilities  and 
men  eminently  fitted  for  teaching  veteri- 
nary medicine,  it  is  confidently  expected 
that  greater  efficiency  will  not  only  char- 
acterize the  teaching  of  students  but  also 
increase  the  application  of  better  methods 
for  the  treatment,  prevention  and  control 
of  animal  diseases  in  the  state.  In  rejoicing 
that  such  opportunities  have  been  provided, 
we  must  not  be  boastful,  for  in  the  acquisi- 
tion of  such  facilities,  the  states  of  Iowa, 
Ohio  and  Pennsylvania  have  led  the  Em- 
pire State.  We  do  rejoice,  however,  that 
America  is  beginning  to  realize  that  if  the 
fearful  losses  from  animal  diseases  are  to 


be  checked  here  as  they  are  in  Europe, 
veterinary  medicine  must  be  taught  and 
practised  along  equally  scientific  lines. 

The  work  of  the  veterinarian  is  not  gen- 
erally understood  or  appreciated.  It  is 
not  the  only  purpose  of  a  veterinary  college 
to  teach  men  how  to  treat  the  accidental 
ills  of  animals.  In  addition  to  this,  the 
veterinarian  has  to  advise  the  owners  how 
to  protect  their  flocks  and  herds  from  the 
diseases  which  are  liable  to  attack  them. 
In  New  York  state  there  are  $290,000,000 
invested  in  animals.  The  annual  revenue 
from  this  investment  is  $140,000,000  or 
nearly  two  fifths  of  the  total  agricultural 
product  of  the  state.  It  has  been  conser- 
vatively estimated  that  the  loss  from  dis- 
ease is  ten  per  cent.  One  of  the  problems 
for  the  veterinarian  is  to  save  to  the  live 
stock  industry  all  that  is  preventable  of  the 
$29,000,000  loss  on  investment  and  to  re- 
store as  much  as  possible  of  the  loss  in  pro- 
duction due  to  disease.  The  control  of  the 
diseases  of  animals  conununicable  to  man 
is  not  a  task  of  small  proportions.  The 
inspection  of  daiiy  cattle  to  detect  and 
eliminate  those  whose  milk  is  dangerous,  to 
inspect  the  meat  from  diseased  animals 
that  are  killed  for  food,  and  the  many  other 
services  of  a  sanitary,  humane  or  economic 
significance  require  a  large  fund  of  tech- 
nical knowledge.  It  is  not  my  desire  to 
dwell  upon  the  multitude  of  needed  serv- 
ices the  trained  veterinarian  can  render  but 
rather  to  call  attention  to  the  efforts  that 
are  being  made  to  qualify  men  for  such 
work. 

I  have  already  mentioned  the  purpose  of 
the  founders  of  this  college  and  the  some- 
what discouraging  outlook  at  its  opening. 
Starting  with  an  initial  enrollment  of  eleven 
students  in  all  classes  and  a  faculty  of  eight, 
we  have  now  a  registration  of  one  hundred 
and  twenty-three  undergraduate  students 
and  five  graduates  and  a  faculty  of  nine- 
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teen  men  who  devote  their  entire  time  to 
teaching  and  research.  EInowing  that  the 
state  would  not  require  a  large  number  of 
▼eterinaiy  graduates  in  any  one  year,  the 
college  was  planned,  as  you  can  see  from 
your  inspection,  to  teach  from  fifty  to 
seventy-fiye  students  in  each  class.  This  is 
all  the  veterinarians  that  the  live  stock 
interests  of  the  state  will  require  for  many 
years. 

The  general  tendency  toward  increased 
efSciency  has  been  exemplified  in  this  col- 
lege by  the  adoption  of  certain  procedures 
to  extend  its  usefulness.  An  optional  four- 
year  course  has  been  offered  and  several 
students  are  taking  it.  This  was  done  to 
make  it  possible  for  those  who  desire  to 
devote  more  time  to  their  preparation  for 
professional  work.  We  hope  in  the  near 
future  to  make  the  four-year  course  com- 
pulsory. There  is  a  difference  of  opinion 
on  this  point.  It  is  thought  by  some  that 
it  would  be  better  to  have  one  year  of  uni- 
versity work  required  for  entrance  than  to 
have  a  four-year  professional  course  with 
the  present  lower  entrance  requirements. 

A  combined  course  with  the  college  of 
agriculture  has  been  arranged  so  that  stu- 
dents may  receive  both  degrees  in  six  years. 
A  few  students  are  already  taking  this 
course. 

The  ambulatory  clinic  was  established 
to  enable  senior  students  to  visit  with  an 
instructor  sick  animals  in  the  near  vicinity 
of  the  college.  This  gives  a  touch  of  actual 
practise  in  connection  with  class-room  and 
laboratory  work. 

In  1908  there  was  established  an  annual 
conference  for  veterinarians.  The  faculty 
appreciated  its  opportunity  to  assist  the 
practitioners  of  the  state  by  introducing  a 
short  course  of  instruction  on  the  most  im- 
portant veterinary  subjects  of  the  day. 
Every  licensed  veterinarian  of  the  state  is 
invited.    Last  year  fully  15  per  cent,  of 


the  active  practitioners  of  the  state  attended 
this  conference. 

In  June  of  this  year  a  course  in  practical 
horseshoeing  for  the  horseshoers  of  the  state 
was  authorized.  This  is  under  the  imme- 
diate supervision  of  an  experienced  horse- 
shoer  who  was  trained  in  the  leading  schools 
of  Europe. 

The  research  work  that  is  being  done  at 
the  veterinary  experiment  station  as  well 
as  in  the  laboratories  is  not  only  of  great 
value  to  the  live  stock  owners  of  the  state 
and  of  much  teaching  significance,  but  it 
also  brings  the  students  in  contact  with  the 
actual  problems  with  which  the  practitioner 
has  to  deal  in  the  active  warfare  against 
disease.  It  is  by  these  and  other  methods 
that  the  New  York  State  Veterinary  Col- 
lege at  Cornell  University  is  striving  to  be 
a  positive  factor  in  alleviating  the  suffer- 
ing among  domesticated  animals  and  in 
saving  to  the  owners  the  losses  from 
disease. 

Veranus  a.  Moore 


STEBE08C0FIC  EFFECTS  IN  FSOTOGBAFHT 

The  exhibition  of  scientific  photography 
which  was  recently  held  at  Vienna  in  connec- 
tion with  theAustro-German  Medical  Congress 
contains,  according  to  an  article  in  the  Lon- 
don Times,  an  exhibit  which  marks  a  great 
advance  in  the  progress  of  photography.  This 
is  a  series  of  photographs  in  which  true  plastic 
effect  is  obtained  without  the  employment  of 
a  stereoscope  or  any  other  optical  instrument. 
For  the  various  objects  depicted  to  stand  out 
in  their  true  relations  to  one  another  all  that 
is  required  is  that  the  picture  should  be 
looked  at  directly  and  not  from  one  side  or 
the  other. 

The  method  by  which  this  result  is  obtained 
is,  briefly,  as  follows:  A  double  negative  is 
made  in  the  ordinary  way  by  the  use  of  a 
stereoscopic  camera  with  twin  lenses.  In- 
stead of  the  reconstruction  by  means  of  the 
stereoscope   of   the   plastic   image   from   the 
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pictures  thus   obtained   the   inventors,   Herr 
Friedmann  and  Herr  Reiffenstein,  have  devised 
another  means  of  making  each  eye  see  only 
one,  and  that  one  its  own  particular  image. 
This  consists  of  the  application  of  the  fact  that 
when  placed  against  a  white  background  the 
image  on   a  positive   transparency  is  visible 
and   that  when   seen   against  a  black  back- 
ground it  becomes  invisible,  while  should  the 
image  be  bleached  the  contrary  is  the  case. 
From  the  negatives  which  have  been  obtained 
in   the    ordinary   way   with   the   stereoscopic 
camera  are  made,  therefore,  from  one,  an  ordi- 
nary   transparent    positive,    and,    from    the 
other,     a     negative     which     is     afterwards 
bleached.     Let  it  be  assumed  that  from  the 
negative    corresponding    to    the    image    seen 
with  the  right  eye  the  ordinary  positive  is 
made  and  that  the  left  eye's  picture  becomes 
the  bleached  negative.     If  these  two  trans- 
parencies were  super-imposed  one  upon  the 
other  and  laid  upon  a  white  background  only 
the  right-eye  picture  would  be  visible.    On  the 
other  hand,  if  placed  upon  a  black  background 
only  the  left-eye  picture  would  be  seen.    It  is, 
however,  necessary  that  both  eyes  should  see 
their      respective     pictures      simultaneously. 
For  this  a  background  is  required  which  to 
the  right  eye  appears  white  and  to  the  left 
eye  black.     This  is  provided  by  a  sheet  of 
glass,  the  back  surface  of  which  is  prepared 
in  a  special  manner,  while  the  front  surface  is 
ribbed   convexly,   whereby  the   rays   of  light 
falling  upon  this  surface  are  broken  in  such 
a  way  as  to  make  it  appear  black  or  white  ac- 
cording as  looked   at  from  one  side  or  the 
other.      The    problem    is,    therefore,    solved. 
The  two  transparencies  are  placed  one  upon 
the    other    and    then    both   upon    this    back- 
ground.    The  right  eye  sees  only  its  proper 
image  and  the  left  eye  likewise.     These  com- 
bine  automatically,   as   is  the  case  when   a 
stereoscope  is  used,  and  the  result  is  a  true 
plastic  picture. 

The  inventors  exhibit  five  or  six  specimens 
of  such  photographs  to  which  they  have  given 
the  name  of  "stereographs."  Three  of  these 
appeared  to  the  writer  of  this  article  to  be 
almost  faultless.    One  of  them  represented  a 


liunp  of  quartz  in  which  even  the  shimmer 
on  the  surface  was  reproduced;  another,  a 
spray  of  orchids  in  a  vase,  and  the  third,  the 
skeleton  of  a  gorilla.  In  the  other  specimens 
the  two  images  did  not  seem  to  combine 
easily.  The  inventors  are  making  arrange- 
ments for  the  manufacture  in  cheap  and 
handy  form  of  "backgrounds"  which  they 
hope  before  long  to  have  brought  to  such  a 
state  of  perfection  that  the  process  will  be 
generally  employed.  With  such  "back- 
grounds" the  inventors  state  that  pictures 
can  be  looked  at  like  any  other  photograph. 
In  the  case  of  the  stereographs  now  being  ex- 
hibited the  effect  of  the  black-and-white  back- 
ground is,  however,  obtained  by  a  different 
method,  which  necessitates  their  being  viewed 
by  transmitted  light. 


SCIENTIFIC  NOTES  AND  NEWS 

The  sixty-fifth  meeting  of  the  American 
Association  for  the  Advancement  of  Science 
opened  at  Atlanta  on  Monday,  Dr.  Edmund  B. 
Wilson,  of  Columbia  University,  being  intro- 
duced as  president,  and  Professor  Edward  C. 
Pickering,  of  Harvard  University,  giving  the 
address  of  the  retiring  president  on  "The 
Study  of  the  Stars,"  printed  in  this  issue  of 
Science.  Subsequent  issues  will  contain  other 
addresses  and  reports  of  the  meetings  at  At- 
lanta and  of  the  meetings  held  simultaneously 
at  Philadelphia,  Princeton,  New  York  and 
New  Haven. 

M.  Jean  Perrin,  professor  of  physical 
chemistry  of  the  University  of  Paris,  has  been 
given  the  degree  of  doctor  of  science  by  Co- 
lumbia University,  to  which  he  is  this  year 
visiting  professor. 

Sm  Philip  Watts,  K.C.B.,  F.RS.,  has  re- 
ceived the  Order  of  the  Kising  Sun  (second 
class)  from  the  Emperor  of  Japan. 

Dr.  Charles  DeGarmo,  since  1898  professor 
of  the  science  and  art  of  education  at  Cornell 
University,  will  retire  at  the  close  of  the  next 
summer  session. 

The  Senate  of  the  University  of  St.  An- 
drews has  invited  Professor  J.  Arthur  Thom- 
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son,  since  1899  regius  professor  of  natural 
history  at  Aberdeen,  to  be  the  Gifford  lecturer 
for  the  years  1914  to  1916. 

Mrs.  Ella  Flagg  Young  has  been  reinstated 
as  superintendent  of  schools  by  the  Chicago 
Board  of  Education  by  a  vote  of  thirteen  to 
seven,  the  minority  of  seven  declining  to  cast 
a  ballot. 

Dr.  Keivin  Burns,  of  the  Lick  Observatory, 
has  been  appointed  to  a  post  in  the  Bureau 
of  Standards,  Washington. 

The  Royal  Society^s  studentship  on  the 
foundation  of  the  late  Professor  Tyndall  for 
scientific  research  on  subjects  tending  to  im- 
prove the  conditions  to  which  miners  are  sub- 
ject has  been  awarded  for  the  ensuing  year  to 
Mr.  J.  I.  Graham,  of  Bentley  Colliery,  Don- 
caster,  for  an  investigation  into  the  cause  of 
spontaneous  combustion  of  coal. 

Dr.  Ltman  C.  Newell,  professor  of  Chem- 
istry, Boston  University,  has  been  elected 
president  of  the  University  Club  of  Maiden, 
Mass. 

At  the  educational  conference,  held  at  the 
University  of  London,  beginning  on  December 
26,  twenty-one  institutions  were  represented. 
Mr.  James  Bryoe  delivered  the  inaugural  ad- 
dress, entitled  "  Salient  Educational  Issues." 

"  Scenic  Features  of  North  America  from 
the  Geological  Point  of  View"  is  the  general 
subject  of  a  series  of  illustrated  lectures  to  be 
given  by  Professor  Wallace  W.  Atwood,  of  the 
department  of  geology  of  the  University  of 
Chicago,  at  the  West  Side  center  of  the  Uni- 
versity Lecture  Association  in  Chicago.  The 
series  begins  on  January  3  and  ends  January 
81,  one  lecture  being  given  each  week. 

The  following  public  lectures  are  an- 
nounced by  the  Cornell  Chapter  of  the  Sigma 
Xi :  "  Becent  Investigations  in  Organic  Chem- 
istry," by  Professor  A,  W.  Browne,  January 
19;  "Electric  Operation  of  Panama  Canal 
Locks,"  by  John  W.  Upp,  M.E.,  '89,  of  the 
General  Electric  Company,  February  3; 
'•  Some  General  Bearings  of  Embryology,"  by 
Professor   B.    E.    Kingsbury,    February    23; 


"Electric  Waves  and  Wireless  Telegraphy," 
by  Professor  Ernest  Merritt,  March  30 ;  "  Tha 
Experimental  Development  of  the  Art  of  Sew* 
age  Disposal,"  by  Professor  H.  N.  Ogden, 
April  30;  "Some  Eeoent  Problems  in  G^m' 
etry,"  by  Professor  Virgil  Snyder,  May  26. 

On  November  20,  Professor  M.  A  Rosanoff, 
of  Clark  University,  gave  a  talk  before  the 
Sigma  Xi  Society  at  the  Worcester  Polytech- 
nic Listitute  on  his  scientific  experiences  at 
the  VersamnUung  deutscher  Naturforscher  in 
Vienna  last  September. 

Mr.  Emery  C.  Kolb,  of  Grand  Canyon,  Ari- 
zona, gave  a  lecture,  illiistrated  with  colored 
slides  and  motion  pictures,  before  the  Geo- 
graphic Society  of  Chicago  on  December  19, 
the  title  being  "Photographic  Exploration  of 
the  Canyons  of  the  Colorado  River." 

Dr.  Stuart  Paton  will  give  a  series  of  pub- 
lic lectures  at  Princeton  University  on  Thurs- 
day afternoons  at  ^ve  o'clock  on  The  Study  of 
Human  Activities  in  Relation  to  Social,  Edu- 
cational and  Ethical  Problems.  The  dates  and 
subjects  are  as  follows:  February  12,  "The 
Individual.  Life  as  a  Process  of  Adjust- 
ment"; February  19,  "Adjustments  in  the 
Reflex,  Automatic  and  Conscious  Levels  of 
Activity";  February  26,  "Synthetic  and  In-, 
hibitory  Mechanisms  " ;  March  12,  "  The  Per- 
sonality"; March  19,  "The  Problem  of  De- 
generacy. The  Feeble-minded,  the  Delin- 
quent, the  Criminal " ;  March  26,  "  The  Intelli- 
gent Direction  of  Human  Activities.  Educa- 
tion"; April  2,  "Science  and  Culture." 

At  the  annual  public  meeting  of  the  Paris 
Academy  of  Sciences,  held  on  December  15, 
M.  Gaston  Darboux,  the  permanent  secretary, 
pronounced  a  eulogy  on  Henri  Poincare,  the 
famous  mathematician,  who  died  in  July  last 
year.  The  speech  included  an  account  of 
Henri  Poincar6's  early  life. 

It  is  proposed  to  establish  a  permanent 
memorial  to  the  late  Sir  William  White, 
KC.B.,  F.R.S.  The  Institution  of  Civil  En- 
gineers, the  Institution  of  Mechanical  Engi- 
neers, and  the  Institute  of  Marine  Engineers, 
and  other  bodies  are  supporting  the  plan,  and 
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have  invited  their  members  to  contribute^  A 
general  committee  under  the  chairmanship  of 
Lord  Brassey  has  been  formed.  The  form 
which  the  memorial  is  to  take  will  depend 
upon  the  support  which  is  given,  about  $7,500 
having  already  been  received. 

Dr.  Oharles  Budd  Eobinson,  economic  bot- 
anist of  the  Bureau  of  Science  of  the  Philip- 
pine Islands  has  been  killed  by  natives  in  the 
Amboyna  Islands  in  the  Malay  Archipelago. 
Dr.  Robinson  was  bom  in  Pictou,  N.  S.,  in 
1871;  he  received  his  bachelor's  degree  from 
Dalhousie  University  in  1891  and  his  doctor's 
degree  from  Columbia  University  in  1906. 
He  was  the  author  of  researches  on  the  eco- 
nomic and  systematic  botany  of  the  Philip- 
pines. 

The  death  is  announced  in  London  on  De- 
cember 16,  of  Dr.  Penry  Yaughan  Bevan,  pro- 
fessor of  physical  science  at  the  Royal  Hollo- 
way  College. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  technical  assistant 
in  pharmacology,  for  men  only,  to  fill  vacan- 
cies in  this  position  in  the  Division  of  Phar- 
macology, Hygienic  Laboratory,  Public  Health 
Service,  at  salaries  ranging  from  $1,800  to 
$2,000  a  year. 

The  next  grants  from  the  Elizabeth  Thomp- 
son Science  Fund  will  be  made  in  February, 
1914.  Applications  should  be  sent  in  to  the 
secretary.  Dr.  Charles  S.  Minot,  Harvard  Med- 
ical School,  Boston,  Mass.,  before  February 
1,  1914. 

The  Edward  N.  Qibbs  Memorial  Prize 
Fund,  the  income  of  which  amounts  to  about 
five  hundred  dollars,  was  established  by  the 
wife  and  daughter  of  the  late  Edward  N. 
Gibbs,  and  is  used  in  aiding  investigators  into 
the  cause  and  treatment  of  diseases  of  the 
kidney.  The  recipient  of  the  fund  is  chosen 
annually.  The  committee  will  select  the 
worker  for  1914  about  the  first  of  February, 
and  request  all  persons  who  desire  to  work 
under  this  fund,  to  send  to  the  committee  of 
the  Edward  N.  Gibbs  Memorial  Prize  Fund, 
17  West  43d  Street,  N.  Y.  City,  their  applica- 


tion together  with  a  statement  of  their  fitness 
to  prosecute  such  investigations,  giving  thd 
laboratory  in  which  they  have  studied,  and 
any  researches  conducted  by  them,  in  order 
that  the  committee  may  be  guided  in  the  se- 
lection of  the  recipient  of  the  fund  for  1914. 

The  Colony  of  the  Straits  Settlements  has 
voted  a  sum  of  £350  to  Mr.  Chamberlain's 
fund  for  the  extension  of  the  London  School 
of  Tropical  Medicine. 

News  has  been  received  from  the  Stef- 
ansson  expedition  that  the  scientific  men  and 
members  of  the  crews  of  the  Alaska  and  Mary 
Sachs  were  safe  and  well  in  winter  quarters 
at  Collinson  Point,  fifty  miles  from  Flaxman 
Island,  on  the  Arctic  Circle. 

The  Puget  Sound  Marine  Station  located 
at  Friday  Harbor,  Washington,  will  be  open 
next  summer  under  the  directorship  of  Pro- 
fessor Theodore  C.  Frye,  the  head  of  the  de- 
partment of  botany  at  the  University  of 
Washington.  Plans  are  under  consideration 
to  increase  facilities  and  to  make  most  satis- 
factory the  conditions  surrounding  the  inves- 
tigations in  marine  biology  which  are  in 
progress.  The  laboratory  will  be  open  during 
the  entire  summer  season.  Professor  Frye  is 
now  in  the  east  consulting  with  those  inter- 
ested in  the  problems  under  consideration  at 
Friday  Harbor. 

The  Second  Annual  Conference  of  Editors 
of  Agricultural  Colleges  and  Experiment  Sta- 
tions will  be  held  at  the  State  University  of 
Kentucky,  June  25  and  26,  1914.  Invitations 
to  this  conference  have  been  sent  to  all  the 
agricultural  coUeges  and  stations  in  the 
United  States.  Inquiries  in  regard  to  the 
meeting  may  be  forwarded  to  B.  E.  Powell, 
executive  secretary  of  Conferences,  Urbana, 
Illinois^ 

At  a  meeting  of  the  Royal  Institute  of 
British  Architects,  Mr.  Lionel  Earle,  perman- 
ent secretary  of  the  Office  of  Works,  in  the 
course  of  discussion  on  a  paper  by  Mr.  W.  A. 
Forsyth  on  the  repair  of  ancient  buildings, 
mentioned  that  the  treatment  of  decaying 
stone  due  to  sulphuric  acid  in  the  air  had 
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given  his  department  much  anxiety.  The 
matter  was  of  such  far-reaching  importance 
that  the  treasury  had  granted  a  sum  of  money 
for  one,  two,  or  three  years  to  institute  a  sci- 
entific inquiry,  and  he  hoped  to  obtain  the  ser- 
vices of  Professor  Laurie,  of  the  Heriot-Watt 
College,  Edinburgh,  to  that  end.  The  Foreign 
Office  had  also  consented  to  inquire  of  the  gor- 
emments  of  France,  Germany,  Italy,  Greece 
and  America  whether  any  treatment  had  been 
evolved  in  these  coimtries  to  combat  this  eviL 

An  efficiency  limitation  of  quite  a  different 
type  from  that  imposed  by  the  inadequate 
and  dangerous  quarters  occupied  by  the 
United  States  Geological  Survey  is  presented, 
according  to  the  annual  report  of  the  director, 
recently  made  to  Secretary  Lane,  in  the  re- 
strictions placed  in  one  way  or  another  upon 
the  selection  of  personnel.  Under  "lump- 
sum" appropriations  there  is  a  fair  opportu- 
nity to  obtain  high-grade  service  in  the  scien- 
tific and  technical  positions,  yet  even  here  the 
restraining  influence  of  precedent  prevents 
attaching  to  the  higher  positions  salaries  that 
are  more  than  a  fraction  of  those  which  the 
well-trained  specialists  best  fitted  for  those 
positions  can  obtain  for  similar  work  in  the 
service  of  corporations.  This  condition  has 
resulted  in  many  of  the  members  of  the  Geo- 
logical Survey  leaving  government  service  at 
the  time  when  they  have  become  most  valuable 
as  public  servants.  Thus  in  the  four  and  one 
half  years  ending  January,  1913,  the  number 
of  geologists  who  left  the  government  service 
for  the  primary  purpose  of  bettering  their 
financial  condition  was  41,  and  these  men  are 
known  to  have  received  salaries  outside  of  the 
public  service  amounting  to  an  average  im- 
mediate advance  of  149  per  cent.,  or  practically 
two  and  one  half  times  the  salaries  paid  them 
by  the  Geological  Survey. 

The  Euphrates  barrage  from  Hindich  north 
to  Bagdad  was  opened  on  December  12.  It  is 
the  portion  of  the  great  irrigation  works  de- 
signed by  Sir  William  Willcocks,  the  designer 
of  the  Assouan  dam.  The  system,  according 
to  a  dispatch  from  London  to  the  Boston 
Transcript,  wiU  cost,  when  completed,  no  less 


than  $115,000,000,  of  which  $25,000,000  has  al- 
ready been  expended  on  the  present  section 
of  the  work,  known   as  the  Feluja  project. 
Three  million  acres  of  what  were  in  early  his- 
tory the  finest  agricultural  lands  are  to  be 
eventually   reclaimed.     When  the  system   is 
completed  the  Tigris,  the  Euphrates  and  the 
Akkar  Kuf  Lake  will  form  part  of  a  con- 
trolled system  of  canals,  weirs  and  barrages, 
whereby  the  pernicious  silt  is  to  be  separated, 
floods  are  to  be  prevented,  and  wheat-bearing 
land  is  to  be  nourished  with  water.    It  is  esti- 
mated that  the  cultivated  area  wiU  be  doubled, 
and  that  the  crop  of  wheat  along  the  Eu- 
phrates will  be  trebled.     The  scheme  would 
also  result  in  a  vast  increase  in  the  yield  of 
cotton.     It  consists  of  providing  a  means  of 
escai>e  for  the  flood  waters  of  the  Euphrates 
along  the  depressions  of  the  Pison,  but  it  also 
entails   the   construction   of   a  gresit  central 
canal,  regulators  to  control  the  supply  from 
the  Euphrates  at  the  head  of  the  Sakhnlawia, 
a  weir  on  the  Tigris,  a  canal  for  irrigation  to 
the  north  of  Bagdad,  another  canal  along  the 
right  bank  of  the  Tigris,  and  the  building  of 
a  railway  along  the  left  bank  of  this  canal  for 
the  transi>ort  of  the  harvests.    Moreover,  the 
construction  work  would  include  a  railway  to 
connect  Bagdad  with  the  Mediterranean  by  a 
short  and  cheap  route.    The  project  was  sub- 
mitted by  Sir  William  to  the  Turkish  govern- 
ment in  1909,  after  a  year's  study  of  the  situ- 
ation, a  study  which  he  continued  through  the 
two  years  subsequently  up  to  the  time  of  his 
resignation  in  July,  1911,  as  adviser  to  the 
Turkish  Ministry  of  Public  Works. 


UNIVEBSITY    AND    EDUCATIONAL    NEWS 

Western  Heserve  TJNivERsrrY  will  receive 
from  the  McBride  family  of  Cleveland  a 
lecture  foundation  with  an  endowment  of  $50,- 
000. 

The  following  changes  concerning  the  ad- 
mission of  students  to  the  Johns  Hopkins 
Medical  School  have  been  announced.  In 
1913  the  number  of  students  in  each  class  was 
limited  to  ninety.  In  order  to  receive  consider- 
ation applications  of  incoming  students  must 
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this  year  be  made  by  July  1.  After  that  date 
the  yarious  applications  will  be  sifted  and  an 
attempt  made  to  choose  the  most  likely  ninety 
applicants.  It  has  also  been  decided  to 
increase  the  requirements  for  admission  in 
chemistry  and,  in  addition  to  the  150  hours  of 
laboratory  work  in  inorganic  chemistry  now 
required,  an  additional  90  to  100  hours  of  labo- 
ratory work  in  organic  chemistry  will  be  re* 
quired  of  all  students  desiring  to  enter  the 
school  after  October,  1914. 

Beginning  next  year  the  two-year  courses  in 
the  college  of  agriculture  at  the  Ohio  State 
University  will  be  lengthened  to  three  years. 
The  Tuesday  before  October  15  is  the  date 
set  for  opening  and  the  Friday  before  March 
15,  that  for  closing.  Farmers'  sons  may,  with 
this  change  made,  come  to  school  after  harvest 
and  complete  the  year's  work  before  the  spring 
work  begins  on  the  farm.  No  attempt  to  ez^ 
tend  the  subject  matter  is  intended,  and  the 
length  of  the  course  is  practically  the  same, 
but  boys  from  the  country  may  engage  in 
practical  farming  while  taking  the  agricultural 
course  under  the  new  system. 

Plans  are  being  perfected  for  the  centennial 
of  the  first  conferring  of  degrees  by  the  Yale 
medical  school.  Special  exercises  will  be  held 
in  Woolsey  Hall  on  Monday  afternoon  of 
commencement  week  from  4  to  6,  and  histori- 
cal addresses,  the  conferring  of  honorary  de- 
grees, exhibits  and  other  features  will  be  ar- 
ranged. 

Mr.  a.  W.  MoCoy  (A.B.,  A.M.,  Missouri) 
instructor  in  geology  at  the  University  of 
Missouri,  has  been  elected  instructor  in  geo- 
logy at  the  University  of  Oklahoma. 

The  General  Board  of  Studies  of  Cambridge 
University  have  appointed  Dr.  Assheton  to 
be  university  lecturer  in  Animal  Embryology. 


DISCUSSION  AND  COBBESPONDENCE 

REPLT  TO  A  RECENT  CRITIQUE  OF  AN  OLD  REVIEW 

IN   SCIENCE 

In  the  current  number  of  the  Bulletin  of  the 
American  MathenuUical  Society,  December, 
1913,  pages  147-151,  Professor  E.  B.  Skinner 
makes  erroneous  statements  regarding  my  re- 


view in  Science^  of  Professor  L.  W.  Beid's 
''The  Elements  of  the  Theory  of  Algebraic 
Numbers/'  and  also  regarding  the  history  of 
the  subject. 

1.  In  my  review  I  had  said: 

After  stating  formally  theorem  A  and  devoting 
fifteen  lines  to  its  proof,  the  author  informs  vm 
that  the  ' '  theorem  therefore  fails.  * '  Similarly,  on 
pages  250-251,  theorems  are  formally  stated  and 
later  shown  not  to  hold  in  general.  This  peculiar 
style  of  pedagogy  is  decidedly  a  novelty  to  the 
revierwer. 

Quoting  only  the  first  sentence  and  that  in- 
correctly. Professor  Skinner  insists  that  the 
quotation  puts  the  author  in  a  wholly  errone- 
ous light.  But  the  entire  passage  certainly 
makes  clear  that  I  was  merely  questioning  the 
wisdom  of  this  peculiar  style  of  pedagogy. 
There  was  no  need  whatsoever  for  any  com- 
ment in  Science  on  the  bare  fact  that  the 
author  stated  a  formal  theorem  in  italics, 
devoted  a  half  page  to  a  "proof,"  and  then 
indicated  that  the  proof  failed  and  that  the 
"  theorem  "  itself  was  false,  repeating  the  same 
process  on  pages  250-251.  I  think  I  was  justi- 
fied in  presupposing  upon  the  part  of  a  reader 
of  my  review  that  small  degree  of  acumen 
which  would  enable  him  to  conclude  unguided 
that  if  an  author  devoted  considerable  space  to 
a  false  theorem,  the  failure  of  the  theorem  was 
regarded  by  him  as  of  sufficient  interest  to  war- 
rant attention.  It  is  unfortunate  that  the 
author  and  Professor  Skinner  speak  also  of 
general  theorems  which  they  nowhere  state  ex- 
plicitly and  which  if  stated  would  be  false, 
except  in  the  very  simplest  cases,  as  they  well 
knew. 

2.  In  my  list  of  important  topics  omitted 
from  the  book,  I  included  erroneously  that  of 
class  number.  It  occurs  first  on  page  434,  just 
seventeen  pages  before  the  end  of  the  book. 
One  may  be  pardoned  for  not  looking  at  the 
end  of  a  long  book  for  a  topic  which  should^ 
play  a  fundamental  role  in  the  whole  theory. 

3.  The  last  paragraph  of  my  review  has 
gone  through  a  remarkable  metamorphosis  in 
the  hands  of  Professor  Skinner.  What  I 
actually  said  was: 

iSciENCB,  N.  a,  Vol.  XXXIIL,  pp.  188-«9, 
February  3,  1911. 
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In  the  matter  of  references  the  author  has 
been  particularly  unfortunate.  In  a  book  barely 
entering  upon  the  threshold  of  the  theory,  a 
Bcarextj  of  references  would  have  been  entirely 
justifiable.  But  to  give  hundreds  of  references  to 
a  certain  report  on  the  subject  (excellent  although 
it  be)  and  to  completely  ignore  the  literature  and 
not  even  mention  the  names  of  the  discoverers  of 
the  theorems  is  against  all  scientific  traditions. 

What  Professor  Skinner  says  I  said  is : 

Again,  the  reviewer,  deploring  the  omission  of 
references,  says:  But  to  give  [as  above]. 

My  second  sentence  above  (not  quoted  by 
Professor  Skinner)  shows  that  I  did  not  de- 
plore the  omission  of  references.     This  sen- 
tence together  with  the  one  actually  quoted  by 
him  show  that  what  I  deplored  was  misplaced 
references.    As  should  be  well  known,  Kummer 
created  a  highly  complex  theory  of  ideal  num- 
bers for  the  case  of  fields  built  upon  roots  of 
unity;  then  Dedekind  created  a  simpler  theory 
of  ideals  in  complete  generality  and  developed 
the   subject   at   great   length;   then    Hurwitz 
made  a  simplification  which  yields  a  brief  and 
attractive    exposition    of    the    theory;    also 
Dirichlet,    Kronecker,     Hilbert,     Minkowski, 
Hensel   and  others  have   contributed  to  the 
development  of  the  subject  in  various  direc- 
tions.   A  very  large  proportion  of  the  theorems 
stated  on  pages  218-451,  the  part  dealing  with 
quadratic  fields  other  than  Gauss's  important 
case,  should  have  been  attributed  to  Dedekind, 
provided  a  reference  was  to  be  given.    But  in 
these  234  pages,  I  find  only  four  references  to 
Dedekind,  once  to  an  alternative  proof,  once 
to  a  symbol,  once  to  a  simple  lemma,   and 
finally  to  a  wholly  subsidiary  theorem.    There 
are  two  references  to  Minkowski  and  one  to 
each  Woronoj  (on  cubic  number  fields),  Hur- 
witz, Sommer,  H.  J.  S.  Smith  and  to  Chystal's 
algebra.    The  references  to  the  main  theorems 
are  to  that  excellent  report  by  Hilbert,  re- 
cently translated  into  French.    As  against  the 
four  wholly  minor  references  to  the  originator 
Off  the  general  theory,  Dedekind,  there  are  45 
references     to     Hilbert's     report     (Professor 
Skinner's  count  of  38  for  the  entire  book  is 
misleading  as  he  neglected  references  given  in 
the  body  of  the  text).    With  a  single  excep- 
tion, these  5  references  are  to  .passages  in  Hu- 


bert's report  in  which  Hilbert  expressly  attri- 
buted the  results  to  other  writers;  had  the 
author  reached  the  higher  parts  of  the  theory, 
he  would  have  needed  many  references  to  Hu- 
bert's own  important  contributions.  On  my 
own  part  the  impression  that  there  were  hun- 
dreds of  such  references  was  wrong;  but  that 
exaggeration  is  really  beside  the  mark.  The 
references  are  largely  misplaced  and  that  is 
evidently  all  I  was  emphasizing  in  the  passage 
quoted  above.  I  do  not  begin  preparation  for 
writing  a  book  review  by  counting  references, 
and  I  do  not  care  a  straw  whether  or  not  Pro- 
fessor Skinner's  count  of  158  as  the  total  num- 
ber of  footnote  references  is  correct;  in  any 
event  only  about  44  of  these  relate  to  the  part 
under  discussion.  In  the  above  extract  from 
my  review  I  expressly  limited  myself  to  the 
subject  of  the  report  and  hence  to  algebraic 
numbers;  consequently  it  is  not  a  fair  com- 
ment on  that  extract  to  speak  of  the  large 
number  and  nature  of  the  references  in  the 
introductory  part  on  rational  numbers.  In  all 
probability  these  references  would  have  been 
like  those  discussed  above  had  the  report 
treated  also  rational  numbers. 

4.  Professor  Skinner  states  that  my  review 
was  freely  interspersed  with  exclamation 
points.  As  a  matter  of  actual  fact  only  two 
exclamation  points  appear  in  my  two-column 
review.    One  is  in 

The  author  desires  to  bring  out  a  closer  relation 
between  rational  numbers  and  quadratic  numbers. 
This  he  accomplishes  by  complicating  the  elements 
of  rational  numbers  with  the  unnecessary  ma- 
chinery of  quadratic  numbers!  We  find  on  page 
91  Wilson's  theorem  stated  in  the  form 

»'i»a  •••*"*  +  1  ■»  0  (mod  p),  A;  =  0(p), 

where  rif-jflt  form  a  complete  set  of  residues 
modulo  p,  a  prime. 

According  to  the  Index,  this  is  the  first 
statement  in  the  text  of  Wilson's  theorem, 
which  has  been  known  since  1770  under  the 
familiar  form  that  1  •  2  •  3  •  •  •  (p  —  1)  + 1  w 
divisible  by  the  prime  p.  After  the  compli- 
cated theorem  is  stated,  proved,  generalized 
and  illustrated  by  several  examples,  the  usual 
form  is  finally  given.  The  second  exclama- 
tion point  was  used  in  discussing  a  three- 
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page  proof  which  could  have  been  given  in  a 
few  lines. 

5.  If,  in  the  three  years  intervening  between 
my  review  and  his  attack  on  it,  Professor 
Skinner  had  given  less  time  to  the  counting 
of  footnotes  and  more  time  to  the  compre- 
hension of  the  passages  quoted  from  my  re- 
view and  to  the  unquoted  context  of  those 
passages,  he  would  possibly  have  saved  him- 
self from  ''careless  and  inaccurate  state- 
ments,'' instead  of  attributing  that  term  so 
freely  to  my  review. 

6.  Professor  Skinner  makes  on  page  160 
the  remarkable  statement: 

Furthermore,  the  author  has  put  in  a  very  dear 
light  the  historical  sequence  of  the  ideas  which 
led  to  the  development  of  the  theory. 

On  the  contrary,  the  author  made  no  such 
pedagogical  blunder.  He  wisely  did  not  at- 
tempt to  give  any  idea  of  Kummer's  ideal 
numbers,  the  operations  on  which  are  so  deli- 
cate that  one  must  use  the  utmost  circum- 
8X)ection  (as  remarked  by  Dedekind  in  his 
important  historical  papers  in  Darbouz's 
Bulletin).  Nor  did  the  author  present  the 
second  stage  (Dedekind's  viewpoints)  in  the 
historical  development  of  the  theory.  For 
most  obvious  reasons  the  author  refrained 
from  presenting  ''the  historical  sequence  of 
the  ideas,"  and  confined  himself  to  the  simpli- 
fied present-day  exposition  of  the  theory,  as 
far  as  he  went. 

L.  E.  DiOKSOK 

A  REJOmDEB  TO  DH.  DAVEKPOBT 

The  task  of  the  critic  is  always  a  disagree- 
able one,  and  it  is  only  the  conviction  that  the 
fate  of  eugenics  as  a  science  depends  on  the 
repudiation  of  much  of  the  recent  work  of 
the  Eugenics  Becord  Office  which  impels  me  to 
reply  to  Dr.  Davenport's  letter  in  Science  of 
November  28.  I  shall  confine  mysdif  to  the 
three  points  he  raises  regarding  the  paper  on 
heredity  in  epilepsy  although  these  points  are 
not  in  the  least  representative  of  my  criticism 
of  that  paper.  Indeed,  I  dealt  with  not  one, 
but  a  whole  series  of  publications  in  which  Dr. 
Davenport  is  concerned. 

(a)  Dr.  Davenport  states  that 


First,  Dr.  Heron  seems  to  assume  that  when- 
ever a  symbol  in  a  pedigree  chart  is  not  accom- 
panied on  the  chart  by  some  special  description  it 
stands  for  a  person  about  whom  nothing  is 
known.  He  caUs  attention  to  numerous  cases 
where,  notwithstanding,  the  corresponding  indi- 
vidual is  described  in  the  text  The  assumption  is 
a  gross  error.  The  chart  shows  mainly  the  inter- 
relationship of  individuals,  and  indicates  only 
certain  traits. 

Budletin  No.  2  of  the  Eugenics  Becord 
Office^  is  entitled  "  The  Study  of  Human  He- 
redity" and  the  opening  sentence  reads: 

The  following  methods  are  in  use  at  the  Eugen- 
ics Becord  Office.  .  .  . 

The  "plan  of  charting"  adopted  is  de- 
scribed in  section  2  and  it  is  there  stated  that 
while  the  letters  E,  F,  I,  N,  etc.,  placed  in  or 
around  the  square  or  circle  which  stand  for 
male  or  female,  indicate  that  the  individual 
in  question  is  epileptic,  feebleminded,  insane 
or  normal,  etc.,  "when  no  letter  accompanies 
the  individual  symbol  it  means  that  no  defi- 
nite data  had  been  secured  at  the  time  the 
chart  was  made"  (page  4).  Further,  Plate  V. 
on  page  16  is  entitled  "Key  to  Heredity 
Chart"  and  there  examples  of  the  symbols 
used  are  given.  The  first  two  are  the  square 
and  circle  without  any  accompanying  letters 
and  the  description  given  is  "No  data." 
Again,  in  his  tables  Dr.  Davenport  uses  a 
symbol  X  which  he  defines  as  "Unknown" 
(I  pointed  out  that  more  than  half  the  indi- 
viduals entered  in  the  tables  were  described  by 
Dr.  Davenport  himself  as  "  unknown  ").  Now 
in  the  great  majority  of  cases  the  square  or 
circle  without  any  accompanying  letter  cor- 
responds to  an  individual  marked  "  unknown  " 
in  the  tables,  but  I  pointed  out  several  cases 
where  mistakes  had  been  made.  To  take  the 
first  example  I  gave  in  my  paper.  Fig.  10,  case 
469,  the  chart  shows  two  sisters  one  of  whom 
is  marked  epileptic  while  the  symbol  for  the 
other  is  left  blank  to  indicate  that  "no  defi- 
nite data  had  been  secured  at  the  time  the 
chart  was   made"   or   that   there   were   "no 

1  It  was  reprinted  in  Bulletin  No.  7  of  the 
Eugenics  Becord  Office,  September,  1912. 
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data.''  In  the  description  of  the  pedigree  the 
first  sister  is  stated  to  be  '^  certainly  epileptic," 
the  second  merely  '^  shows  signs  of  epilepsy/' 
while  in  Table  L  both  are  definitely  entered  as 
epileptic.  Yet  these  different  statements  occur 
in  one  and  the  same  study  of  inheritance  in 
epilepsy. 

(h)   Dr.  Davenport  writes  that, 

Second,  Dr.  Heron  catalogaes  with  infinite 
pains,  "errors"  in  citing  the  ease  nnmbers.  Here 
he  has  fallen  into  &  trap  which  the  authors  un- 
consciously prepared  for  him.  To  avoid  the  possi- 
bility that  a  person  who  is  not  authorised  should 
connect  an  individual  at  the  institution  with  his 
famOy  history  it  was  decided  to  apply  altera- 
tions to  the  case  numbers  which  enable  the  au- 
thors, but  not  the  ordinary  reader,  to  identify  the 
ease. 

My  criticism  was  summed  up  as  follows: 

Tables  A,  G  and  D  (of  Drs.  Davenport  and 
Week's  paper)  thus  contain  particulars  regarding 
the  relatives  of  74  normal  parents.  In  only  30 
cases  do  the  entries  agree  with  the  tables  from 
which  they  are  supposed  to  have  been  extracted, 
or  with  the  pedigrees  given  in  the  paper.  In  13 
eases  out  of  74  the  case  numbers  do  not  agree, 
while  9  cases  which  ought  to  have  appeared  in 
Tables  G  and  D  have  been  omitted. 

The  whole  of '  the  errors  made  were  defi- 
nitely cited  by  me  and  the  following  may  be 
given  as  examples.  Case  No.  4529  of  Table 
IV.  appears  as  No.  4521  in  Table  A  of  the 
same  paper  and  No.  2124  as  No.  2129. 
Comi>aring  Tables  YI.  and  O  we  find  that 
No.   335  appears   as   No.   332,   481    as   483, 

^  }  b  as  g^g^j  }  b,  1705  as  1704,  etc.    Yet 

Dr.  Davenport  now  states  that  these  changes 
were  deliberately  made  by  him  to  hide  the 
identity  of  the  individuals  dealt  with.  I  am 
quite  unable  to  understand  how  any  individ- 
ual can  be  identified  as  No.  4529  and  yet  es- 
cape identification  as  No.  4521.  Perhaps  Dr. 
Davenport  will  also  explain  how  a  pedigree 
came  to  appear  in  Bulletin  No.  4,  Table  VJ-L 
as  No.  2983,  only  to  be  changed  in  Table  D  of 
the  same  paper  to  No.  2984,  to  reappear  at  the 
Eugenics  Congress  as  No.  2983  in  Table  VIE. 
and  to  return  to  No.  2984  in  Table  C. 


(c)  Dr.  Davenport  states  that  I  overlooked 
the  fact  that  the  details  of  his  pedigrees  were 
sometimes  entered  in  5  columns  and  some- 
times in  9,  10  or  11  columns  (not  only  in  10 
as  he  states).  I  was  well  aware  of  the  fact 
and  made  no  objection  to  this  procedure  since 
in  most  cases  Dr.  Davenport  has  made  up  the 
deficiencies  of  his  ^'5-column"  classification 
by  a  long  series  of  footnotes.  I  did  object, 
however — ^to  cite  only  a  single  exampl^^ 
when  I  found  in  case  2487  that  there  were 
four  different  versions  of  the  mental  condition 
of  a  single  fraternity  of  12  children  and 
pointed  out  that  Dr.  Davenport  gave  of  those 
who  died  early  0  or  2,  of  the  '*  unknown  "  Q, 
1  or  6,  of  the  insane  0  or  1,  of  the  neurotic  0, 
3,  4  or  5,  and  of  the  alcoholic  1  or  2,  according 
to  the  page  consulted.  It  is  for  Dr.  Daven- 
port to  justify  these  differences. 

Finally  I  would  ask  those  who  wish  to  judge 
between  Dr.  Davenport  and  myself  to  read  my 
memoir  in  conjunction  with  those  of  Dr. 
Davenport  which  I  have  criticized.  They  will 
then  be  able  to  judge  for  themselves  whether 
or  not  my  criticisms  are  justified.  They  in- 
volved far  more  serious  matters  than  those  to 
which  Dr.  Davenport  now  endeavors  to  reply. 

Davto  Heron 

The  Francis  Galton  Exjobnics  Labobatoby, 
Univebsitt  of  London 


SCIENTIFIC  BOOKS 

Researches  in  Physical  Optics  with  Especial 
Reference  to  the  Radiation  of  Electrons. 
Part  I.  By  R.  W.  Wood.  Columbia  Uni- 
versity Press  (New  York,  1913).  Pp.  133, 
plates  10. 

This  volume,  whose  subtitle  serves  to  illus- 
trate the  manner  in  which  the  electron  is 
dominating  current  thought  in  physics,  is 
the  most  recent  number  of  the  Ernest  Kemp- 
ton  Adams  Series.  Of  the  eleven  papers 
which  are  here  collected  all  are  experimental 
in  character:  a  large  number  of  the  results 
have  already  been  announced  in  other  places, 
mainly  in  the  last  three  or  four  volumes  of  the 
Philosophical  Magazine, 

In  point  of  importance,  the  first  two  of  these 
essays,  dealing  with  the  truly  remarkable  phe- 
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nomena  found  in  the  resonance  spectra  of 
iodine  vapor — phenomena  discovered  by  the 
author — ought  probably  to  rank  highest.  The 
fundamental  fact  in  regard  to  resonance 
spectra,  namely,  that  a  vapor  when  illumi- 
nated by  monochromatic  light  which  comes 
from  a  single  direction  will  become  self- 
luminous  and  will  reemit  light  of  the  same 
wave-length  in  all  directions,  would  appear 
to  put  this  phenomenon  into  a  category  en- 
tirely different  from  that  of  ordinary  fluores- 
cence and  to  make  it  extremely  worthy  of  in- 
vestigation. 

The  first  paper  deals  with  the  advantages 
which  came  from  the  use  of  iodine  vapor  in 
place  of  sodium  vapor,  and  with  the  structure 
of  the  absorption  spectrum  of  iodine,  which 
with  Wood's  forty-foot  spectrograph  shows  no 
less  than  seven  lines  within  the  space  occupied 
by  the  green  mercury  line  alone.  Here  also  is 
described  the  curious  and  unexplained  effect 
of  mixing  helium  with  the  iodine  vapor, 
namely,  the  transformation  of  resonance  spec- 
tra into  banded  spectra.  Another  unexplained 
phenomenon  in  this  connection  is  the  fact 
that  when  the  exciting  beam  of  light  is  polar- 
ized this  polarization  is  passed  on  to  the  lines 
of  the  resonance  spectra. 

The  second  paper  describes  the  40-foot 
spectrograph  with  its  now  celebrated  "pussy- 
cat" attachment  and  also  deals  with  the  ab- 
sorption spectra  of  iodine  and  the  emission 
spectrum  of  mercury.  Wood  estimates  the 
number  of  absorption  lines  in  iodine  vapor  at 
50,000,  and  recommends  it  as  superior  to  sun- 
light for  testing  large  gratings.  Important 
extensions  of  this  work  on  iodine  vapor  are 
reported  in  the  current  (November)  number 
of  the  Philosophical  Magazine, 

The  third  paper  deals  with  the  resonance 
spectrum  of  another  vapor — ^that  of  mercury — 
which  is  excited  only  by  ultra-violet  light  of 
wave-length  2536.  Here  is  related  the  dis- 
covery of  "secondary"  resonance,  a  remark- 
able radiation,  which  comes,  not  from  the 
vapor  directly  illuminated  by  the  exciting  ray, 
but  from  those  portions  of  the  vapor  which  are 
illuminated  only  by  primary  resonance  radia- 
tion.   A  most  interesting  feature  of  this  paper 


is  the  experimental  passage  from  diffuse  ta 
regular  reflection  of  resonating  vapor,  i,  6.> 
from  volume  to  surface  reflection.  Experi- 
ments show  that  the  resonance  radiation 
"begins  to  weaken  at  a  pressure  of  about  ^ 
cm.  (mercury  vapor)  and  is  practically  gone 
at  70  cm." 

Next  follows  a  not  very  successful  attempt 
to  determine  the  anomalous  dispersion  of  mer- 
cury vapor  in  the  neighborhood  of  A  2536, 
by  use  of  Puccianti's  method.  Among  the 
most  interesting  results  in  these  papers  must 
be  reckoned  those  in  which  Professor  Wood 
has  determined,  by  experiment,  the  connec- 
tion between  transparency  of  a  layer  of  metal- 
lic globules  and  the  diameter  of  those  spheres. 
Using  a  layer  of  mercury  droplets  deposited 
as  "  dew "  on  a  quartz  plate  and  examining 
them  for  transparency  by  use  of  infra-red  rays 
of  wave-length  112  fi  he  finds  that  these 
metallic  particles  have  no  effect  in  stopping 
long  heat  waves  until  their  diameter  begins 
to  exceed  one  tenth  of  a  wave-length.  Very 
striking  also  is  the  fact  that  such  a  sheet  of 
small  metallic  particles — packed  together  in 
such  a  way  that  they  almost  touch — seems  not 
at  all  to  interfere  with  the  transparency  of 
those  portions  of  the  plate  not  covered  by  the 
metal;  the  plate  remains  as  transparent  for* 
waves  of  112  fi  as  for  waves  of  1  fi. 

Paper  No.  6,  dealing  with  diffraction  grat- 
ings having  a  controlled  groove-form,  does  not 
quite  reach  the  level  of  those  which  precede  it. 
The  next  contribution  contains  some  excellent 
photographic  examples  of  the  reflective  power 
of  nickel  films  on  glass  and  numerous  details 
concerning  the  author's  method  of  depositing^ 
these  films. 

Paper  No.  8  carries  the  title  of  "  Selective 
Absorption  of  Light  on  the  Moon's  Surface 
and  Lunar  Petrography,"  the  latter  half  of 
which  impresses  one  as  rather  ambitious. 
"  Petrography  "  is  a  word  which  has  too  defi- 
nite a  meaning  to  be  employed  as  a  description 
of  local  differences  of  color  either  on  the 
moon  or  on  any  other  body.  The  method 
employed  is  that  of  using  different  ray-filters 
for  photographing  the  moon  with  light  from 
three  regions  in  the  spectrum;  and  then  com- 
bining the  three  negatives  into  a  three-color 
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picture.  The  silvering  process  was  evidently 
described  during  a  moment  of  relaxation 
when  the  author's  characteristic  humor  came 
to  the  surface  as  f oUows :  "  Personally  I  never 
weigh  my  nitrate  of  silver,  as  I  enjoy  the  ele- 
ment of  the  personal  equation  which  enters 
the  problem  when  scales  are  dispensed  with." 
How  seriously  this  is  to  be  taken  may  be 
judged  from  one  or  two  of  his  immediately 
following  sentences.  "  From  one  to  two  grams 
to  100  C.C.  of  distilled  water  is  about  right." 
"Unfortunately  things  as  described  above 
seldom  happen  at  the  first  trial."  "  It  troubled 
me  much  when  my  x)ersonal  equation  con- 
tained one  more  variable  than  at  present,  but 
I  have  not  seen  it  occur  recently.  As  the 
production  of  the  uniform  blue  film  depends 
upon  getting  the  proportions  just  right,  I  sup- 
pose the  beginner  had  better  mix  measured 
amounts  for  each  trial  unless  he  has  access  to 
a  large  jar  of  silver  nitrate  which  '  belongs  to 
the  department.' "  "  The  cause  of  this  I  do 
not  know.  Probably  it  is  osmotic  or  perhaps 
catalytic ! " 

The  results  contained  in  the  next  paper, 
entitled,  "  Note  on  the  electron  atmospheres 
of  metals,"  are  capable  of  a  quite  different  and 
less  significant  interpretation  than  that  given 
by  the  author,  as  has  already  been  pointed  out 
by  several  other  investigators. 

The  resolution  of  the  four  principal  mer^ 
cury  lines,  by  a  five- inch  plane  grating,  ruled 
by  Anderson  at  Baltimore,  is  discussed  in 
Paper  No.  10,  and  speaks  well  for  the  high 
quality  of  the  grating. 

The  eleventh  paper  concludes  the  series 
with  an  interesting  explanation  and  experi- 
mental verification  of  the  "Imprisonment  of 
Badiations  by  Total  Beflection." 

Of  the  volume  as  a  whole,  one  hardly  knows 
whether  to  admire  more  the  boldness  of  ideas 
which  prompt  the  experiments  or  the  manipu- 
lative skill  with  which  they  are  executed. 

Henry  Crew 

NOBfTHWESTEBN   UNIVSRSITT 

Aatr&nomp:  A  Popular  Handbook,  By 
Harold  Jaoobt,  Rutherford  Professor  of 
Astronomy  in  Columbia  University.  The 
Macmillan  Company,  New  York.    1913. 


Most  astronomers  yield  at  one  time  or  an- 
other to  the  desire  to  write  some  popular  trea- 
tise on  astronomy.  Professor  Jacoby  has  pre- 
pared his  volume  in  the  effort  "to  meet  the 
wishes  of  the  ordinary  reader  who  may  desire 
to  inform  himself  as  to  the  present  state  of 
astronomical  science,  etc."  The  book  is  in- 
tended also  to  serve  for  use  in  high  schools 
and  colleges.  To  meet  this  double  end,  the 
author  has  placed  all  the  mathematical  notes 
and  explanations  in  the  appendix,  where  they 
are  at  the  service  of  students,  while  the  main 
body  of  the  text  is  free  from  mathematics, 
which  might  discourage  the  "  ordinary  reader." 
This  method  of  arrangement  is  not  unusual, 
but  the  author  has  carried  it  out  more  syste- 
matically than  is  usually  done. 

Professor  Jacoby's  treatment  of  the  subject 
is  distinctly  out  of  the  ordinary,  and  it  is 
this  originality  of  method  and  style  which  may 
well  furnish  the  raison  d*  etre  for  this  addition 
to  our  astronomical  literature.  The  first  chap- 
ter is  in  the  form  of  a  general  survey  of  the 
universe,  a  prelude  to  the  detailed  descriptions 
which  follow.  In  the  third  chapter  methods 
are  given  for  finding  the  planets  and  stars. 
This  chapter,  however  interesting  for  other 
reasons  or  valuable  for  intellectual  training, 
does  not  impress  one  as  containing  the  simplest 
methods  for  gaining  familiarity  with  the  stars 
and  planets.  Monthly  maps  are  now  pub- 
lished giving  the  appearance  and  positions  of 
planets  and  comets  as  well  as  the  stars,  and  it 
is  doubtful  if  any  verbal  description,  tables  and 
small  diagrams  can  compare  in  efficiency  with 
such  maps  in  assisting  an  ordinary  reader  to 
the  identification  of  celestial  objects.  The 
author,  however,  would  doubtless  encourage 
the  use  of  such  maps  in  connection  with  the 
reading  of  the  book.  Chapter  V.  gives  a  brief 
but  admirable  discussion  of  the  sun  dial  with 
a  description  of  the  manner  in  which  one  may 
be  constructed  by  the  reader.  The  earth  and 
its  relationships  are  handled  in  an  original  and 
interesting  way.  Under  "Moonshine"  the 
author  presents  the  leading  facts  about  our 
satellite,  giving  the  usual  proof  of  the  absence 
of  an  atmosphere  and  the  probable  cause  of  its 
disappearance.     No  reference  is  made  to  the 
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conclusions  of  Professor  W.  H.  Pickering,  and 
others,  regarding  a  slight  atmosphere  and  vari- 
ous changes  of  the  lunar  surface.  The  author 
evidently  has  little  confidence  in  these  ohser^ 
vations,  since  they,  if  trustworthy,  would  he 
of  exceptional  interest  to  the  "ordinary 
reader."  The  different  memhers  of  the  solar 
system  are  taken  up  in  order  and  hriefly  hut 
clearly  described.  Probably  no  other  astron- 
omical subject  is  of  such  popular  interest  as 
the  question  of  the  presence  of  intelligent  life 
on  Mars.  The  author  states:  "We  conclude 
that  neither  by  visual  nor  by  photographic 
evidence  has  the  existence  of  an  artificial  net- 
work of  markings  been  proven,  or  even  ren- 
dered highly  probable.  Therefore  the  time  has 
not  yet  come  when  we  shall  have  to  inquire 
whether  geometric  lines  indicate  the  presence 
of  intelligent  inhabitants:  that  time  will  ar- 
rive if  the  lines  themselves  are  ever  shown  to 
possess  a  real  or  even  a  highly  probable  exist- 
ence." This  view  is  doubtless  shared  by  the 
great  majority  of  astronomers  at  the  present 
time. 

Throughout  the  book  Professor  Jacoby  calls 
attention  to  the  familiar  celestial  phenomena 
of  life,  such  as  the  rising  of  the  sun  and  moon 
and  their  summer  and  winter  paths.  In  call- 
ing attention  to  such  facts  and  explaining 
them  in  a  popular  manner  he  has  done  a  real 
service  to  the  readers  of  his  book.  Even 
among  educated  people  few  can  answer 
promptly  the  question,  "  Where  does  the  moon 
rise?",  and  its  changing  path  during  the 
month  and  year  is  either  not  noticed  or  re- 
garded as  a  mystery. 

The  volume  is  attractive  in  form,  appears  to 
be  free  from  errors,  and  is  admirably,  if  not 
profusely,  illustrated.  Many  lines  of  recent 
astronomical  advance  have  been  lightly  re- 
ferred to,  if  at  all,  but  this  is  inevitable  in  a 
I>opular  treatise  of  such  wide  scope.  The  para- 
mount importance  of  photography  in  research 
at  the  present  time  might  well  have  been 
emphasized  somewhat  more  strongly.  On  the 
whole,  the  book  is  exceptionally  well  written, 
and  as  a  popular  exposition  of  the  whole  field 
of  astronomy  is  unexcelled. 

S.  I.  Bailet 


Elliot's  review  of  the  primates 

For  many  years  the  Primates  have  been  in 
need  of  systematic  revision.  The  last  general 
work  on  the  order,  Forbes's  "  Handbook,"  was 
published  in  1894.  Study  of  the  group  since 
then,  particularly  in  Berlin,  London  and  Wash- 
ington, has  resulted  in  a  great  increase  in  the 
number  of  recognized  forms  and  in  the  modi- 
fication of  previously  accepted  views  regarding 
many  of  those  earlier  known.  In  no  one  of  the 
chief  centers  of  activity  is  the  material  exten- 
sive enough  to  form  the  basis  of  a  general 
review  of  the  order,  and  in  no  two  has  a 
common  standard  of  work  existed.  The  result- 
ing confusion  was  such  that  the  understanding 
of  relationships  and  the  identifying  of  speci- 
mens had  become  in  the  larger  genera  im- 
possible. To  remedy  these  conditions  and  to 
establish  a  foundation  for  new  work  are  the 
main  objects  of  Dr.  D.  G.  Elliot's  "  Review  of 
the  Primates."^  This  book  is  one  of  the  most 
elaborate  monographs  ever  devoted  to  a  single 
order  of  mammals.  By  its  publishing  the  out- 
look on  the  primates  has  been  altered  in  a 
way  that  can  be  appreciated  by  those  only  who 
have  for  some  time  been  actively  occupied  in 
the  study  of  monkeys.  In  its  1,351  quarto 
pages  may  be  found  a  complete  review  of  the 
work  done  in  the  past  by  the  author  himself, 
his  contemporaries  and  predecessors.  It  con- 
tains descriptions  of  all  the  known  species 
drawn  up  by  one  person  from  direct  examina- 
tion of  the  sx)ecimens  in  all  the  principal  mu- 
seums of  the  world.  Finally  the  series  of 
photographs  reproduced  in  111  of  the  plates  is 
so  well  selected  and  so  fine  in  quality  that  it 
might  be  said  almost  to  exceed  in  general  use- 
fulness the  specimens  hitherto  existing  in  any 
one  museum. 

The  inception  and  plan  of  the  work  are  thus 
described  by  the  author  (Preface,  pp.  iii-ix) : 

i"A  Beview  of  the  Primates,"  by  Daniel 
Giraud  Elliot,  D.Sc,  F.B.S.E.,  etc.  Monographs  of 
the  American  Museum  of  Natural  History,  Vols. 
1-3.  Three  volumes,  quarto,  with  169  plates  (28 
colored).  New  York,  published  by  the  American 
Museum  of  Natural  History  (1912),  June,  1913. 
Price,  $30. 
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^  This  Eeview  of  the  Primates  is  the  result 
of  a  casual  suggestion  of  my  friend  Frank  M. 
Chapman,  Esq.,  that  I  should  'write  a  hook 
on  monkeys.'    The  magnitude  of  the  task — to 
compel  all  the  deserihed  forms  of  the  Primates 
to  present  themselves  in  their  representatives 
for  critical  examination  and  comparison — was 
thoroughly  appreciated,  and  also  it  was  equally 
weD   understood  that  no   institution   in  the 
world  contained  a  collection  of  these  animals 
sufficiently  large  to  permit  a  work  like  the 
present  to  he  completed  hy  its  aid  alone.  .  .  . 
Twice  were  the  museums  of  England  and  the 
Continent  visited,  .  .  .  and  during  a  journey 
around  the  world,  the  museums  and  gardens 
of  the  Far  East  were  also  visited  and  their 
collections  carefully  studied.    The  author  has 
seen  and  taken  a  description  of  nearly  all  the 
types  of  the  primates  extant  in  the  world  to- 
day, and  there  is  not  a  collection  of  these  ani- 
mals of  any  imi>ortanoe  existing  at  the  present 
time  with  which  he  is  not  familiar.    The  re- 
sults of  five  years'  continuous  study  are  there- 
fore embodied  in  this  work.  ...  In  the  recog- 
nition of  apparently  distinct  forms,  subspecies 
in  only  comparatively  few  cases  have  been 
accepted,  because  intermediates  between  what 
are  recorded  as  species  have  rarely  been  found 
in  this  order,  and  neither  of  two  forms,  no 
matter  how  closely  they  are  evidently  related 
can  properly  be  deemed  a  subspecies,  no  inter- 
mediates   having    been    observed.      Also    the 
author  has  not  seen  his  way  to  establish  a  sub- 
species between  the  dweller  of  an  island  and 
one  of  the  mainland,  because,  no  communica- 
tion being  possible,  the  api>earance  of  inter- 
mediates would  seem  most  improbable.  ...  In 
the  present  work  there  are  altogether  fifty-five 
complete   monographs.  .  .  .  Each  member   of 
the  order  has  been  treated  after  the  following 
method.    First  a  general  review  is  held  of  the 
genus  accepted,  the  type  fixed  and  description 
given;  then  remarks  are  made  on  the  appear- 
ance and  general  habits  of  the  species  the  genus 
contaros,  followed  by  a  review  of  the  literature 
and  the  geographical  distribution,  and  a  key  by 
means  of  which  it  is  possible  that  all  the  spe- 
cies of  that  particular  genus  may  be  recog- 
nized.   Then  each  species  is  taken  up  in  regu- 


lar sequence,  its  synonymy  given  and  the  type 
locality  and  geographical  distribution  recorded; 
the  present  location  of  the  type,  if  existing,  is 
then  told,  after  which  the  peculiar  characters 
of  the  species,  if  it  possesses  any,  are  given, 
followed  by  such  remarks  as  may  be  necessary 
ux>on  the  relationship  the  s];)ecies  under  review 
may  have  with  some  other  in  the  genus;  then 
a  full  description  and  measurements  of  the 
type  if  possible,  concluding  with  an  account 
of  the  habits  so  far  as  they  may  be  unques- 
tionably known.  .  .  .  The  author  can  not  re- 
frain from  calling  attention  to  the  illustrations 
produced  by  the  methods  and  greatly  improved 
instruments  invented  by  the  special  photog- 
rapher of  the  American  Museum,  Mr.  Abram 
E.  Anderson,  which  for  clearness  and  perfec- 
tion of  detail,  have  possibly  not  been  hereto- 
fore equalled.  Mr.  Anderson  was  sent  to  Lon- 
don expressly  to  photograph  the  crania  in  the 
British  Museum.  .  .  .  The  colored  illustrations 
have  been  selected  from  those  published  in  the 
Proceedings  of  the  Zoological  Society  of  Lon- 
don. .  .  .  Those  of  the  different  species  from 
life  were  taken  by  Mr.  Lewis  Medland,  F.Z.S., 
of  London,  and  certain  excellent  figures  taken 
by  Mr.  E.  L.  Sanborn  from  animals  living  in 
the  menagerie  of  the  New  York  Zoological 
Society.  .  .  .  All  the  species  and  races  known 
to  the  author  that  have  been  described  prior  to 
June  1,  1912,  are  included  in  the  three  vol- 
umes. After  the  date  mentioned,  the  advanced 
state  of  the  press  work  did  not  permit  of  any 
additions,  except  in  an  appendix  to  the  third 
volume." 

Following  the  preface  is  an  introduction  of 
94  pages,  a  bibliography  of  6  pages,  a  table  of 
contents,  lists  of  illustrations,  list  of  genera 
and  species  in  volume  1,  and  an  ''errata" 
calling  attention  to  the  single  mistake  which 
the  author  thought  necessary  to  correct.  The 
introduction  deals  with  the  general  subjects  of 
classification,  variation  and  geographic  distri- 
bution. There  is  also  a  list  of  the  generic 
names  that  have  been  proposed  for  members  of 
the  order,  and  a  complete  synopsis  of  the  ar- 
rangement adopted:  2  suborders,  8  families,' 

2  Although  the  family  EylobatidcB  is  very  prop- 
erly used  to  distiuguiah  the  gibbons  from  the  true 
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55  genera,'  and  588  species  and  subspecies. 
Except  for  the  general  accounts  in  the  intro- 
duction there  are  no  definitions  of  families 
and  higher  groups.  There  are  no  keys  to  the 
genera,  while  those  provided  for  the  species 
are  not  dichotomous.*  The  account  of  each 
species  is  arranged  under  the  following  heads : 
synonymy,  type  locality,  geographic  distribu- 
tion, general  characters,  color,  and  measure- 
ments, to  which  is  usually  added  a  discussion 
of  characters  and  some  account  of  habits. 
Cranial  and  dental  peculiarities  are  either 
ignored  or  superficially  treated;  a  lack  which 
is  partly  compensated  for  by  the  abundance 
and  excellence  of  the  illustrations. 

The  nomenclature  of  the  Review  is  uncom- 
promisingly founded  on  the  law  of  priority.* 
The  author's  cheerful  acceptance  of  the  results, 

anthropoids,  the  number  of  such  groups  recog- 
nized is  still  too  small.  This  is  particularly  true 
of  the  American  monkeys,  all  of  which,  in  spite  of 
their  great  diversity  of  structure,  are,  as  usual, 
crowded  into  two  families. 

3  The  following  generic  and  subgeneric  names 
are  here  published  for  the  first  time:  Rhinostigma 
(I.,  xl.),  type  Cercopithecus  hamlyni  Pocock; 
Allochrocebus  (L,  xl.)  type  Cercopithecus  rhoesti 
Sclater;  Neocebus  (I.,  xl.),  type  Simia  cephus 
Linnaeus;  Insignicehus  (I.,  xl.),  type  Cercopith- 
ecus albigularis  Sykes;  Neopithecus  (I.,  Ix.), 
accidental  renaming  of  Neocebus;  Altililemur 
(I.,  Ill),  type  Cheirogaleus  medius  Geoffroy; 
Brachyteleus  (II.,  49),  substitute  for  Brachyteles 
Spix;  Neocebus  (II.,  224),  included  species: 
Tithecu8  resimus,  P.  validus,  P.  alacer,  P.  hart- 
moni  and  P.  fuscus  (not  Neocebus  Elliot,  I.,  xl.) ; 
Melanocebus  (II.,  296),  included  species:  Lasio- 
pyga  leucampyx,  L.  pluto,  L,  nigrigenis,  L.  bou- 
iourlini,  L.  opisthosticta,  L.  aurora,  L.  stuhlmannij 
L.  neumanni,  L,  doggetii,  L.  princeps,  L.  car- 
ruthersi,  L.  niciiians,  L,  n.  la^laieif  L,  siicticeps 
and  L.  martini;  Pseudogorilla  (IIL,  224),  type  a 
young  male  Gorilla  gorilla  supposed  to  represent 
the  G,  mayema  of  Alix  and  Bouvier. 

^  There  are  17  alternatives  beginning  with  the 
words  "General  color"  in  the  key  to  the  species 
of  Pygathrix  (III.,  30-32)  and  24  beginning  with 
the  word  ** Hands"  in  that  to  the  species  of 
Pithecus  (II.,  189-190).  Such  tabulations  of  char- 
acters  can  not  strictly  be  regarded  as  keys. 

B  Except  as  regards  the  formation  of  names. 
Here  the  International  code  is  abandoned  and  per- 


however  inconvenient  they  may  temporarily 
appear,  should  do  much  to  counteract  the 
present  tendency  to  seek  relief  in  exceptions 
to  the  uniform  application  of  this  rule.  Dis- 
cussing the  name  Simia,  recently  shown  to 
apply  to  the  Barbary  ape  instead  of  to  the 
orang  or  chimpanzee,  Doctor  Elliot  says: 

"  This  procedure  may  be  regretted  by  mam- 
malogists  generally,  for  Simia  has  always  been 
connected  with  some  group  of  the  great  apes, 
but  the  reasons  advanced  for  doing  this  were 
faulty,  and  an  error  was  committed,  and  no 
matter  how  familiar  this  act  may  have  become 
to  authors  and  others  generally,  yet  it  was 
still  an  error,  and  therefore  something  neces- 
sary to  change  and  correct.  No  error  can 
ever  become  truth  simply  by  toleration  and 
should  never  be  continued  when  discovered 
for  any  reason,  and  particularly  not  for  the 
totally  insufficient  one  that  the  change  would 
inconvenience  the  memories  of  certain  writers." 

The  same  uncompromising  attitude  is  as- 
sumed with  regard  to  every  question  discussed 
in  the  Review :  "  The  conclusions  given,  no 
matter  how  they  may  disagree  at  times  with 
the  opinions  expressed  by  other  laborers  in  the 
same  field,  have  in  every  case  been  reached 
only  after  careful  and  patient  investigation." 
This  strongly  personal  character  of  the  work 
is  manifest  on  every  page.  While  it  gives  the 
text  its  chief  value  it,  in  connection  with  the 
peculiar  circumstances  under  which  the  manu- 
script was  prepared,  accounts  also  for  the 
main  defects.  These  are  the  lack  of  proper 
correlation  between  notes  made  at  widely 
different  times  and  places,®  and  the  generally 

sonal  taste  is  freely  indulged,  not  always  with 
happy  results  from  the  point  of  view  of  the  purist. 
For  instance,  the  generic  name  Ateles,  evidently 
intended  by  Geoffroy  as  a  transliteration  of  the 
Greek  adjective  dreXi^t,  is  changed  to  Ateleus  (II., 
21)  with  the  following  comment:  '*  XrtKriv  (sic  a 
priv.  and  r€\i>a  (sic),  toa  (sic)  a  neuter  noun, 
which  with  the  a  priv.  would  be,  when  Latinized, 
AtelevA.*^ 

«  At  least  it  is  difficult  otherwise  to  explain  the 
frequently-recurring  discrepancies  such  as:  the 
statement  on  one  page  that  an  animal  is  clove 
brown  and  on  the  next  that  it  is  jet  black  (III., 
109,  110);  **upperpart8  bistre  *'  and  ^'upperparts 
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superlScal  quality  of  the  descriptions  and  tech- 
nical discussions.  Nowhere  does  the  author 
.^ive  evidence  of  felicity  in  the  treatment  of 
thoee  characters  of  fundamental  importance 
-derived  from  skulls  and  teethJ  The  vital  part 
■of  a  monograph  of  the  order  therefore  remains 
unwritten.  To  an  experienced  systematist  the 
results  of  such  tendencies  can  not  fail  to  bring 
annoyance  and  disappointment,  while  to  a 
heginner,  or  to  a  person  who  has  no  access  to 
large  collections  of  primates,  they  must  render 
the  book  often  confusing  and  misleading.  The 
frequent  inaccuracy  of  statement  by  which  the 
text  is  marred*  will  be  a  further  source  of 

blaek  or  nearly  so''  in  two  paragraphs  of  a  de- 
scription based  on  a  single  specimen  (II.,  200) ; 
"no  skull"  as  part  of  a  color  description  (HI., 
70) ;  the  application  of  the  same  new  subgeneric 
name  to  two  different  groups  (11.,  224,  319);  the 
application  of  two  new  names  to  one  group  (I.,  zl., 
1z.,  and  II.,  319) ;  the  listing  of  the  name  Pavi- 
anus  under  Lemuroidea  (I.,  xxviii.),  and  again 
under  Anthropoidea  (I.,  zxzii.). 

'^  The  striking  peculiarities  of  the  skulls  and 
tooth  cusps  in  the  lemurs  are  barely  mentioned; 
the  equally  interesting  molars  of  the  American 
monkejs  receive  no  more  attention  (the  remark- 
ably primitive  structure  shown  by  those  of  Alouaiia 
is  not  even  alluded  to) ;  the  molars  of  the  three 
genera,  Pongo,  QorilUi  and  Pan,  the  cusps  of 
which  furnish  unmistakable  generic  characters,  are 
described  in  practically  identical  terms;  the  skull 
•of  an  ordinary  immature  male  gorilla  (the  age 
clearly  indicated  by  the  open  sutures  shown  in  the 
photographs)  is  made  the  type  of  a  new  genus 
* ' PseudogorUla"  (III.,  224),  supposed  to  be  inter- 
mediate between  Gorilla  and  Pan,  Cranial  char- 
acters are  described  for  none  of  the  8  subgenera 
and  for  only  3  of  the  84  species  and  subspecies  of 
the  genus  Lasiopyga,  though  in  the  preliminary 
discussion  of  the  monkeys  of  this  group  the  re- 
mark is  made  that:  ''Cranial  characters  .  .  .  are 
of  supreme  importance  in  the  discrimination  of 
species  ..."  and  also  that  they  furnish  ''one  of 
the  most  important  methods  of  determining  spo- 
res"  (II.,  290). 

*The  following  examples  have  been  found  dur- 
ing actual  use  of  the  book,  and  without  search  for 
•errors  as  such:  Targius  philippinensis  for  T. 
phSippentis  (I.,  9,  10,  12,  13) ;  Nyeticebus  mena- 
•geneig  Lydekker,  Zool,  Eec,  etc.,  for  Lemur  mena- 
igensis  Lydekker,  etc.   (L,  32) ;   I.  (Geoffrey,  Cat. 


difficulty  to  every  one  who  attempts  to  use  the 
Review  in  any  serious  work. 

In  these  initial  numbers  of  its  series  of 
'' Monographs "  the  American  Museum  of 
Natural  History  has  established  a  high  stand- 
ard of  excellence  in  book-making.  Good  paper, 
clear  type  and  unsurpassed  half-tone  plates  are 
its  main  characteristics.  Consistent  italiciza- 
tion  of  generic  and  specific  names  would  have 
made  the  text  more  easy  to  use,  one  series  of 
numbers  instead  of  four  would  have  made  the 
plates  less  perplexing  to  cite,  while  "edit- 
ing" might  have  been  expected  to  eliminate 
an  allusion  to  the  opossum  as  a  member  of 
the  order  Camivora  (I.,  xxi.),  together  with 
such  solecisms  as  "  cratarrhine  and  platar- 
rhine"  (I.,  xxi.),  and  the  almost  uniform 
incorrectness  in  the  printing  of  Greek. 

Gerrit  S.  Miller 


NOTES  ON  METEOBOLOGY  AND  CLIMATOL^ 

OGY 

DYNAMIC   PRESSURE   UNITS 

Beginning  Januairy  1,  1914,  the  Blue  Hill 
Meteorological  Observatory  will  use  dynamic 
units  of   pressure  instead  of  millimeters  of 

Primates,  p.  51,"  cited  as  authority  for  alteration 
of  Brachjfteles  to  Brachyteleus  (II.,  49)  though  the 
change  is  not  mentioned  by  Geoffrey.  (It  is  appar- 
ently published  for  the  first  time  by  Elliot) ;  Cyno- 
pithecua  niger  Desm.,  Mamm.,  etc.,  for  Cynoceph- 
alus  niger  Desm.,  Mamm.,  etc.,  (II.,  162) ; 
CercopUhecus  mona  Hollister  for  Lasiopyga  mona 
HoUister  (II.,  350) ;  description  of  color  of 
Pygathrix  melanolopha  beginning:  ''Long  black 
hairs  along  the  forehead,  golden  cream  yel- 
low" (Ill.y  33);  original  reference  to  the 
name  Presbytes  haiuanus  given  as  '^Preshy- 
tis  batuanus  (I)  ...  p.  470"  (III.,  44)  when  it 
was  actually  published  on  p.  65  and  with  the  mas- 
culine form  of  the  generic  name;  Pygathrix 
femordlis  (III.,  45),  Horsfield  cited  as  authority, 
though  first  description  was  published  by  Martin, 
type  locality  said  to  be  ' '  Tenasserim,  Bankasun, 
(Thomas)"  though  Thomas  merely  recorded  a 
specimen  from  Bankasun  as  ''precisely  similar" 
to  the  type;  Pygathrix  obscura  (III.,  52),  Eeid 
cited  as  authority  though  he  is  said  to  have  pub- 
lished no  description;  Callithrix  goeldi  Thomas 
.  .  .  p.  100  for  Midas  goeldii  ...  p.  189  (III., 
261  and  I.,  224^  not  324  as  cited  on  III.,  261). 
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mercury  for  barometer  readings  (760  mm.= 
29.92  in.  =  1,018,303  dynes  =  1,013.3  milli- 
bars). Also  temperatures  will  be  expressed  in 
absolute  centigrade  degrees  (273'' A.  =  82'' F.). 
Until  January  1,  1915,  the  old  units  will  be 
retained  for  comparison  with  the  new.  Pro- 
fessor Alexander  McAdie,  director  of  the  ob- 
servatory will  be  glad  to  help  any  one  wishing 
to  adopt  this  new  pressure  scale.  These 
changes  were  first  proposed  for  adoption  in 
the  United  States  by  him  in  1908. 

In  the  report  for  the  year  ending  March  31, 
1913,  the  Meteorological  Conmiittee  of  Eng- 
land announces  that  the  centibar  or  millibar 
will  be  used  instead  of  the  inch  as  far  as  pos- 
sible for  all  barometric  measurements.  Speci- 
mens of  daily  and  weekly  weather  reports  are 
given  with  pressures  expressed  in  dynamic 
pressure  units  instead  of  inches  of  mercury, 
and  with  temperatures  in  absolute  centigrade 
degrees. 

RADUTION  AND  OLOUD  GROWTH 

In  the  October  Meteorologische  ZeiUchrift  * 
Dr.  C.  Braak,  of  Batavia,  Java,  ascribes  to 
radiation  certain  i)eculiar  phases  in  the  devel- 
opment of  cumulus  clouds.  His  description  of 
the  formation  of  these  clouds  on  a  calm  day 
may  be  stated  as  follows.  When  the  rising 
sun  has  warmed  the  earth  sufficiently  to  drive 
local  air  masses  to  the  condensation  level,  at 
first  single,  then  many  small  cumuli  appear 
which  soon  cover  the  whole  sky.  Here  and 
there  larger  heads  rise  out  of  the  rather  flat 
cloud  sheet.  Soon  after  reaching  their  maxi- 
mum height  they  disappear.  If  the  cumulus 
growth  continues  to  the  cirrus  level  (about  10 
kilometers  altitude)  the  top  flattens  out.  The 
lower  column  melts  away  and  leaves  this  grow- 
ing sheet.  When  through  energetic  upward 
movement  the  cumulus  cloud  rises  to  even 
greater  heights,  there  is  no  longer  a  maximum 
level  where  the  vertical  movement  stops;  the 
condensed  moisture  falls  out,  and  in  the  upper 

1  See  Alexander  Mc  Adie^  '  *  New  Units  in  Aerol- 
<>gjf"  Scientific  American  Supplement,  December 
6,  1913,  p.  357. 

2<<XJber  den  Einfluss  der  Strahlung  auf  die 
Wolkenbildung." 


parts  of  the  cloud  the  air  flows  toward  all  sides, 
forming  gigantic  cirrus  rays. 

Thus  there  seems  to  be  a  division  of  the 
atmosphere  into  two  parts  as  regards  cloud 
building.  This  has  a  certain  analogy  with  the 
division  of  the  atmosphere  into  troposphere 
and  stratosphere:  the  former  designates  the 
atmosphere  to  a  height  where  decrease  of  tepi- 
perature  with  altitude  ceases,  and  the  latter, 
the  isothermal  region  of  unknown  vertical  ex- 
tent above  this.  According  to  Messrs.  Gk>ld 
and  Humphreys'  this  is  a  radiation  effect  of 
the  air.  Below  the  stratosphere  radiation  ex- 
ceeds absorption  and  convection  balances  the 
loss  of  heat;  while  in  the  stratosphere  absorp- 
tion exceeds  radiation  so  the  temperature  rises 
over  that  of  convective  equilibrium.  If  one 
considers  the  disappearance  of  the  lower  part 
of  the  cumulus  cloud  to  be  the  result  of  cooling 
and  the  continuance  and  energy  of  the  upper 
part  as  the  result  of  warming,  the  analogy  be- 
comes nearly  complete.  Observations  in  cumu- 
lus clouds  over  Batavia  within  the  lower  few 
kilometers  show  that  the  clouds  are  colder 
than  the  surrounding  air  at  the  same  level. 
Badiation  may  thus  have  greater  importance 
in  cloud  processes  than  is  commonly  assigned 
to  it. 

BZOESSIVE  PRECIPITATION 

Some  recent  heavy  rains  have  brought  out 
the  following  records  of  excessive  rainfall  for 
short  periods. 


Period 

Amoant 

24  hours 
24  hours 

1,168  mm.4 
544  mm. 

18^  hours 
Shoura 
80  minutes 
30  minutes 
20  minutes 

523  mm. 
406  mm.« 
292  mm.« 
235mm.« 
205  mm.« 

14  minutes 

100  mm. 

5  minutes 

38  mm. 

30  seconds 

4  mm. 

Place 


Bagnio,  P.  I. 
Alexandria, 

La. 
Montell,  Tex. 
Concord,  Pa. 
Campo,  Cal. 
Guinea,  Va. 
Curtea-de-Ai> 

ges,     Rou- 

mania 
Galveston, 

Tex. 
FortMcPher- 

son,  Neb. 
Valdivia, 

Chile 


Dite 


July  14-15, 1911 
June  15-16, 1886 

June  28-29, 1913 
August  5,  1843 
August  12,  1891 
August  24.  1906 
July  7,  1889 


June  4,  1871 
May  27,  1868 
June  11,  1912 


«8ee   Dr.    W.    J.    Humphreys,   Jour,    Franklin 
Inst.,  March,  1913,  pp.  216-222. 
*  Probably  world's  records. 
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SOME   RECENT   PUBLIOATIONS 

Dr.  Nils  Ekholm  in  a  recent  work'  makes 
use  of  iaallobaric  charts  (charts  of  equal 
changes  of  pressure)  in  addition  to  the  usual 
isobaric  charts.  His  study  of  the  former 
indicates  that  pressure  changes  are  of  primary 
importance,  while  cyclonic  and  anticyclonic 
phenomena  are  secondary. 

A  thorough  study  of  the  thunderstorm  ob- 
servations in  Germany  for  1910  has  recently 
appeared.®  The  thunderstorm  observations  of 
1>570  stations  are  printed  in  extenso  and  sum- 
marized in  a  number  of  tables.  The  mean 
velocity  for  979  thunderstorms  was  38  kilo- 
meters per  hour;  the  extreme  velocities  were 
9  and  95  kilometers  per  hour.  Twenty  per  cent, 
of  the  thunderstorms  came  in  May,  forty  per 
cent,  in  June  and  twenty  per  cent,  in  July. 
There  is  a  fipecial  article  on  the  destructive 
thunderstorm  of  May  11,  1910. 

The  British  Bainf all  Association  under  the 
direction  of  Dr.  H.  B.  Mill  deserves  credit  for 
its  large  52d  volume  "  British  Bainf  all,  1912." 
Part  1  contains  three  special  articles  on  '^  The 
Great  Bainstorm  of  August  25-26,  1912"; 
''The  Wettest  Summer  in  England  and 
Wales,"  and  ''The  Seathwaite-pattem  Bain- 
gauge."  Part  2  is  an  extensive  treatment  of 
the  British  rainfall  data  of  1912.  Part  3  is  a 
general  table  of  the  rainfall  observed  at  5,272 
stations. 

The  report  of  the  Franco-Swedish  sounding- 
balloon  expedition  in  Lapland  1907,  1908  and 
1909  has  been  published  recently.  As  in  middle 
latitudes,  the  base  of  the  stratosphere  was  en- 
countered at  a  mean  elevation  of  twelve  kilo- 
meters with  temperatures  of  —  60®  to  —  60**  C. 
These  temperatures  are  higher  than  those  at 
tbe  base  of  the  stratosphere  in  equatorial 
regions  where  records  of  — 80**  C.  are  not 
uncommon.'' 

B'^Das  Wetter  anf  der  Nordsee  wahrend  der 
ente  HUfte  von  Juni  1911/'  Copenhagne,  1918. 

•Th.  Arendt,  ^'Ergebnisse  der  Oewitter-Beo- 
badxtongea  im  Jahre  1910,''  Veroff.  d.  Kon. 
Preius.  Met.  Inst.,  No.  266. 

7  See  Scientific  American,  December  6,  1913,  p. 
432. 


The  pumping  action  (suction)  of  the  wind 
particularly  in  mountain  stations  offers  a 
serious  obstacle  to  accurate  barometer  read- 
ings.    Mr.    G.   V.    Eisner   in   a   monograph, 

•a 

"IJber  den  Einfluss  des  Windes  auf  den 
Barometerstand  an  Hohenstationen,"*  dis- 
cusses this  at  length.  As  yet  no  way  has  been 
found  to  eliminate  this  wind  effect. 

NOTES 

In  recognition  of  the  fact  that  the  Blue  Hill 
Meteorological  Observatory  is  now  part  of  the 
Division  of  Geology  of  Harvard  University, 
the  members  of  that  Division  visited  the  Ob- 
servatory November  8.  Professor  Alexander 
McAdie,  the  new  Director,  gave  an  address  on 
"  Modem  Methods  of  Frost-fighting." 

The  Smithsonian  Institution  is  to  reopen 
the  Langley  Aerodynamical  Laboratory,  which 
was  closed  a  few  years  ago.  The  first  serious 
contribution  from  the  scientific  side  of  aero- 
nautics is  to  be  found  in  the  work  of  Langley. 
His  original  purpose  was  not  to  construct  a 
fiying  machine,  but  to  determine  the  laws 
governing  flight.  Two  wind  tunnels  are  to  be 
made  for  tests  on  models.  In  addition 
to  these  experiments,  an  aircraft  field-labora- 
tory is  proposed  for  measurements  of  stress, 
moments  of  inertia,  etc.,  and  for  the  adjust- 
ment and  repair  of  several  full-scale  land  and 
water  aeroplanes. 

The  part  which  high  humidity  plays  in  pro- 
ducing heat  stroke  was  well  illustrated  in 
Vienna  on  August  20, 1918.  With  the  relative 
humidity  around  eighty  per  cent,  and  tempera- 
tures between  20**  and  23®  0.,  several  suffered 
from  heat  prostration. 

The  council  of  the  Boyal  Meteorological 
Society  has  awarded  the  Symons  Gold  Medal 
to  Mr.  W.  H.  Dines,  F.B.S.,  in  recognition  of 
the  valuable  work  he  has  done  in  connection 
with  meteorological  science.  The  medal  will 
be  presented  at  the  annual  meeting  of  the 
society  on  January  21,  1914. 

We  learn  from  Nature  (London)  that  in 
November  the  British  Meteorological  Service 
8  Verof.  d.  Kan,  Preuss.  Met.  Inst.,  No.  257. 
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began  to  issue  comprehensive  meteorological 
charts  of  the  north  Atlantic,  somewhat  simi- 
lar to  those  discontinued  by  the  United  States 
Weather  Bureau  in  Aug^ust. 

Dr.  Julius  Von  Hann's  first  section  of  the 
third  edition  of  his  '^Lehrbuch  der  Meteoro- 
logie  "  is  now  for  sale  by  the  publisher,  C.  H. 
Tauchnitz,  of  Leipzig,  at  8.60  Marks. 

Charles  F.  Brooks 
Harvard  University 


SPECIAL  ASTICLE8 


MUTATION   m    TOBACOO 

Although  recent  work  by  Heribert  Nilsson^ 
and  Davis*  shows  that  the  sudden  changes 
which  were  observed  in  (Enothera  Lamarchiana 
can  be  logically  and  simply  explained  by  as- 
suming a  heterozygous  parent,  one  should  not 
conclude  that  this  seriously  weakens  the  gen- 
eral theory  of  the  origin  of  new  types  by 
mutation.  Even  if  the  indirect  evidence  com- 
piled by  De  Vries  were  also  to  be  rejected, 
there  remain  a  considerable  number  of  muta- 
tions that  have  arisen  in  homozygous  material 
of  known  ancestry.  The  truth  of  this  state- 
ment is  apparent  if  it  is  recalled  that  such  a 
careful  investigator  as  Morgan  has  witnessed 
the  origin  of  over  160  such  changes  in  Dro- 
aophila.  Controlled  botanical  evidence  is  not 
as  voluminous,  though  plant  geneticists  have 
all  observed  phenomena  that  seem  best  inter- 
preted in  this  manner.  For  this  reason  we 
hope  it  is  not  out  of  place  to  describe  the 
origin  of  a  variation  that  appeared  in  1912  in 
a  field  of  Connecticut  shade-grown  tobacco, 
which  seems  likely  to  be  of  very  great  com- 
mercial value. 

The  variety  of  tobacco  grown  under  cheese- 
cloth cover  in  the  Connecticut  valley  is  called 
Cuban.  It  was  first  grown  in  this  country  in 
1904  from  seed  which  was  brought  from  Cuba 
the  previous  year  by  Mr.  William  Hazelwood, 
of  New  York  City.  The  crop  of  1904  was 
very  variable,  but  Hasslebring*  has  shown  that 

iZeUsohfift  fiir  induktwe  Ahstammungs-  und 
Vererhung$lehre,  Band  8,  Heft  1  u.  2,  1912. 
•  Amer.  Nat,,  Vol.  46,  1912. 
s  The  Botanical  Oaeetie,  Vol.  53,  1912. 


this  type  of  variability  is  due  largely  to  the 
poor  method  of  saving  seed  in  Cuba.  It  is  the 
result  of  a  mixture  of  seed  from  various  types 
of  plants,  for  crossing  seldom  occurs  naturally. 

Individual  plants  were  selected  from  the 
1904  plot  which  was  grown  from  Cuban  seed, 
and  self-fertilized  seed  produced  by  covering^ 
the  seed  head  with  a  Manila  paper  bag.  These- 
individual  selections  were  grown  in  row  tests 
in  1905  and  for  succeeding  years  until  1909. 
The  individual  rows  grown  from  self -fertilized 
plants  presented  a  uniform  appearance.  Of 
the  earlier  tyi)es  all  proved  of  little  commer- 
cial value  except  strain  13.  One  line  known  aa 
13-29  proved  superior  to  all  others  in  the- 
value  of  the  cured  leaves.  A  considerable 
number  of  self-fertilized  seed  plants  were 
saved  from  this  line  in  1908  and  were  used 
for  commercial  planting  in  1910  at  the  Wind* 
sor  Tobacco  Growers'  Corporation  in  Bloom- 
field,  giving  a  crop  of  uniform  appearance,  in 
which  no  variations  of  importance  were  noted. 
A  large  quantity  of  seed  was  saved  from  this 
crop,  although  individual  plants  were  not 
selfed,  as  it  seemed  very  improbable  that  cross- 
ing would  take  place  under  the  cheese-cloth 
cover,  and  even  if  some  crossing  took  place,  it 
was  assumed  that  it  would  be  between  homo- 
zygous individuals.  The  Cuban  variety  was. 
thus  selfed  for  five  generations,  and  in  all 
probability  for  a  sixth  generation,  and  crave 
every  evidence  that  it  was  of  a  homozygous^ 
nature. 

In  1912  about  one  hundred  acres,  or  over  m 
million  plants,  were  grown  from  the  seed  of 
the  1910  crop  at  the  Windsor  Tobacco  Grow- 
ers' Corporation.  The  general  appearance  of 
the  crop  this  year  was  very  uniform,  but  whea 
clearing  the  field  in  the  fall,  one  of  the  work- 
men was  very  much  surprised  to  discover  that 
one  of  the  plants  he  had  just  cut  down  waa 
very  much  taller  than  the  others,  and  bore  a 
large  number  of  unpicked  leaves.  This  plant 
was  brought  to  the  attention  of  the  plantation 
manager,  Mr.  J.  B.  Stewart,  who  recognized 
the  possibilities  of  such  a  plant.  After  syste- 
matic search  two  more  such  plants  were  dis- 
covered. These  plants  were  carefully  taken 
up  and  carried  to  the  Connecticut  Experiment 
Station  greenhouse  in  New  Haven.     One  of 
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the  plants  survived,  and  bore  72  leaves,  blos- 
soming about  January  1.  Considerable  seed 
was  saved  from  both  the  terminal  and  lateral 
infloresoence  of  this  plant. 

In  1913  about  5,000  plants  were  grown  from 
this  seed.  These  plants  were  true  to  the  new 
type  in  aU  external  characters,  and  difFered 
from  the  normal  Cuban  in  having  a  some- 
what lighter  green  shade  to  the  leaves,  in  an 
absence  of  basal  suckers  (lateral  branches), 
and  in  a  practically  indeterminate  growth, 
whereas  the  normal  Cuban  variety  produces  a 
terminal  infloresoence  after  producing  from 
16  to  25  leaves  on  the  main  stem.  Twenty 
plants  were  brought  to  our  greenhouse  in 
"New  Haven;  all  but  eight,  however,  were  in- 
jured during  transportation.  The  eight  un- 
injured plants  commenced  to  blossom  about 
the  first  of  November,  the  range  of  leaf 
counts  per  plant  being  from  62  to  80,  with  the 
greater  number  around  70.  These  data  show 
that  this  tobacco  mutant  is  breeding  true,  and 
unless  it  behaves  in  a  different  manner  from 
other  mutants,  it  should  breed  true  in  suc- 
ceeding generations. 

The  cured  leaves  are  very  promising,  resem- 
bling the  normal  variety.  There  is  every 
reason  to  believe  that  this  new  type  will  prove 
of  commercial  value,  as  the  yield  per  acre  is 
at  least  fifty  per  cent,  greater  than  the  normal 
type.    It  has  been  named  the  Stewart  Cuban. 

The  normal  Cuban  seed  which  was  saved  in 
1910  was  again  used  for  planting  in  1913,  and 
over  200  acres,  or  two  and  one  half  million 
plants,  were  grown.  Although  search  was 
made  at  the  Windsor  Tobacco  Growers'  Cor- 
poration, which  grows  over  100  acres,  no  mu- 
tating plants  were  discovered.  Two  mutants 
were  found  at  other  plantations  where  the  1910 
Windsor  Corporation  seed  was  used,  which 
presented  the  same  habit  of  producing  a  large 
leaf  number.  Thus,  five  similar  mutants  from 
the  same  seed  haye  been  discovered,  though  it 
can  not  be  stated  that  they  did  not  all  come 
from  a  single  normal  plant.  The  frequency 
of  the  appearance  of  this  mutation  is  at  the 
rate  of  about  one  plant  in  a  million. 

This  mutation  must  have  taken  place  after 
fertilization^  i.  e.,  after  the  union  of  the  male 
snd  finale  reproductive  cells.    If  the  muta- 


tion had  taken  place  in  either  the  male  or 
female  cell  before  fertilization,  the  mutant 
would  have  been  a  first  generation  hybrid,  and 
would  have  griven  a  variable  progeny  the  fol- 
lowing season. 

Mutations  of  high  leaf  number  have  been 
observed  in  tobacco  previous  to  this  time. 
Several  years  ago  a  variant  with  a  large  leaf 
number  was  found  in  the  outdoor  Havana 
type  at  the  farm  of  Mr.  Alsop  in  Avon,  and 
in  1912  a  Havana  plant  which  bore  72  leaves 
IV as  found  at  the  Olds  Brothers'  Plantation  in 
Bloomfield.  Six  similar  mutations  were  found 
at  a  Windsor  farm,  and  one  at  another  farm 
in  Bloomfield  this  last  season.  It  is  of  inter- 
est to  know  that  these  mutations  occurred  in 
a  variety,  the  Connecticut  Havana,  which  has 
been  grown  in  Connecticut  for  a  period  of  over 
fifty  years,  and  which  is  very  uniform  in 
habit.  That  it  has  been  observed  in  different 
sections  and  by  different  growers  shows  that 
the  same  mutation  must  have  taken  place 
several  times. 

A  similar  type  bearing  a  large  leaf  number 
appeared  in  Maryland  several  years  ago,  and 
is  gro^n  commercially  under  the  name  of 
Maryland  Mammoth.  The  Maryland  type 
was,  however,  the  result  of  a  cross  between 
two  Maryland  tobacco  varieties.  The  muta- 
tions which  have  occurred  in  Connecticut  can 
hardly  be  explained  on  the  basis  of  the  results 
of  a  cross. 

H.  K.  Hates, 
E.   G.   Beinhart 

Ck)NNECTiGnT  Experiment  Station, 
New  Haven,  Conn. 

REAL    AND   APPARENT    NITRIPyiNG    POWERS 

In  making  bacteriologrical  studies  of  soils 
one  of  the  leading  factors  determined  is  the 
ability  of  the  bacteria  present  to  convert  va- 
rious forms  of  nitrogen  into  the  nitrate  con- 
dition. Comparison  of  this  ability,  as  exist- 
ing in  different  soils,  is  usually  made  under 
definite,  more  or  less  standard  conditions. 
This  factor  is  spoken  of  as  the  '^nitrifying 
power  "  or  "  nitrifying  efficiency." 

Of  recent  years  the  tendency  has  been  to 
employ  the  soil  to  be  tested,  or  a  standard 
soil,  as  the  medium  in  which  the  organisms 
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shall  work.  An  additional  supply  of  nitrogen 
is  usually  furnished,  either  in  the  form  of 
ammonium-sulphate,  or  some  highly  nitro- 
genous, easily  decomposed,  organic  suhstance, 
such  as  cottonseed  meal  or  tankage.  Where 
soil  has  been  employed  as  the  medium,  one  of 
three  methods  of  procedure  has  usually  been 
followed.  One  method  is  to  add  to  a  definite 
weight  of  soil  a  given  amount  of  nitrogen, 
incubate  and  then  determine  the  quantity  of 
nitrate  nitrogen  present.  The  amount  found, 
taking  no  account  of  the  nitrate  nitrogen 
originally  present,  is  regarded  as  indicating 
the  comparative  ability  of  different  soil  sam- 
ples to  form  nitrate  nitrogen  from  other  forms 
of  nitrogen;  in  other  words,  its  nitrifying 
power — ability — efficiency.  A  second  method 
is  to  make  a  determination  of  the  amount  of 
nitrate  nitrogen  present  in  a  corresponding 
sample  at  the  beginning  of  the  experiment; 
otherwise  proceed  as  above.  The  difference 
between  the  amount  originally  present  and  that 
found  at  the  final  analysis  is  regarded  as  the 
correct  factor.  By  a  third  method  duplicate 
samples  are  taken  and  treated  exactly  alike 
with  the  exception  that  only  one  receives  an 
additional  supply  of  nitrogen.  After  incuba- 
tion both  are  analyzed  and  the  difference  in 
the  nitrate  nitrogen  content  is  regarded  as 
the  correct  factor  for  comparison. 

Becently,  in  determining  what  Stevens  and 
Withers  have  termed  the  nitrifying  inocula- 
ting power  of  a  series  of  plots  that  are  under 
study,  it  became  necessary  to  use  a  soil  rela- 
tively high  in  nitrate  nitrogen.  Oottonseed 
meal  was  employed  as  the  source  of  nitrogen. 
In  a  large  number  of  cases,  securing  the  com- 
parative factor  by  either  of  the  last  two  men- 
tioned methods,  it  was  found  to  be  a  minus 
quantity.  That  is,  with  the  conditions 
optimum  (so  far  as  is  known)  for  nitrifica- 
tion, the  amount  of  nitrate  nitrogen  found 
after  incubating  was  much  less  than  orig- 
inally present  in  the  soil.  If  ammonium  sul- 
phate were  substituted  for  cottonseed  meal,  as 
the  source  of  nitrogen,  such  a  condition  was 
never  noted.  This  led  to  a  series  of  investiga- 
tions to  determine  the  cause  of  the  minus 
factors  that  were  secured.     There  were  evi- 


dently losses  of  large  quantities  of  nitrate 
nitrogen.  Was  this  due  to  actual  losses  of 
total  nitrogen  or  was  the  nitrate  nitrogen 
merely  transformed?  To  what  extent  does  it 
occur?  What  are  the  conditions  influencing 
the  same?  These  are  some  of  the  questions 
an  effort  is  being  made  to  answer.  Oertain 
grare  difficulties  have  thus  far  prevented  a 
complete  solution  of  the  problems  involved. 
However,  it  is  believed  that  in  the  near  fu- 
ture sufficient  data,  together  with  that  upon 
which  the  statements  herein  presented  are 
made,  will  be  secured  to  completely  settle  the 
question. 

One  very  interesting  fact  has  been  brought 
to  light.  This  is  that  at  least  two  of  the 
methods  now  employed  in  bacteriological  lab- 
oratories for  determining  the  relative  nitri- 
fying power  of  soils  may  give  us  absolutely 
no  indication  of  true  values.  The  writer  has 
abundant  evidence  to  show  that  this  is  true 
in  the  presence  of  appreciable  quantities  of 
nitrate  nitrogen  when  easily  decomposed  or- 
ganic substances  are  employed  as  the  source 
of  nitrogen.  Oft-repeated  observations  show 
that  where  from  five  to  twenty-five  mg.  of 
NO.  per  100  gr.  soil  is  present  and  cotton- 
seed meal  added,  at  the  end  of  seven  days  ab* 
solutely  no  trace  of  NO,  can  be  found.  If  ex- 
amined three  weeks  later  an  abundance  will  be 
present.  According  to  the  last  two  methods 
mentioned  above,  the  five  to  twenty-five  mg. 
NOg  would  be  subtracted  from  that  found  at 
the  final  analysis  and  the  difference  taken  as 
the  factor  indicating  the  amount  formed  dur- 
ing incubation.  In  reality,  the  amount  pres- 
ent reached  zero  at  one  time,  hence  all  found 
at  the  final  analysis  must  have  been  formed 
during  incubation,  and  represents  more 
nearly  the  correct  factor. 

In  a  series  of  experiments  desig^ned  for  the 
purpose  of  determining  how  much  NO,  would 
disappear  it  was  found  that  in  five  days  in  the 
presence  of  .95  gr.  cottonseed  meal,  as  high 
as  thirty-five  mg.  NO,  per  100  gr.  soil  had 
been  lost.  With  1.9  gr.  cottonseed  meal  the 
quantity  ran  up  to  fifty-five  mg.  With 
higher  quantities  of  cottonseed  meal  still 
larger    amounts    of    NO,    were    lost.     With 
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small  quantities  of  cottonseed  meal  the  ni- 
trate nitrogen  may  begin  to  accumulate 
again  after  ten  days'  incubation.  With 
larger  quantities  the  time  is  longer.  This 
fact  has  probably  caused  many  to  overlook 
the  first  disappearance. 
.  Just  what  becomes  of  the  nitrate  nitrogen, 
under  such  conditions,  has  not  been  deter- 
mined«  There  are  two  possibilities.  It  may 
be  liberated  in  the  elementary  form  through 
the  process  of  denitrification.  This  seems  im- 
probable since  the  soil  in  the  writer's  experi- 
ments has  never  been  much  over  an  inch  in 
depth  and  never  more  than  two  thirds  satu- 
rated,  hence  aeration  was  g^od.  Another 
possibility  is  that  it  may  be  assimilated. 
There  is  always  a  very  copious  growth  of  soil 
fungi  of  various  forms  when  cottonseed  meal 
is  appHed.  In  fact,  so  abundant  are  the 
mycelial  threads  that  they  bind  the  soil  to- 
gether in  a  mass  which  is  rather  difficult  to 
diaintegrate  by  the  ordinary  shaking  method. 
It  is  highly  probable  that  at  least  a  portion 
of  the  nitrate  nitrogen  is  assimilated  by  this 
growth.  It  would  seem  that  it  would  be  very 
easy  to  determine  the  above  question,  but  the 
volatilization  of  ammonia  where  large 
amounts  are  being  formed,  as  is  always  the 
ease  in  the  presence  of  cottonseed  meal,  makes 
it  difficult. 

It  is  evident^  from  what  has  just  been  said» 
lliat  deducting  the  nitrate  nitrogen  originally 
present  or  that  in  an  incubated  check,  will  not 
give  us  correct  results  under  the  conditions 
Hientioned  above.  The  more  nitrate  nitrogen 
initially  present,  the  less  reliable  will  be  our 
results.  These  two  methods  must  then  be 
abandoned.  Simply  taking  as  the  correct  fac- 
tor the  amount  found  at  the  final  analysis 
will  probably  approach  nearer  the  truth  than 
any  other  method  now  in  practise.  However, 
we  have  no  assurance  that  this  gives  us  an  ac- 
curate idea  of  the  relative  amount  formed  in 
different  soils.  There  is  absolutely  no  way  of 
determining  the  actual  amount  formed  that 
immediately  disappears.  We  only  know  that 
in  this  method  the  actual  amount  present  at 
one  time  (unless  very  large  amounts  were 
initially    present)    was    zero,    and    that    all 


formed  at  any  future  date  must  have  been 
formed  during  the  course  of  the  experiment 

P.  L.  Gainst 

dxpabthznt  of  botany, 
Univzbsity  of  Missouiu 

on  the  apparent  absenob  of  apooamt  in 

(ENOTHERA 

In  a  previous  note  in  Soienge^  I  described 
certain  experiments  which  suggested  that 
(Enothera  was  occasionally  apogamous.  Three 
imperfect  seeds  were  obtained  from  a  cas- 
trated flower  of  0.  mut.  lata,  suggesting  the 
possibility  that  a  small  percentage  of  the 
seeds  might  develop  apogamously.  Last  year 
(1912)  the  experiments  were  carried  out  more 
extensively,  however,  and  the  results  were 
wholly  negative,  showing  that  if  apogamy 
occurs  in  0.  mut.  lata  it  must  be  very  rare 
indeed. 

Six  lata  plants  were  experimented  upon, 
whose  history  was  as  follows:  one  was  a 
mutant  appearing  in  a  culture  of  a  race  of 
0,  Lamarchiana  from  the  Kolosvar  Botanical 
Garden;  two  were  derived  from  lata  self -polli- 
nated in  the  cultures  of  de  Yries;  two  were 
mutants  occurring  in  a  ruhinervis-Uke  race  ob- 
tained  from  Heribert-Nilsson  in  Sweden;  and 
one  was  0,  hiennis  mut.  lata  appearing  in  a 
race  of  0.  hiennis  from  the  Madrid  Botanical 
Oarden.  On  these  plants  over  20  flowers  were 
castrated  and  covered  with  bags  during  the 
height  of  the  blooming  season,  from  July  22 
to  August  18,  1912.  In  addition,  a  whole 
branch  of  one  pollen-sterile  lata  plant,  contain- 
ing 20  flowers,  was  covered  with  a  large  bag. 
No  growth  of  the  cax>sules  took  place  in  any 
case,  and  not  a  single  seed  could  be  found  in 
any  of  the  capsules.  It  would  appear,  there- 
fore, that  under  these  circumstances  at  least, 
apogamous  development  practically  never 
occurs  in  lata,  for  the  number  of  ovules  in  ths 
capsules  observed  must  have  numbered  several 
thousands.  The  plants  were,  moreover,  all 
well  nourished. 

Similar  experiments  made  with  eight  flowers 
belonging  to  four  plants  of  0.  mut.  gigaa  also 

X Gates,  K.  B,,  ''Apogamy  in  (Enothera,"  Sci* 
XNCB,  N.  8.  30:  691-694,  1909. 
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gave  wholly  negative  results,  not  a  single  seed 
developing.  This  race  of  gigas  came  from  an 
independent  source,  having  originated,  appa- 
rently by  a  mutation,  in  the  Palermo  Botanical 
Garden.^  Theoretically,  it  might  have  been 
anticipated  that  the  eggs  of  these  plants,  hav- 
ing already  the  diploid  number  of  chromosomes 
(14)  would  be  most  likely  to  show  a  tendency 
to  apogamy,  but  so  far  as  the  evidence  goes 
this  does  not  appear  to  be  the  case.  The  un- 
balanced chromosome  number  (15)  in  lata 
might  on  the  other  hand  perhaps  be  expected 
to  predispose  megaspores  or  egg  cells  of  lata 
having  this  number  of  chromosomes  (assuming 
that  such  occur)  instead  of  the  reduced  num- 
ber, to  degeneration. 

Nevertheless,  from  the  observation  by  Qeerts 
of  a  megaspores  mother  ceU  of  Lamarchiana 
containing  28  chromosomes,  and  from  the  dis- 
covery, by  Miss  Lutz*  and  Stomps,*  of  tri- 
ploid  mutants  containing  21  chromosomes,  it 
seems  quite  certain  that  eggs  containing  14 
chromosomes  must  occasionally  be  formed  in 
Lamarchiana.  Why  such  cells  might  not 
develop  embryos  occasionally,  even  if  unfer- 
tilized, is  not  clear,  and  perhaps  an  extensive 
series  of  experiments  with  Lamarchiana  and 
some  of  its  14-chromosome  derivatives  may 
yet  show  that  this  type  of  apogamy  sometimes 
occurs. 

In  the  light  of  these  facts  it  appears  desir- 
able that  the  experiments  of  Mrs.  Hose  Haig- 
Thomas^  on  apogamy  in  0.  biennis  be  repeated 
before  the  results  are  accepted  as  facts. 

1  may  add  that  I  have  very  recently  ob- 
served a  case  of  parthenocarpy  in  a  race  of  0, 
muricata  L.  from  eastern  Canada  grown  in 
my  cultures  this  season.  This  culture  con- 
tained only  four  plants,  all  alike.    Earlier  in 

2  Gates,  B.  B.,  <<Tetraploid  Mutants  and  Chrom- 
osome Mechanisms,''  Biol.  Centlbl,  33:  92-99, 
113-150,  Figs.  7,  1913. 

*Lutz,  Anne  M.,  "Triploid  Mutants  in  (Eno- 
thera,"  Biol.  Centm.,  32:  385-435,  Figs.  7,  1912. 

4  Stomps,  Theo.  J.,  '  *  Mutation  bei  CEnothera 
hiermis  L.,"  Biol.  Centlhl.,  32:  521-535,  PI.  1, 
Fig.  1,  1912. 

i(  Haig-Thomas,  Mrs.  Bose,  ' '  Note  sur  la  parth6- 
nog^ndse  chez  les  plantes,"  Comptes  Bendus,  IV 
Gonf.  Intern,  de  Q^ndtique,  Paris,  1913,  p.  209. 


the  season  normal  capsules  were  produced 
filled  with  seeds,  but  the  later  capsules  (ob- 
served November  19)  though  full  size  and  with 
normally  developed  walls,  were  hollow,  oon« 
taining  undeveloped  ovules  instead  of  seeds. 
It  seems  possible  that  the  drop  in  temperature 
at  the  end  of  the  season  may  have  been  suffi- 
cient to  kill  the  young  embryos  shortly  after 
the  eggs  were  fertilized,  while  the  capsule 
walls,  already  stimulated  by  the  process  of 
fertilization,  continued  their  development. 
However,  nothing  of  the  kind  was  observed  in 
any  other  race. 

B.  R  Gates 

XjNrTEBsrnr  of  London 


SOCIETISa  AND  ACADEMIES 

THB  AMXaiGAN  PHILOSOPHICAL   80CIBTT 

On  November  7,  before  the  American  Philo- 
sophical Society,  a  paper  was  read  by  Professor 
J.  M.  Macfarlane  on  "The  Phylogeny  of  Plants 
in  Relation  to  their  Environment."  Beealling  the 
conclusions  already  published  in  the  centennial 
volume  of  the  Academy  of  Natural  Sciences,  the 
speaker  showed  that,  of  the  simplest  non-nucleate 
plants  the  great  majority  seem  to  have  had  a 
thermal-water  or  fresh-water  origin.  Of  the 
simpler  nucleate  plants,  such  as  the  Desmids,  the 
Protococcoid,  Pleurococcoid,  Ghsetophoroid,  Clado- 
phoroid  and  related  groups,  all  or  the  prepond- 
ating  number  were  fresh- water.  Even  the  simplest 
brown  alg»  like  Lithoderma,  Pleuroeladia  and 
Heribaudiella  were  now  in  part  or  wholly  fresh- 
water, as  were  the  simplest  groups  of  the  red  algn. 
An  estimation  of  the  genera  and  species  of  algn 
and  fungi  now  living  revealed  that  3,008  genera 
and  about  28,660  species  were  fresh-water  or  land 
forms,  658  genera  and  5,930  species  were  marine. 
Interesting  data  were  advanced  as  to  transition  or 
brackish  species.  The  phjlogenetic  origin  of 
bryophytic,  pteridophytic  and  higher  classes  from 
certain  fresh-water  algie  was  advocated,  while  the 
extreme  rarity  of  any  genus  of  these  classes  in  ma- 
rine surroundings  was  emphasized.  The  speaker, 
therefore,  concluded  that  marine  life  was  probably 
derived  from  a  thermal-water  and  later  from  a 
fresh-water  source.  Though  contrary  to  the  whole 
trend  of  zoological  consideration,  he  indicated  that 
in  an  abstract  already  published  he  had  advocated 
a  like  origin  in  fresh  water  for  animal  as  for  plant 
life,  and  a  derived  distribution  of  many  groups  ef 
animals  into  the 
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THE  AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE 

THE  ATLANTA  MEETING 

Under  the  presidency  of  Dr.  Edmund  B.  Wilson,  professor  of  zoology  in  Columbia 
XTniversity,  the  sixty-fifth  meeting  of  the  American  Association  for  the  Advancement  of 
Science,  and  the  twelfth  of  the  "  Convocation  week ''  meetings,  was  held  in  Atlanta  from 
December  29, 1913,  to  January  3,  1914. 

It  seems  to  be  almost  impossible  to  obtain  an  accurate  record  of  the  attendance,  chiefly 
because  the  members  of  the  affiliated  societies  do  not  register.  The  number  actually  regis- 
tered at  headquarters  was  324  members  of  the  association,  54  members  of  affiliated  societies 
and  16  delegates.  Perhaps  the  total  attendance,  based  to  be  sure  on  estimation,  was  about 
500,  a  very  good  number  when  one  remembers  that  Atlanta  is  rather  out  of  the  beaten 
track  of  tourists,  but  even  if  the  number  in  attendance  was  not  as  great  as  at  some  of  the 
previous  meetings,  and  notwithstanding  the  rainy  weather,  the  admirable  arrangements 
and  the  enthusiastic  reception  accorded  were  more  than  compensation.  With  that  charac- 
teristic hospitality  of  the  south  the  people  of  Atlanta  extended  to  the  visitors  a  welcome 
that  will  long  be  remembered. 
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The  following  afiSliated  societies  met  dar- 
ing the  week : 

Astronomical  and  AatrophyBical  Society  of  America, 

Botanical-  Society  of  America. 

American  Association  of  Economic  EntomologiBta. 

Entomological  Society  of  America. 

American  Microscopical  Society. 

American  Physical  Society. 

American  Phytopathological  Association. 

School  Garden  Association  of  America, 

Southern  Society  for  Philosophy  and  Psychology. 

On  Monday  evening  the  association  for- 
mally opened  its  convention  by  tl^e  general 
session  in  Taft  Hall  of  the  auditorium- 
armory  building.  The  meeting  was  called  to 
order  by  the  retiring  president,  Dr.  Edward 
C.  Pickering,  who  introduced  the  president 
of  the  meeting,  Dr.  Edmund  B.  Wilson.  If 
anything  was  needed  to  assure  the  associa- 
tion of  its  hearty  welcome,  surely  the  letter 
of  greeting  sent  by  Governor  Slaton,  and 
the  address  of  Mayor  Woodward  amply 
suflSced.  After  President  Wilson's  reply, 
Dr.  Pickering  delivered  the  annual  address 
on  ''The  Study  of  the  Stars."  This  meet- 
ing was  preceded  in  a  delightful  way  by  an 
organ  recital  through  the  oourtesy  of  the 
'Atlanta  Musical  Festival  Association,  Mr. 
Chas.  A.  Sheldon,  Jr.,  being  the  organist. 
After  the  meeting  the  members  and  visiting 
ladies  were  entertained  by  a  reception  at 
the  University  Club. 

On  Tuesday  from  five  to  seven  o'clock 
the  visitors  were  received  by  Governor  and 
Mrs.  John  M^  Slaton  at  the  governor's 
mansion. 

Two  evening  lectures  of  the  popular  kind 
complimentary  to  the  citizens  of  Atlanta 
were  delivered.  On  Tuesday  Dr.  Chas. 
WardeU  Stiles,  of  the  U.  S.  Public  Health 
Service,  discussed  **The  Health  of  the 
Mother  in  the  South,"  and  on  the  following 
evening  the  subject  of  the  lecture  by  Pro- 
fessor Chas.  E.  Munroe,  of  the  Geoi^e 
Washington  University,  was  **The  Explo- 
sive Resources  of  the  Confederacy  during 


the  War  and  Now :  A  Chapter  in  Chemical 
History." 

Numerous  smokers,  luncheons,  and  din- 
ners and  several  excursions  to  near-by  insti- 
tutions and  places  of  historical  and  scien- 
tific interest  helped  to  add  to  the  social 
pleasure  of  the  week. 

The  different  sections  of  the  association 
and  the  afSliated  societies  met  morning  and 
afternoon  for  the  reading  of  papers 
throughout  the  week  or  until  the  lists  of 
titles  were  finished. 

The  vice-presidential  addresses  given  be- 
fore the  jgections  were  as  follows : 

Section  A:  ''The  Influence  of  Fourier's  Series 
upon  the  Development  of  Mathematics,"  by  Ed- 
ward B.  Van  Vleck. 

Section  B:  ''The  Methods  of  Science:  To  What 
do  they  Apply!"  by  Arthur  G.  Webster. 

Section  D:  "Safety  and  the  Prevention  of 
Waste  in  Mining  and  Metallurgical  Operations," 
by  J.  A.  Holmes. 

Section  E:  "Pleistocene  History  of  Missouri 
River, "  by  J.  E.  Todd. 

Section  P:  "The  Story  of  Human  Lineage,"  by 
WUliam  A.  Locy. 

Section  G:  "The  Evolution  of  a  Botanical 
Problem,  *  *  by  Duncan  S.  Johnson. 

Section  I:  "The  Development  of  our  Foreign 
Trade,"  by  John  Hays  Hammond. 

Section  K:  "The  Physiological  Instruction  of 
Medical  Students/'  by  J.  J.  B.  Maeleod.  (Bead 
by  title.) 

Section  L:  "Science,  Education  and  Democ- 
racy," by  J.  McKeen  Catteil. 

Among  the  more  important  actions  taken 
by  the  Council,  the  following  may  be 
mentioned : 

280  members  and  200  fellows  were 
elected. 

On  motion,    the   following    resolutions 

offered  by  the  committee  on  policy  were 
adopted : 

Besolved,  That  the  council  looks  with  favor  upon 
the  organization  of  a  Brazilian  division  of  the 
association,  and  that  a  committee  on  organization 
be  appointed  for  this  work  with  Senator  Eduardo 
Braga  as  chairman. 
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Sesolvedt  That  the  Socie^  of  American  Forest' 
eiB  be  formally  aeeepted  as  an  affiliated  society. 

Resolved,  That  th»  council  of  the  American  As- 
sociation for  the  Advancement  of  Science  au- 
thorizes the  establishment  of  local  branches  of  the 
association  in  places  where  the  members  are  pre- 
pared to  conduct  branches  which  win  forward  the 
objects  of  the  association. 

SesoJved,  That  the  standing  committee  on  or- 
ganization and  membership  be  instructed  to  pro- 
mote the  establishment  of  such  local  branches. 

The  associate  secretary  for  the  south 
made  an  interesting  report  of  the  work 
which  he  had  undertaken  towards  stimulat- 
ing an  interest  in  the  association  in  the 
south.  He  reported  correspondence  with 
several  hundred  men  in  southern  institu- 
tions and  a  visit  to  several  of  the  educa- 
tkmal  institutions  of  the  south. 

Dr.  McDougal  reported  news  concerning 
the  Pacific  Coast  Division  with  reference 
to  the  Pacific  Coast  Meeting.  A  committee 
of  thirty  from  this  division  has  been  given 
power  to  organize  for  the  specific  purpose 
of  making  preparations  for  this  meeting* 
He  also  stated  that  the  Pacific  Coast  Asso- 
ciation of  Scientific  Societies,  composed  of 
three  or  four  hundred  members,  had  also 
taken  this  matter  up.  Members  should 
epme  prepared  to  spend  at  least  ten  days  in 
CaUfomia,  as  meetings  would  probably  be 
held  in  three  or  four  different  places  in  the 
state.  The  time  of  holding  this  meeting  was 
diaciissed  but  no  definite  action  taken. 

Dr.  Pickering  and  Dr.  Holmes  on  behalf 
of  the  committee  on  expert  testimony  re- 
ported progress,  but  postponed  its  final 
report 

The  permanent  secretary  read  a  letter 
from  Dr.  J.  S.  DiUer,  asking  that  a  grant 
be  made  for  the  publication  of  the  twenty- 
four  papers  read  before  Section  E,  on  the 
Mineral  Resources  of  the  Southern  States. 
On  motion,  a  grant  of  $200  was  appropri- 
ated for  this  purpose. 

On  motion,  the  permanent  secretary  and 


the  editor  of  science  were  instructed  to  pre- 
pare a  directory  of  the  funds  available  for 
resterch  work  for  the  information  of  those 
desiring  to  make  application  for  the  same. 

The  president  announced  the  members  he 
had  appointed  on  the  committee  of  one  hun- 
dred on  research  authorized  at  the  spring 
meeting  of  the  council. 

On  motion,  a  list  of  the  members  of  the 
association,  the  constitution  and  the  official 
proceedings  were  ordered  printed  during 
the  year,  and  every  three  years  thereafter, 
provided  funds  are  available. 

At  the  meeting  of  the  general  committee, 
the  following  officers  were  elected : 

President:  Chas.  W.  Eliot,  president  emeritus  of 
Harvard  Uniyersity. 

Vice-presidents: 
Section  A:  Henry  S.  White,  Vsssar  College. 
Section   B:    Anthony  Zeleny,   Univenity   of 

Minnesota. 
Section  D:  Albert  Noble,  New  York. 
Section  E:  U.  S.  Qrant,  Northwestern  Univer- 
sity. 
Section  F:  Frank  B.  LiUie,  Uniyersity  of  Chi- 
cago. 
Section  G :  G-.  P.  Clinton,  Connecticut  Agricul- 
tural Experiment  Station. 
Section  H:  Clark  Wissler,  American  Museum 

of  Natural  History. 
Section  R:  fi^  M.  Pearce,  Uniyersity  of  Penn- 
sylvania. 
Section  L:  Paul  H.  Hanus,  Harvard  Univer- 
sity. 
Section  M :  L.  H.  Bailey,  Cornell  University. 
General  Secretary:  W.  A,  Worsham,  Jr.,  Athens 
State  College  of  Agriculture. 

Secretary  of  Council:  Henry  Skinner,  Academy 
of  Sciences,  Philadelphia. 

Associate  Secretary  of  the  South:  B.  M.  Ogden, 
University  of  Tennessee. 

At  this  meeting  it  was  decided  to  hold 
the  next  meeting  of  the  association  at  Phila- 
delphia, during  convocation  week,  1914- 
1915. 

On  motion  it  was  recommended  to  future 
general  committees  that  the  meeting  of 
1915-16  be  held  at  Toronto  and  the  meeting 
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of  1916-17  in  New  York.  It  was  further 
reoommended  that  the  New  York  meeting 
be  a  special  meeting  in  which  all  affiliated 
societies  should  be  invited  to  take  part  and 
that  such  general  convocation-week  meet- 
ings should  be  held  at  intervals  of  four 
years,  the  second  to  be  in  Chicago  in  1920- 
1921. 

At  its  last  meeting  the  council  passed  a 
resolution  extending  its  warmest  apprecia- 
tion and  thanks  to  the  local  committee,  to 
the  citizens  of  Atlanta  a^d  all  those  who 
contributed  so  ably  and  willingly  to  the 
comfort  and  entertainment  of  the  members. 

Atlanta  has  been  called  the  metropolis  of 
the  *'New  South"  and  those  visitors  who 
found  time  to  visit  some  of  its  many  inter- 
esting places  and  institutions  went  away 
with  new  impressions  that  were  not  the 
least  assets  of  a  most  enjoyable  and  success- 
ful meeting. 

H.  W.  SPRINaSTEEN, 

General  Secretary. 


TEE   METHODS   OF    THE   PHYSICAL   SCI- 
ENCES.   TO  WHAT  ABE  THEY 
APPLICABLE  f\ 

It  is  generally  expected  that  a  retiring 
vice-president  shall  deal  in  his  retiring 
address  with  one  of  two  things,  either  some 
aspects  of  his  own  work  or  some  of  the  im- 
portant questions  which  are  agitating  his 
own  branch  of  science.  My  excuse  for  do- 
ing neither  of  these  is  that  I  do  not  feel 
that  my  own  researches  are  of  sufficient 
general  interest  for  mention  at  this  time, 
and  that  the  masterly  address  of  Professor 
Millikan  last  year  on  the  theory  of  quanta 
had  made  it  impossible  for  me  to  add  any- 
thing to  perhaps  the  most  important  of 
the  recent  new  developments  in  physical 
theory.    In  deciding  to  content  myself  with 

lAddrew  of  the  yice-presideiit  and  chairman 
of  Section  B — ^PhyBlcs — ^American  Aasociation  for 
the  Advancement  of  Science,  Atlanta,  December, 
1913. 


some  general  observations  I  find  that  I 
have  exposed  myself  to  two  risks,  one  that 
of  repeating  ideas  that  I  have  before  ex- 
pressed, the  other  that  of  seeming  to  have 
borrowed  from  the  very  interesting  and 
fruitful  address  of  Sir  Oliver  Lodge  at  the 
recent  meeting  of  the  British  Association. 
We  physicists  may  certainly  look  with 
satisfaction  at  the  present  condition  of 
our  science,  for  although  it  finds  itself  in 
a  ^riod  of  violent  flux  involving  the  possi- 
bility of  the  discarding  or  modifying  of 
some  of  our  most  cherished  notions,  it  still 
remains  as  the  model  for  the  other  sciences, 
many  of  which  it  logically  includes  in  it- 
self. When  we  speak  of  the  methods  of 
physical  science,  we  of  course  mean  the 
experimental  method,  as  that  is  what  dis- 
tinguishes modem  science  from  that  of 
antiquity,  but  we  include  not  only  the 
methods  and  instruments  of  observation 
but  also  our  methods  of  thought  and  reason- 
ing. If  we  are  to  class  sciences  by  the 
instruments  used,  we  shall  find  most  of 
them  to  belong  under  physics.  Thus  astron- 
omy, so  long  confined  to  the  study  of  the 
positions  of  the  stars  in  two  coordinates  on 
the  heavenly  sphere,  made  use  almost  ex- 
clusively of  the  telescope  and  the  clock,  as 
important  in  the  physical  laboratory  as  in 
the  observatory,  while  the  modem  part  of 
astronomy  annexes  to  the  telescope  the 
spectroscope  and  the  photometer,  the  bolo- 
meter with  its  attendant  galvanometer  and 
the  most  recent  developments  of  the  physi- 
cal laboratory  in  measuring  rttdiation,  in* 
eluding  the  recently  discovered  liberation 
of  electrons  from  metals  by  light.  For  over 
a  century  chemistry  has  depended  upon 
the  physical  balance  as  its  chief  instru- 
ment of  measurement,  while  to-day  the 
chemist  uses  the  thermometer  and  calori- 
meter, the  manometer  for  gas  and  osmotic 
pressures,  and  all  the  instruments  for  the 
measurement  of  electrical  current  and  dif - 
ference  of  potential  that  the  physical  labo- 
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ratory  can  afford  him.  As  for  meteorology 
or  cosmical  physics,  it  has  no  instruments 
except  those  of  the  physical  laboratory. 

But  even  outside  of  the  purely  physical 
sciences,  we  see  the  application  of  their 
methods  of  experimentation.  In  the  phys- 
iological laboratory  we  find  not  only  ther- 
mometers, but  accurate  manometers  for 
the  measurement  of  the  blood  pressure,  and 
registering  instruments  for  all  the  rhythms 
of  the  various  organs  and  the  study  of 
fatigue,  with  electroscopes  and  galvanom- 
eters for  the  study  of  the  electrical  phe- 
nomena connected  with  the  nerves  and 
muscles.  In  fact  the  fertile  brain  of  the 
physiologist  Einthoven  has  given  back  to 
the  physicist  the  most  sensitive  galvanom- 
eter that  he  possesses  in  the  beautiful 
string-galvanometer  which  is  used  to  study 
the  action  of  the  heart  by  means  of  the 
electric  currents  connected  with  its  beating. 

The  science  of  botany  is  one  that  in  many 
of  its  methods  seems  very  remote  from 
physics,  and  the  work  of  the  systematic 
botanist  whose  main  interest  seems  to  be 
to  coUect  and  label  different  plants  and  file 
them  away  in  herbaria  seems  the  antip- 
odes of  the  methods  of  the  physicist.  And 
yet  we  have  now  the  subject  of  plant  phys- 
iology, in  the  laboratories  of  which  we 
see  again  the  familiar  physical  instruments 
in  new  applications.  But  recently  in  such 
a  laboratory  I  saw  an  artificial  tree,  con- 
structed of  glass  tubes  and  porous  porce- 
lain, which  raised  water  from  a  reservoir 
and  evaporated  it  into  the  air  in  close  imi- 
tation of  a  real  tree.  Here  again  the  ther- 
lEiometer  and  hygrometer  are  of  prime  im- 
portance, while  we  may  expect  the  calorim- 
eter, which  has  become  so  very  important 
in  physiology  in  connection  with  nutrition, 
to  play  its  part  in  botany  as  welL  It  is  of 
interest  to  find  that  the  direction  of  the 
vertical,  which  seems  to  be  so  important 
in  connection  with  the  growth  of  plants,  is 
not  mysterious,  but  that  if  the  plant  is 


subjected  to  centripetal  acceleration  in  a 
whirling  machine,  its  root  will  yield  exactly 
as  to  gravity.  Finally  we  must  credit  to 
botany  the  study  of  osmotic  pressure,  the 
laws  of  which  as  discovered  by  Pf  effer  have 
opened  an  enormous  field  to  the  physicist 
and  chemist. 

Finally  invading  the  domain  of  the 
mental  sciences,  we  find  in  the  laboratory 
of  experimental  psychology,  which  may  be 
variously  termed  physiological  psychology 
or  psychophysics,  the  same  physical  in- 
strument aiid  new  ways  of  applying  them. 
However  color  is  interpreted  to  the  brain 
by  means  of  the  physical  and  physio- 
logical mechanism  of  the  eye,  its  physi- 
cal properties  must  be  definitely  deter- 
mined before  any  progress  can  be  made. 
Similarly  the  sense  of  hearing  can  not  be 
examined  with  definiteness  until  physical 
standards  of  sound  are  forthcoming.  The 
slight  advance  made  in  the  study  of  the 
sense  of  smell  is  probably  due  to  the  lack 
of  its  specification  in  chemical  or  physical 
terms.  And  the  favorite  subject  of  study 
in  this  field,  that  of  the  time  of  transmis- 
sion of  nerve  impulses  or  of  the  formation 
of  judgments,  depends  on  the  most  funda^ 
mental  of  physical  instruments,  the  clock. 

But  it  would  be  tedious,  as  well  as  un- 
necessary,  to  attempt  to  enumerate  all  the 
instruments  that  have  been  contributed  to 
the  other  sciences  by  physics.  Let  us  turn 
to  the  metiiods  of  investigation  which  have 
proved  characteristic  of  physical  science. 
The  coUeotion  of  examples  of  phenomena, 
and  their  arrangement  in  classes,  is  of 
course  characteristic  of  all  the  sciences,  of 
botany  or  of  anthropology  as  of  physics. 
Bnt  the  essential  idea  in  classification  in 
physics  is  the  quantitative  method,  which 
results  in  methods  of  measurement,  and  the 
invention  of  instruments  for  their  per- 
formance. After  this  has  become  possible, 
the  next  step  is  to  formulate  a  theory, 
which  may  be  of  two  kinds,  either  an  ex- 
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planation  of  the  phenomena  by  means  of 
simpler  and  more  familiar  phenomena,  or 
what  is  more  likely  to  be  possible,  a  theory 
which  is  the  mere  description  of  the 
phenomena  mathematically  in  quantitative 
terms.  For  example,  perhaps  the  first 
natural  phenomena  to  be  observed  were 
those  connected  with  the  recurrence  of  day 
and  night,  the  seasons,  and  the  weather. 
But  how  long  was  it  before  the  simple 
hyx>othesis  was  formed  of  the  rotation  of 
the  earth,  to  say  nothing  of  its  orbital  mo- 
tion around  the  sun  I  And  until  clocks 
were  invented  no  very  profound  conclu- 
sions as  to  the  constancy  of  the  length  of 
the  day  or  year  were  possible.  That  the 
properties  of  space  and  time  might  be  dis- 
cussed by  philosophers  was  to  be  sure 
possible,  but  their  results  would  not  carry 
great  weight  with  the  new  school  of  natural 
philosophers.  When  Oalileo  deduced  by 
experiment,  and  described  with  mathemati- 
cal precision,  the  acceleration  of  a  falling 
body,  he  probably  contributed  more  to  the 
physical  sciences  than  all  the  philosophers 
who  had  preceded  him. 

The  investigation  of  physical  phenomena 
has  been  a  most  fertile  source  of  improve- 
ment of  mathematical  methods,  but  this  to 
me  most  alluring  subject  I  have  no  time  to 
develop,  having  treated  it  at  length  else- 
where.^ Of  this  the  most  notable  example 
is  Newton's  invention  of  the  differential 
and  integral  calculus,  which  has  given  us 
probably  the  most  powerful  instrument  de- 
vised by  man  for  making  discoveries. 
Without  it  no  progress  could  have  been 
made  in  the  examination  of  continuously 
varying  phenomena.  Is  nature  continuous 
or  not,  that  is,  in  the  neighborhood  of  every 
point  of  space  within  a  distance  no  matter 
how  small,  are  there  as  many  other  points 
as  we  please,  and  may  a  similar  statement 
be  made  for  time!    Is  matter  continuous, 

1  Presidential   addreeB,   American   PhyBieal   8o- 
eietj,  Pltysiodl  Review,  1904. 


and  do  all  varying  quantities  vary  con- 
tinuously? This  I  do  not  intend  to  dis- 
cuss, referring  you  to  Sir  Oliver  Lodge, 
who  took  that  for  his  subject.  But  whether 
nature  is  continuous  or  not,  it  is  extremely 
convenient  to  postulate  that  it  is  so.  We 
are  thus  enabled  to  describe  phenomena  by 
means  of  differential  equations,  explaining 
or  describing  what  happens  at  any  point 
of  space  and  time  in  terms  of  what  is  hap- 
pening at  the  infinitely  near  ones.  This  has 
been  then  the  most  important  of  our  ways 
of  thinking  about  physical  phenomena. 
For  upon  this  we  have  based  the  method 
of  dynamics,  so  auspiciously  begun  by 
Oalileo  and  perfected  by  Newton.  Oalileo 
gave  us  the  notion  of  acceleration,  very 
important  for  a  single  body,  but  Newton 
completed  it  by  that  of  force,  which  enables 
us  to  describe  the  actions  of  one  body  on 
another.  Let  me  point  out  to  you  that 
what  Newton  did  in  connection  with  gravi- 
tation was  not  to  explain  it  in  the  sense  of 
telling  what  its  cause  is,  but,  as  I  have 
stated  above,  to  describe  it  in  exact  mathe- 
matical terms.  But,  much  more  than  this, 
Newton,  by  his  succinct  statement  of  the 
laws  of  motion,  gave  us  the  possibility  of 
the  explanation  of  a  vast  number  of  recon- 
dite phenomena  in  terms  of  the  more  famil- 
iar ones  of  dynamics. 

The  dynamical  method  then  became  the 
most  important  of  physical  methods  of  ex- 
planation. Here  mathematics,  by  some 
thinkers  considered,  as  Huxley  said,  to  be 
''that  science  which  knows  nothing  of  ob- 
servation, nothing  of  experiment,  nothing 
of  induction,  nothing  of  causation,"  has 
rendered  invaluable  services.  It  is  true 
that  mathematics  can  not  turn  out  more 
than  is  put  in,  but  it  can  transform  the 
data  in  a  wonderful  manner.  Thus  pro- 
ceeding from  Newton's  definition  of  force, 
it  led  to  the  notion  of  energy,  and  eventu- 
ally to  the  conception  of  the  conservation 
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of  energy.  To  be  sure,  the  notion  of  energy 
eould  not  become  of  universal  application 
until  justified  by  multifarious  experiment, 
and  yet  this  has  now  come  to  be  a  principle 
in  which  we  have  more  confidence  than  any 
other,  not  only  in  physics,  but  in  all  the 
natural  sciences.  But  the  principle  of 
energy  is  not  the  only  generalization  of 
mechanics,  nor  in  fact  is  it  sufficient  for 
the  establishment  of  the  equations  of  me- 
chanics. A  more  general  one  is  found  in 
the  so-called  principle  of  least  action,  es- 
tablished upon  a  secure  basis  by  Hamilton. 
From  this  principle  all  that  we  know  of 
dynamics  can  be  deduced,  and  by  dynamics 
thus  defined  all  the  phenomena  of  celestial 
mechanics  can  be  explained,  with  an  ac- 
curacy almost  beyond  belief,  the  single  law 
of  the  inverse  square  sufficing  for  all  heav- 
enly phenomena  with  an  accuracy  probably 
beyond  that  of  our  description  of  anything 
else  in  nature. 

As  one  of  the  triumphs  of  the  dynamical 
method  in  the  explanation  of  recondite  phe- 
nomena must  be  mentioned  Maxwell's 
theory  of  the  electromagnetic  field,  leading 
him  to  the  discovery  of  the  electromagnetic 
nature  of  light,  and  the  prediction  of  elec- 
tromagnetic waves.  But  in  spite  of  this 
and  other  triumphs,  the  dynamical  method 
alone  was  not  sufficient  in  many  cases. 

Chemistry  remained  intractable  by  its 
means,  and  all  the  phenomena  involving 
heat  seemed  outside  its  range.  But  it  was 
at  this  veiy  point  that  a  powerful  addition 
to  the  dynamical  method  came  to  its  aid. 
As  remarked  above,  the  principle  of  con- 
servation of  energy  would  not  have  become 
80  intrenched  had  it  not  been  for  its  ex- 
perimental confirmation,  especially  in  the 
domain  of  the  relations  between  heat  and 
woAy  as  carried  out  by  Joule.  The  prin- 
eiple  of  equivalence,  which  has  since  been 
eonsidered  as  the  first  law  of  thermodynam- 
then,  extended  the  dynamical  generali- 


zation to  a  far  larger  field,  and  explained 
the  disappearance  of  dynamical  energy  by 
its  reappearance  in  the  form  of  heat.  But 
even  then  certain  phenomena  remained  in- 
tractable by  dynamical  means,  such  as  the 
well-known  phenomena  of  heat  conduction. 
To  turn  aside  for  a  moment,  the  treatment 
of  heat  conduction  by  Fourier  famishes  an 
admirable  example  of  a  merely  descriptive 
theory,  in  which  everything  is  exactly  de- 
scribed, but  it  is  of  no  moment  for  the 
theory  whether  heat  is  a  fiuid  substance,  a 
form  of  energy  or  an  agitation  of  mole- 
cules. The  laws  of  fiow  of  heat^  although 
merely  descriptive,  by  analogy  led  to  other 
great  generalizations,  notably  in  connection 
with  the  fiow  of  electricity  and  with  mag« 
netism  and  electrostatics. 

The  method  of  analogy,  always  an  at- 
tractive but  dangerous  one,  led  in  connec- 
tion with  heat  to  a  generalization  which  led 
to  possibilities  that  d3niamics  could  not 
furnish.  The  analogy  of  the  working  of 
water  in  a  mill  by  falling  from  a  higher  to 
a  lower  level  led  Carnot  to  a  conclusion, 
which  though  based  on  an  imperfect  anal- 
ogy, led  to  most  important  results  regard- 
ing the  possibility  of  thermal  changes. 
From  his  statement  regarding  the  efficiency 
of  heat  engines,  as  based  upon  the  fall  in 
temperature  of  the  heat  employed,  has  re- 
sulted the  second  law  of  thermodynamics, 
or  the  principle  of  entropy,  which  together 
with  the  principle  of  energy  has  given  us 
a  method  of  enormous  power,  which  may  be 
indeed  extended  to  those  sciences  toward 
which  the  dynamical  method  has  shown 
itself  as  yet  powerless.  It  was  to  the  meth- 
ods of  thermodynamics  that  chemistry  was 
destined  to  yield,  largely  through  the  efforts 
of  our  countryman,  Willard  Qibbs,  and  of 
Helmholtz.  The  reason  for  the  failure  of 
dynamics  alone  in  chemistry  may  be  stated 
as  follows.  The  method  of  dynamics  re- 
quires the  complete  specification  of  a  system 
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in  terms  of  a  certain  number  of  variable 
parameters,  in  terms  of  which  two  energy 
functions  may  be  formed,  one  involving 
both  the  parameters  and  their  velocities  of 
change,  and  called  kinetic  energy,  the 
other  the  parameters  themselves  only,  and 
called  potential  energy.  Now  since  we  can 
not  see  the  atoms  or  molecules,  and  do  not 
know  how  they  move,  we  can  not  form 
these  energy  functions,  and  hence  can  not 
form  the  differential  equations.  But  by 
means  of  the  principle  of  equivalence,  we 
may  determine  the  sum  of  the  energies,  by 
allowing  them  to  be  transformed  into  heat, 
and  measuring  this  in  a  calorimeter.  For 
this  purpose  we  have  the  valuable  thermo- 
chemical  material  of  Julius  Thomsen  and 
others.  But  later  other  methods  were  de- 
vised of  holding  chemical  reactions  in 
equilibrium,  and  making  them  go  in  either 
direction  reversibly.  For  instance,  a  salt, 
which  would  dissolve  in  water  or  an  acid 
with  the  emission  of  heat,  could  in  an  elec- 
trolytic cell,  to  which  a  balancing  electro- 
motive force  is  applied,  be  dissolved  or  re- 
moved from  the  solution.  By  distillation  the 
salt  could  also  be  removed  from  the  solution, 
while  the  use  of  the  semipermeable  dia- 
phragm and  the  methods  of  osmotic  pressure 
introduced  by  van't  Hoff  furnished  a  va^ 
riety  of  methods  for  the  calculation  of  the 
enei^  involved,  and  the  separation  of  it  into 
two  factors,  one  analogous  to  a  force  and  the 
other  to  a  displacement,  leading  to  the  defi- 
nition of  chemical  affinities.  This  necessary 
step  being  taken,  and  Rayleigh  and  Gibbs 
having  shown  how  the  entropy  could  be 
computed,  the  methods  of  thermodynamics 
became  applicable,  and  chemistry  came  un- 
der the  dotoain  of  mathematical  treatment. 
During  all  this  time  the  question  had 
been  many  times  asked  whether  the  second 
law  of*  thermodynamics  and  the  properties 
of  entropy  could  not  be  deduced  from 
purely  dynamical  principles,  so  that  ther- 


modynamics should  be  brought  under  the 
classification  of  dynamics.  To  this  ques- 
tion a  negative  answer  had  always  been  re- 
turned, although  Helmholtz  had  described 
a  certain  sort  of  system  for  which  the  law 
of  entropy  applied.  It  was  not  until  the 
development  of  a  new  method  in  physics, 
which  though  using  the  principles  of  pure 
dynamics,  went  much  farther,  that  this  end 
seemed  to  be  attained.  This  was  the  so- 
called  statistical  method,  which  becomes 
every  day  more  important,  and  may  sooner 
or  later  supersede  some  of  our  classical 
methods  involving  differential  equations. 
The  first  example  of  this  was  afforded  by 
the  kinetic  theory  of  gases,  in  which  the 
properties  of  a  gas  were  explained  by  con- 
sidering it  to  be  instead  of  a  continuous 
body,  an  aggregation  of  a  huge  number  of 
small  similar  molecules,  moving  about  with 
great  velocities  in  all  directions,  and  by 
their  impacts  on  each  other  and  the  sides 
of  the  containing  vessel  causing  the  pres- 
sure. It  was  at  first  the  custom  to  treat 
them  as  if  moving  all  with  a  common  ve- 
locity, the  directions  being  distributed  at 
random,  but  to  Maxwell  occurred  the  happy 
idea  of  applying  the  principles  of  proba- 
bility or  statistics,  the  method  namely  of 
averaging  up  the  actions  of  a  great  number 
of  individuals  of  which  we  know  little  or 
nothing  singly.  For  instance,  we  know 
nothing  of  the  direction  or  magnitude  of 
the  velocity  of  any  particular  molecule,  nor 
of  the  direction  joining  the  line  of  centers 
of  two  colliding  molecules,  but  we  may  as- 
sume, since  we  know  nothing  to  the  con- 
trary, that  all  velocities  and  directions  are 
represented,  and  that  there  are  fewer  indi* 
viduals  possessing  very  large  or  very  small 
velocities  than  those  having  some  mean  ve- 
locity. The  only  laws  of  mechanics  made 
use  of  were  that  between  impacts  the  veloc- 
ity of  a  particle  was  constant,  and  that  in 
each  impact  the  momentum  and  energy 
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were  conserved.  The  important  thing  then 
was  the  application  of  the  laws  of  proba- 
bility, and  by  this  means  Maxwell  was  led 
to  show  that  in  a  steady  state,  that  is,  one 
independent  of  the  time,  the  velocities  were 
distributed  according  to  the  so-called  law 
of  errors.  As  this  law  is  so  important,  per- 
mit me  to  give  the  familiar  example  which 
illustrates  the  main  points  of  the  discussion. 
Suppose  we  have  a  vertical  board  into  which 
are  driven  a  large  number  of  horizontal 
pins  r^ularly  arranged  in  symmetrical 
diagonal  lines.  If  now  we  allow  shot  to  fall 
from  a  funnel  above  the  middle  of  the 
board,  a  shot  striking  any  pin  will  fall 
either  to  the  right  or  the  left.  Of  course 
the  circumstances  will,  according  to  the 
laws  of  dynamics,  determine  in  each  partic- 
ular case  which  way  it  will  fall,  but  if  we 
know  nothing  more  about  them  we  can  only 
assume  that  it  is  equally  likely  to  fall  either 
way.  The  next  time  it  strikes  the  same  thing 
is  the  case,  and  the  question  arises  what 
will  be  the  effect  of  a  great  number  of  sim- 
ilar causes  each  equally  likely  to  act  one 
way  or  the  other.  The  answer  is  simple. 
Evidently  there  will  be  more  shot  that  will 
fall  directly  below  than  toward  either  side, 
and  the  distribution  will  be  symmetrical  on 
both  sides,  falling  off  to  nothing  at  great 
distances.  If  we  should  find  that  the  distri- 
bution was  unco^mmetrical  we  should  im- 
mediately infer  that  there  was  something 
unfair  about  the  apparatus,  for  instance, 
the  pegs  were  different  on  one  side  from 
the  other. 

Let  me  here  diverge  for  a  moment  to 
point  out  that  here  is  a  method  which  is  as 
applicable  to  biological  phenomena  as  to 
dynamics,  and  that  by  its  means  the  re- 
sultant of  a  large  number  of  causes  acting 
at  random  may  be  investigated.  The  essen- 
tial of  the  method  is  that  one  of  two  effects 
is  held  to  be  as  likely  as  the  other.  If  we 
consider  a  large  number  of  similar  objects. 


say  beans  or  shells,  measure  their  length  or 
some  characteristic  feature,  the  different 
values  will  in  general  be  distributed  accord- 
ing to  the  law  of  errors.  If  not,  our  as- 
sumptions as  to  what  is  equally  likely  are 
not  true.  This  statistical  method  is  of  the 
greatest  use  in  anthropology  and  in  the 
study  of  inheritance,  now  such  an  impor- 
tant part  of  biological  study.  It  is  true 
that  the  biologist  may  object  that  this 
method  is  a  purely  mathematical  one,  and 
is  not  borrowed  from  physics.  This  I  shall 
not  stop  to  discuss,  merely  pointing  out 
where  the  same  method  is  applicable  to 
both  physical  and  biological  phenomena. 

To  return  then  to  the  application  of  sta- 
tistical methods  to  dynamics.  Besides  the 
law  of  distribution  of  velocities.  Maxwell 
was  able  to  show  that  if  molecules  of  two 
or  more  kinds  were  admitted  to  the  same 
space  then  when  statistical  equilibrium  was 
attained  the  mean  kinetic  enei^y  of  the 
different  types  of  molecules  would  be  the 
same,  thus  leading  to  a  dynamical  explana- 
tion of  the  law  of  Avogadro,  one  of  the  most 
important  of  chemical  laws.  Boltzmann, 
taking  up  the  subject  at  this  point,  pushed 
the  generalization  of  Maxwell  farther,  and 
applied  it  to  individuals  each  more  compli- 
cated than  the  simple  molecule,  and  was 
able  to  show  how  a  system  not  in  statistical 
equilibrium  tends  to  approach  that  condi- 
tion. Furthermore,  he  defines  a  certain 
function  of  the  state  of  distribution  which 
continually  tends  to  increase,  thus  having 
the  same  property  as  the  entropy  of  a  sys- 
tem. Thus  for  the  first  time  we  get  an  ex- 
planation of  entropy,  which  dynamics  alone 
failed  to  give,  by  means  of  statistical  dy- 
namics or  probability. 

Perhaps  the  most  striking  triumph  of 
the  statistical  method  has  been  its  applica- 
tion to  the  theory  of  radiation  from  a  hot 
body,  which  has  been  successfully  worked 
out  in  the  last  decade,  through  the  endeav- 
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ors  of  Lord  Bayleigh,  Wien,  and  particu- 
larly Max  Planck.  In  order  to  explain  the 
dependence  of  the  distribution  of  energy  in 
the  spectrum  upon  the  temperature  of  the 
radiating  body  Planck  was  led  to  consider 
the  emission  of  energy  from  a  large  num- 
ber of  electrical  oscillators,  which  from 
their  power  of  absorption  of  energy  may 
be  also  described  as  resonators.  In  order  to 
find  the  entropy  to  be  associated  with  these 
resonators  by  an  application  of  Boltzmann's 
definition  as  a  probability,  and  to  define 
what  is  equally  likely  as  to  the  amount  of 
energy  possessed  by  the  individual  resona- 
tors Planck  found  it  necessary  to  assume 
that  this  amount  of  energy  could  not  vary 
continuously,  but  must  be  an  integral 
multiple  of  a  certain  very  small  amount 
which  has  been  termed  the  elementary 
quantium  of  energy.  The  results  of  this 
quantum  hypothesis  of  the  atomic  nature 
of  energy  has  been  to  send  a  sort  of  earth- 
quake shock  through  some  of  the  founda- 
tions of  physical  theory,  and  we  can  not  yet 
judge  of  the  ultimate  outcome.  These  mat- 
ters were  handled  so  thoroughly  by  my 
predecessor  that  I  do  not  need  to  do  more 
than  mention  their  importance. 

I  have  thus  mentioned  as  the  chief  meth- 
ods of  physical  investigation  the  method  of 
pure  dynamics,  that  of  thermodynamics 
and  that  of  the  statistical  method.  I  may 
add  the  method  of  which  I  have  given  an 
example,  that  of  simple  analogy,  without 
the  backing  of  any  definite  hypothesis.  I 
have  spoken  of  Carnot's  successful  use  of 
this  plan,  also  of  Ohm 's  law  as  the  analogy 
of  Fourier's.  A  further  example  is  found 
in  the  case  of  chemical  reaction-velocities. 
Without  making  exact  dynamical  assump- 
tions, in  many  cases  it  is  sufficient  to  as- 
sume that  the  velocity  of  a  reaction  is  pro- 
portional, like  that  of  a  pendulum  moving 
in  a  highly  resisting  medium,  to  the  dis- 
tance yet  to  go  to  reach  equilibrium,  that  is, 


to  the  amount  of  substance  that  has  not  yet 
reacted.  We  thus  get  an  approach  to  com- 
pletion proportional  to  an  exponential 
function  of  the  time.  This  exponential  is 
of  so  frequent  occurrence  in  all  parts  of 
nature  that  the  reason  for  it  is  often  over- 
looked and  we  see  amusing  instances  of  its 
rediscovery.  It  seems  likely  that  this 
method  of  analogy,  perhaps  in  this  very 
example,  may  be  of  considerable  applica- 
tion in  biology.  Suppose  for  instance,  a 
portion  of  jelly  inoculated  by  a  needle  with 
a  certain  bacillus.  If  the  jelly  is  physically 
and  chemically  homogeneous  the  colony  will 
grow  at  such  a  regular  rate  and  with  such 
a  symmetrical  form  that  it  seems  as  if  a 
differential  equation  could  be  formed,  and 
the  analogy  with  diffusion  is  very  strong. 
If  we  could  express  biological  forces  or 
tendencies  as  we  now  can  chemical  ones 
there  is  no  doubt  that  we  could  make  long 
strides  in  this  direction.  What  is  now  the 
outlook  for  our  other  methods  applied  to 
biology  t  Where  we  have  to  do  with  a  dis- 
tinctly physical  phenomenon  such,  for  in- 
stance, as  in  the  propagation  of  the  pulse- 
wave  through  the  arteries,  we  may  use  the 
methods  of  pure  dynamics.  Or  where  we 
have  to  do  with  the  conduction  of  the  elec- 
trical current  through  the  tissues  we  may 
use  the  known  laws  of  electricity.  But  in 
connection  with  most  of  the  phenomena  of 
life  we  are  far  from  having  a  sufficiently 
exact  notion  of  the  phenomena  to  apply 
dynamical  principles.  On  the  other  hand, 
the  method  of  thermod3rnamics  may  be  of 
great  use.  No  one,  I  suppose,  doubts  that 
the  first  law  of  thermodynamics  is  appli- 
cable to  all  physiological  phenomena,  both 
animal  and  vegetable.  Whether  it  may  be 
extended  to  mental  phenomena  is  not  so 
certain,  and  can  not  be  settled  until  we  are 
able  to  measure  the  amount  of  energy  in 
mental  processes.  Certain  experiments 
seem  to  show  that  we  are  near  to  this,  and 
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yet  I  fancy  that  no  psychologist  will  yet 
undertake  to  measure  the  relative  amounts 
of  energy  involved  in  the  composition  of 
poetry,  the  translation  from  Greek  or  Ger- 
man, or  the  integration  of  a  differential 
equation.  Whether  we  believe  with  Mr. 
Arthur  Balfour  that ' '  life  and  beauty  and 
happiness  are  not  measurable"  or  not,  we 
are  still  far  from  having  even  proposed  any 
units  for  their  measurement. 

The  question  whether  the  second  law  of 
thermodynamics  is  applicable  to  biological 
processes  is  an  interesting  one,  and  we 
may  hope  that  it  will  some  time  be  an- 
swered, but  at  present  there  seems  to  be 
great  difficulty  in  defining  entropy  in  con- 
nection with  such  processes.  Until  this  at 
least  can  be  done,  we  seem  to  be  a  long  way 
from  what  seems  to  be  the  hope  of  many 
biologists  to  reduce  the  explanation  of  life 
to  physics  and  chemistry.  While  I  suppose 
that  most  of  us  believe,  with  Professor  E. 
A.  Schaf er,  as  stated  in  his  British  Asso- 
ciation addr^s  of  last  year,  that  ''the 
problems  of  life  are  essentially  problems  of 
matter;  we  can  not  conceive  of  life  in  the 
scientific  sense  as  existing  apart  from  mat- 
ter. The  phenomena  of  life  are  investi- 
gated, and  can  only  be  investigated,  by  the 
same  methods  as  all  other  phenomena  of 
matter,  and  the  general  results  of  such 
investigations  tend  to  show  that  living  be- 
ings are  governed  by  laws  identical  with 
those  which  govern  inanimate  matter," 
while  I  say,  most  of  us  are  willing  to  go  so 
far,  I  presume  that  there  are  few  physicists 
or  chemists  who  will  deny  that  there  is 
probably  some  additional  element  involved 
in  life,  or  who  are  willing  to  follow  Pro- 
fessor Schaf  er  in  his  statement  that  ''The 
combination  of  .  .  .  these  elements  into  a 
colloidal  compound  represents  the  chemical 
basis  of  life;  and  when  the  chemist  suc- 
ceeds in  building  up  this  compound  it  will 
without  doubt  be    found    to    exhibit    the 


phenomena  which  we  are  in  the  habit  of 
associating  with  the  term  'life.'  "  For  if 
we  can  not  answer  the  very  direct  questions 
that  I  have  stated  above  how  near  are  we 
to  the  position  of  certainty  indicated  by 
Professor  Schaf er's  words! 

If  the  methods  of  dynamics  and  thermo- 
dynamics are  not  of  present  application  in 
physiological  processes,  it  is  fair  to  suppose 
that  they  are  even  less  so  in  connection 
with  mental  processes.  That  the  statisti- 
cal method  is  of  value  here  however  may 
be  shown  by  consulting  almost  any  psy- 
chological journal.  A  recent  example  is 
to  the  point.  Many  persons  have  the  be- 
lief that  they  can  tell  when  they  are  being 
stared  at  by  a  peison  whom  they  can  not 
see.  In  order  to  test  this  subjects  were 
placed  under  identical  circumstances  and 
an  experimenter  stared,  or  did  not  stare, 
as  determined  by  the  fall  of  a  die,  for  a 
certain  length  of  time,  after  which  the  sub- 
ject reported  on  the  result,  without  being 
informed  of  the  true  state  of  affairs.  The 
guesses  were  then  averaged,  and  the  correct 
result  having  been  arrived  at  in  50.2  per 
cent,  of  the  trials,  it  was  concluded  that 
nothing  more  than  pure  chance  had  been  in 
operation,  and  that  the  belief  in  the  assumed 
ability  is  an  error.  What  could  be  more 
like  the  examination  of  a  physical  phe- 
nomenon, and  what  more  convincing  t  In 
the  same  manner  we  might  examine  the 
question  of  thought  transference  in  gen- 
eral. The  interest  which  the  general  pub- 
lic has  in  such  investigations,  and  the  de- 
sire that  they  be  connected  with  physical 
phenomena,  is  illustrated  by  the  incident 
of  the  publication,  a  few  years  ago,  by 
a  distinguished  naturalist,  of  an  obviously 
jocular  account  of  "The  Astral  Camera 
Club  of  Alcalde,"  in  which  the  formation 
of  an  actual  image  on  the  retina  of  a 
cat  by  thought  transference  was  described 
with  such  particularity  as  to  deceive  so 
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many  readers  that  an  apology  and  ex- 
planation had  to  be  published.  What 
then  riiall  we  say  of  the  attempt  to  push 
investigations  into  phenomena  supposed 
not  to  originate  in  the  world  of  matter,  but 
in  another  world  of  whose  existence  we 
have  as  yet  little  knowledge,  to  put  it 
mildly.  Only  that  not  only  the  general 
publie  is  profoundly  interested  in  the  mat- 
ter, but  that  eminent  scientists,  including 
astronomers,  physiciBts  and  chemists  of  re- 
nown, have  thought  such  investigations 
worth  their  attention,  and  have  even  de- 
clared themselves  to  have  obtained  results 
worthy  of  credence. 

But  how  far  are  we  justified  in  going  in 
this  direction  t    The  objects  of  investiga- 
tion in  the  physical  sciences  are  manifold. 
In  many  cases  we  can  control  the  phe- 
nomena to  be  observed,  isolating  them  from 
disturbances,  controlling  the  temperature, 
pressure,  and  other  elements,  and  making 
the  changes  repeat  at  will.    In  other  cases 
we  can  exercise  no  control,  and  yet  the 
phenomena  repeat  themselves  with  periodic 
regularity,  and  can  be  observed  at  pleasure, 
as  in  the  case  of  astronomical  phenomena 
or  the  tides.    In  other  cases  the  phenomena 
come  at  unknown  times,  irregularly,  and 
we  can  observe  them  only  by  being  pre- 
pared, as  in  the  case  of  meteorological  phe- 
nomena and  earthquakes.    But  in  all  these 
cases  there  are  definite  phenomena,  which 
we  agree  do  exist,  and  which  afFect  matter 
so  as  to  be  perceptible  by  instruments.    But 
when  we  do  not  know  whether  phenomena 
exist  or  not  how  shall  we  investigate  themf 
How  easy  it  is  for  the  layman  to  say,  *  *  We 
know  that  electromagnetic  waves  are  trans- 
mitted through  the  ether,  which  we  can  not 
perceive  by  the  senses,  why  should  not  waves 
be  emitted  by  the  brain,  and  be  similarly 
transmitted  through  the  ether  1 ' '    Why  in- 
deed!   We  may  answer  him  that  even  if 
we  know  nothing  more  of  the  ether  than 


the  speed  of  waves  through  it  we  know  that 
extremely  well,  and  that  whether  or  not  we 
know  the  mechanism  of  these  waves  (as  I 
conceive  we  do)  we  at  least  know  their  dif- 
ferential equations,  that  is,  the  mode  of  their 
transmission.    Moreover  we  have  many  in- 
struments   which    are    affected  by  these 
waves,  whereas  no  one  has  ever  managed, 
by  means  of  thought  waves,  to  affect  the 
most  sensitive  instrument,  whether  torsion 
balance,  quartz  fiber,  electrometer  or  gal- 
vanometer.    When  by  taking  thought,  a 
mind  in  this  world  or  the  next,  shall  pro- 
duce the  smallest  deflection  in  an  instru- 
ment at  a  distance,  then  we  shall  be  within 
the  means  of  physical  investigation.    But^ 
says  the  enthusiast,  perhaps  these  waves, 
being  not  of  physical  but  of  mental  origin, 
may  be  receivable  not  by  physical,  but  only 
by  mental  apparatus,  and  may  work  only 
directly  on  the  resonators  of  the  brain. 
Very  well,  let  us  begin  with  the  phenomena 
that  we  can  control.     It  is  easy  to  emit 
brain  waves,  if  such  there  be.    The  method 
described  above  is  then  applicable.    But  if 
we  are  in  the  region  of  seismic  mental 
waves,  there  is  nothing  to  do  but  have  our 
mental  resonators  always  in  adjustment 
and  attuned.    Then  will  come  the  difiSculty 
of  discriminating  between  '^ strays"  and 
real  receptions.    How  gfeat  this  difficulty 
is  is  shown   by   the  almost  vanishingly 
small  results  of  the  societies  for  psychical 
research,  so-called,  and  by  the  delusions 
from  which  reputable  scientists  have  suf- 
fered.   We  may  here  mention  the  investiga- 
tions on  the  celebrated  Eusapia  Paladino, 
who  certainly  secured  good  endorsements 
in  Europe,  but  when  brought  here  and  ex- 
amined by  a  committee  including  psycholo- 
gists, physicists,  and  other  detectives,  was 
found  to  be  explicable  by  purely  physical 
hypotheses. 

It  is  beyond  my  purpose  to  speak  of  the 
relations  of  science  to  religion  and  theol- 
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ogy,  if  indeed  it  has  any  such  relations. 
But  I  can  not  resist  recalling  the  scorn  with 
which,  in  my  boyhood,  I  remember  hearing 
the  minister  describe  Tyndall's  famous  pro- 
posed "prayer-test."     I  am  free  to  say 
that  I  can  not  at  present  see  why  such  a 
proposal  should  have  created  such  a  storm. 
If  people  actually  believe  in  the  existence 
of  God,  and  that  in  addition  he  does  grant 
requests  addressed  to  him  by  persons  of 
suitable  character,  what  could  be  more  suit- 
able for  decision  by  the  statistical  method 
than  such  a  simple  question  f    Fortunately 
times  have  changed,  and  the  nature  of 
prayer  is  now  supposed  to  be  quite  other- 
wise, and  to  have  its  beneficent  efiFect  by 
reaction  on  the  emitter,  quite  irrespective 
of  its  treatment  at  the  receiving  station. 
Nothing  is  more  striking  than  the  varying 
attitudes  of  scientists  toward  the  subject  of 
theology   and  religion,  from  the  simple 
faith  of  a  Faraday,  Maxwell  or  Kelvin  to 
the  quite  different  attitude  of  a  Tyndal, 
Huxley,  or  Haeckel.   I  take  this  to  be  due  to 
the  difSculty  of  defining  the  meaning  of  the 
theological  terms,  and  to  hazard  the  opin- 
ion that  if  we  could  define  them  even  as 
well  as  we  can  entropy  we  should  be  found 
not  to  disagree  profoundly.    If  it  be  true 
that  ''the  undevout  astronomer  is  mad," 
it  is  true  because  we  admit  that  the  chief 
effect  of  the  pursuit  of  science  is  to  give  us 
a  profound  admiration  for  the  workings  of 
nature,  together  with  the  conviction  that 
its  methods  are  beautiful,  definite  and  sim- 
ple, and  are  capable  of  being  understood 
by  the  human  mind.    If  this  is  to  say  that 
they  thus  show  evidence  of  having  been  de- 
signed by  a  great  intelligence,  like  the  hu- 
man, but  enormously  more  powerful,  very 
well,  but  it  is  at  this  point  that  we  begin  to 
differ  as  to  the  meaning  of  our  terms.    The 
chief  thing  that  the  scientist  should  have 
learned  is  the  possibility  of  his  being  mis- 
taken, and  the  danger  of  denying  in  cases 


where  he  has  no  evidence.  We  must  there- 
fore conclude  that  while  the  methods  of 
physical  science  have  a  oontinuaUy  widen- 
ing field  of  application,  we  must  advise 
him  who  asks  the  profoundly  interesting 
question,  ''If  a  man  die,  shall  he  live 
again,"  to  seek  to  answer  it  by  other 
methods,  if  he  can. 

Arthur  Qohdon  Webstbb 


THE  TEACHING  OF  PHY8I0L00T  TO  MED- 

ICAL  STVDENTa^ 

In  no  way  is  the  relative  importance  of 
physiology  in  the  medical  curriculum  bet- 
ter attested  than  it  is  by  the  designation 
of  "the  Institutes  of  Medicine,"  under 
which  it  still  appears  in  the  catalogues  of 
some  of  the  older  universities.  Originat- 
ing as  a  division  of  anatomy,  physiology 
gradually  assumed  such  importance  in  the 
medical  curriculum  as  to  necessitate  the 
creation  of  an  independent  department,  al- 
though for  long  the  close  relationship  of 
the  two  subjects  was  maintained  on  ac- 
count of  the  fact  that  conclusions  regarding 
function  had  in  large  part  to  be  inferred 
from  an  accurate  knowledge  of  structure. 
It  is  for  this  reason  that  the  study  of  the 
microscopic  structure  of  the  tissues  was, 
and  in  some  schools  still  is,  assigned  to  the 
physiologist,  and  it  is  indeed  only  within 
comparatively  recent  years  that  there  has 
been  anything  like  a  general  change  in  the 
nature  of  the  practical  work  which  the 
student  must  do  in  his  course  in  physiology. 

As  it  now  stands,  physiology  is  generally 
defined  as  being  the  study  of  the  phenom- 
ena of  living  things.  "It  deals  with  the 
process  of  life. ' '  It  has  nothing  to  do  with 
the  structure  or  morphology  of  dead  things, 
although  obviously  a  sound  knowledge  of 
this  must  be  acquired  before  any  attempt 

1  Address  of  the  vice-president  and  chairman  of 
Section  K,  Physiology  and  Experimental  Medicine, 
Atlanta,  Ga.,  December,  1913. 
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can  be  made  to  explain  the  functioning  of 
the  parts.  Physiology,  in  short,  must  con- 
cern itself  with  an  application  of  the  known 
laws  of  physical  and  chemical  science  to  the 
process  of  living  in  both  plants  and  ani- 
mals. It  must,  for  example,  endeavor  to 
show  whether  the  facts  known  to  the  chem- 
ist can  be  made  available  to  explain  the 
synthesis  of  the  various  constituents  of 
plants,  and  the  liberation  of  energy  which 
follows  the  ingestion  of  these  foodstuffs  in 
animals;  it  must  ascertain  whether  the 
movements  of  a  muscle,  the  secretion  of  a 
gland,  the  transmission  of  a  nerve  impulse, 
are  adequately  accounted  for  by  the  known 
laws  of  physics,  or  whether  there  exists  in 
living  things  some  force  that  entirely  alters 
or  entirely  obscures  the  physical  process. 

As  thus  defined,  the  science  of  physiology 
is  obviously  too  wide  in  scope,  and  its  rami- 
fications too  diversified,  to  make  possible  its 
inclusion  as  a  subject  in  the  medical  cur- 
riculum. It  must  be  delimited.  For  this 
purpose,  the  object  aimed  at  is  of  course 
a  knowledge  of  the  functioning  of  the 
human  animal,  although  in  gaining  this 
we  must  constantly  endeavor  to  show, 
by  observations  on  the  lower  animals, 
how  the  same  general  laws  of  function  ap- 
ply throughout  the  animal  world.  We 
must,  above  all  things,  treat  the  subject 
from  a  broad  scientific  point  of  view,  not 
narrowing  it  down  to  a  mere  study  of  the 
complicated  mechanism  of  the  higher  mam- 
malia, but  making  it  a  general  study  of  the 
essential  nature  of  the  life  processes.  Just 
in  so  far  as  the  knowledge  of  physiology  is 
sound  will  the  practise  of  the  physician  be 
likely  to  be  proficient. 

For  the  medical  student,  therefore,  phys- 
iology must  serve  as  the  connecting  link 
between  his  pre-medical  scientific  studies 
and  the  clinical  work  which  is  to  follow. 
It  must  be  considered  as  the  center  to  which 
the  basic  sciences  converge,  and  from  which 


diverge  the  various  subjects  that  are  related 
to  the  study  of  disease. 

A  knowledge  of  physics,  chemistry  and 
morphological  biology  constitutes  the  bed- 
rock upon  which  the  foundation  of  medical 
knowledge,  represented  by  physiology,  must 
be  built,  and  it  is  only  after  the  founda- 
tion is  completed  that  it  becomes  possible 
to  add  the  superstructure  which  is  repre- 
sented by  pharmacology,  experimental 
pathology,  hygiene  and  medicine.  Physi- 
ology bears  to  medicine  much  the  same  rela- 
tionship that  anatomy  bears  to  surgery,  for 
the  physiologist  of  to-day  is  the  physician 
of  to-morrow,  just  as  the  anatomist  of  to- 
day is  the  surgeon  of  to-morrow. 

The  objects  which  must  be  kept  in  view 
in  framing  the  course  in  physiology  for 
medical  students  may  therefore  be  stated 
as  being:  (1)  a  knowledge  of  the  applica- 
tion of  the  known  laws  of  physics  and  chem- 
istry in  living  things;  (2)  a  knowledge  of 
the  behavior  of  those  life  processes  which 
can  not  at  present  be  explained  on  a  phys- 
ico-chemical basis.  To  impart  such  knowl- 
edge, we  must,  in  the  first  place,  offer  the 
student  ample  opportunity  for  the  direct 
observation  of  the  behavior  of  living  things, 
so  that  his  knowledge  of  physiology  may 
rest  upon  a  basis  of  personal  observation 
rather  than  upon  one  of  authority.  The 
student  must,  above  all  things,  be  trained 
to  be  an  investigator  of  the  behavior  of 
living  things,  and  he  must  be  constantly 
reminded  that  the  observations  which  he 
makes  on  the  normal  animal  are  later  to 
serve  him  as  a  standard  with  which  to 
compare  the  behavior  of  the  disturbed  func- 
tions in  disease.  But  practical  courses 
alone  will  not  sufSce.  They  must  be  sup- 
plemented by  didactic  instruction  of  such 
a  nature  as  to  show  the  student  how  the 
facts  which  he  himself  gathers  from  direct 
observation  can  be  linked  together  with  one 
another  and  with  those  of  other  investiga- 
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tozBy  80  as  to  form  a  connected  account  of 
the  working  of  living  things. 

As  to  the  actual  pedagogical  methods  by 
which  we  are  to  fulfill  these  requirements, 
it  will  be  convenient  to  consider,  first,  the 
practical,  and  secondly,  the  didactic  in- 
struction. A  thorough  training  in  the 
methods  of  accurate  observation,  as  applied 
to  living  things,  must  be  the  first  step  in 
the  physiology  course,  for  even  granted  that 
the  student  may  have  graduated  in  experi- 
mental physics,  it  will  still  be  necessary  for 
him  to  become  familiar  with  methods  by 
which  to  control  and  simplify  the  variable 
and  complicated  factor  that  the  existence 
of  a  living  tissue  now  introduces  into  his 
experiment.  The  experiment  in  physics  is 
one  in  which  everything  is  more  or  less  con- 
trollable, a  result  once  obtained  being  read- 
ily repeated;  whereas  in  physiology  a  dis- 
turbing element  is  constantly  present,  for 
the  physiological  properties  of  the  living 
object,  whose  movement  or  other  function 
we  are  examining,  may  alter  from  time  to 
time  on  account  of  vital  processes  over 
which  we  may  not  have  any  known  means 
of  control. 

There  are,  I  believe,  no  physiological  ex- 
periments more  suitable  for  this  prelimi- 
nary teaching  than  those  on  the  nerve- 
muscle  preparation  of  the  frog.  The  ac- 
tual physiological  truths  which  the  student 
may  learn  by  doing  these  experiments  are 
certainly  not  of  much  importance,  at  least 
from  the  medical  standpoint,  but  the  facil- 
ity in  accurate  experimentation  which  he 
thereby  acquires,  as  well  as  the  ability  to 
use  his  results  for  inductively  drawing 
general  conclusions,  is  essential  to  his  fur- 
ther progress. 

There  is  one  other  feature  of  these  ex- 
periments that  is  of  great  value  from  the 
pedagogical  standpoint,  namely,  the  possi- 
bility of  grading  them  with  regard  to  com- 
plexity.    In  a  few  weeks  the  experiment 


may  pass  from  the  recording  on  a  station- 
ary drum  of  the  degree  of  muscular  con- 
traction resulting  from  electric  stimuli  of 
varying  strengths  to  the  determination  of 
the  rate  of  transmission  of  an  impulse  along 
a  nerve.  When  the  student  has  acquired 
such  technical  facility  that  he  can  repeat- 
edly obtain  the  same  results  in  this  experi- 
ment, he  may  be  considered  as  competent 
to  proceed  with  the  more  complicated  ex- 
periments necessary  to  elucidate  the  funda- 
mental truths  of  physiology. 

The  experiments  on  nerve-muscle  being 
thus  largely  of  a  preliminary  nature,  the 
time  occupied  by  them  should  not  be  un- 
duly prolonged;  sixteen  sessions  of  two 
hours  each  are  certainly  adequate. 

Prom  such  work  to  the  study  of  the  heart- 
beat in  frogs  and  turtles  is  a  natural  step, 
the  experimental  technique  being  much  the 
same,  but  greater  care  being  demanded  in 
the  handling  of  the  object  under  investi- 
gation. But  another  element  now  enters 
into  the  work,  for  the  conclusions  which 
may  be  drawn  from  the  experiment  come 
to  be  of  great  importance  in  themselves, 
and  fundamental  physiological  truths  con- 
cerning the  nature  of  the  heart-beat  begin 
to  unfold  themselves  to  the  observing  stu- 
dent. He  begins  to  feel  that  he  is  building 
up  his  fund  of  physiological  knowledge  at 
first  hand,  and  he  gradually  comes  to  take 
a  real  interest  in  finding  out,  by  consulta- 
tion with  his  text-books,  to  what  extent  his 
observations  and  conclusions  conform  with 
those  that  are  generally  accepted.  To  en- 
courage the  spirit  of  independent  investi- 
gation, and  to  add  interest  to  the  work,  it 
is  advisable,  after  a  sufficient  number  of 
experiments  has  been  performed,  to  devote 
a  session  or  so  of  the  class  to  a  symposium 
in  which  the  results  obtained  in  the  experi- 
mental work  are  collated  and  their  signifi- 
cance discussed.  For  this  purpose,  each 
student  should  be  required  to  prepare  in 
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essay  form  a  review  of  his  findings,  which 
he  may  be  called  upon  to  read  before  the 
class,  and  which  is  then  discussed  by  the 
other  students,  with  the  object  of  bring^ing 
out  the  variations  that  occur,  and  of  empha- 
sizing the  chief  conclusions. 

The  time  allowed  for  these  experiments 
should  be  about  one  half  of  that  occupied 
by  the  preliminary  nerve-muscle  work. 

The  student  may  now  proceed  to  the  ex- 
perimental work  on  mammals,  beginning 
with  such  problems  as  the  control  of  blood 
pressure,  the  mass  movement  of  blood,  and 
other  circulatory  problems,  and  then  pro- 
ceeding with  those  pertaining  to  the  respi- 
ratory, digestive,  excretory  and  nervous 
systems.  It  is  in  the  conduction  of  this 
course  that  the  greatest  pedagogic  skill  is 
demanded,  for  the  experiments  must  be 
most  carefully  chosen  so  that  their  results 
may  bring  to  light  fundamental  principles, 
and  so  that  there  may  not  be  unnecessary 
repetition.  The  animals  employed  must  be 
deeply  anesthetized,  and  there  must  be  suffi- 
cient competent  oversight  to  make  certain 
that  at  no  stage  do  any  of  them  show  the 
least  signs  of  consciousness.  The  animals 
must  of  course  be  killed  at  the  termination 
of  the  experiment 

The  question  is  sometimes  asked  as  to 
whether  it  is  necessary  for  the  efficient 
training  of  medical  students  that  they 
should  participate  in  mammalian  experi- 
ments. In  my  judgment,  the  question  is  as 
absurd  as  if  it  concerned  the  practical 
training  of  engineers.  To  drive  our  loco- 
motives we  do  not  employ  men  who  have 
merely  learned  the  theory  of  engine  con- 
struction ;  we  demand  such  as  have  gradu- 
ally acquired  a  practical  knowledge  by 
actual  experience. 

It  is  obviously  unnecessary  that  every 
student  of  the  class  should  perform  each  ex- 
periment by  himself;  groups,  composed  of 
four  or  five  students,  should  be  formed. 


care  bein^  taken  that  the  particular  duties 
of  the  various  members  are  so  controlled  by 
rotation  that  each  has  an  opportunity  dur- 
ing the  course  of  actually  taking  part  in 
every  technical  detail  of  the  experiment. 
There  should  also  be  a  sufficiency  of 
trained  instructors  so  that  there  is  approx- 
imately one  of  these  for  every  two  groups. 
Conducted  in  this  way,  the  experiments 
come  to  assume  in  part  the  nature  of  de- 
monstrations, but  they  are  of  immensely 
greater  value  than  the  older  lecture-table 
demonstration,  because  each  student,  by  be- 
ing an  active  participator  in  the  wori^, 
comes  to  take  a  very  much  greater  interest 
in  the  bearing  of  the  experiment,  besides 
acquiring  greater  operative  and  technical 
facility,  which  will  be  invaluable  to  him  in 
his  subsequent  clinical  work. 

There  are  some  persons  who  would  doubt 
the  necessity  of  even  demonstrating  any 
mammalian  experiments  to  medical  stu- 
dents. They  maintain  that  it  is  unneces- 
sary to  repeat  observations  that  have  already 
been  satisfactorily  made  and  recorded. 
But  if  this  were  true  for  physiology,  it 
must  obviously  also  be  true  for  physics  and 
chemistry.  According  to  those  persons, 
there  could  be  no  value  in  any  practical 
work  in  the  pre-medical  sciences,  which 
would  mean  that  the  student  on  entering 
the  wards  would  be  no  more  familiar  with 
the  methods  which  are  at  his  disposal 
for  the  accurate  investigation  of  disease 
than  would  be  a  student  of  theology  or  law. 
When  we  bear  in  mind,  however,  that  a 
patient  with  a  disturbed  blood  circulation 
is  strictly  the  same  from  the  pathological 
standpoint  as  an  anesthetized  animal  with 
corresponding  conditions  produced  experi- 
mentally, we  see  how  unreasonable  such  a 
contention  comes  to  be.  Is  it  better  to 
have  the  student  learn  how  to  control  a 
breakdown  in  the  circulation  on  the  patient 
or  on  the  anesthetized  animal  f    It  is  pos- 
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sible  in  a  comparatively  brief  period  of 
time  to  make  the  stadent  of  physiology  ac- 
quainted with  the  fundamental  conditions 
which  disturb  the  circulation  of  the  blood, 
for  he  creates  the  disturbance  at  will;  it 
would  take  years  to  show  him  the  same 
tilings  on  patients,  because  the  lesions  must 
be  taken  at  random  as  the  cases  present 
themselves  in  the  clinic. 

It  has  been  asserted  that  the  mammalian 
experiments  at  least  should  be  merdy  dem- 
onstrated^ to  the  students  and  that  they 
themselves  should  not  be  called  upon  to 
participate  in  fhem.  It  has  been  pointed 
out,  for  example,  that  the  fact  that  two 
loads  are  of  equal  weight  is  no  more  con- 
vincingly demonstrated  by  one's  actually 
placing  the  loads  on  the  scale  pans  of  the 
balance  than  by  seeing  this  done  by  an- 
other person.  But  the  difference  between 
this  and  a  physiological  experiment  is  very 
very  greart,  and  furnishes  the  very  reason 
for  which  the  latter  should  be  performed 
by  the  student  himself.  For  this  differ- 
ence depends  on  the  fact  that  we  are  deal- 
ing with  living  processes  that  may  mate- 
rially alter  the  result  of  the  experiment 
unless  they  are  adequately  controlled;  to 
learn  how  to  control  them  is  one  of  the 
most  important  things  that  the  student  of 
medidne  can  learn.  It  would  go  beyond 
the  scope  of  this  article  to  present  other 
arguments  for  or  against  the  inclusion  of 
practical  work  on  mammals  in  the  physi- 
ology course,  but  there  is  one  pedagogical 
criticism  that  sometimes  is  made  against 
the  experiments  that  should  be  taken  no- 
tice of.  This  refers  to  the  possibilily  that 
the  student  may  lose  sight  of  the  object 
for  which  the  experiment  is  being  per- 
formed on  account  of  the  attention  which 
he  mttst  give  in  order  to  overcome  the 
technical  difSculties  which  it  involves. 
This  18  undoubtedly  likely  to  be  the  case 
unless  great  care  is  taken  to  have  each  ex- 


periment preceded  by  a  conference,  and, 
after  several  have  been  performed,  to  have 
the  results  reported  and  discussed  in  semi- 
nars. It  is  true  that  it  may  not  be  pos- 
sible for  the  student  immediately  to  cor- 
relate and  place  their  full  meaning  on  the 
experimental  results  which  he  obtains,  and 
for  this  reason  the  teacher  should  as  fre- 
quently as  possible  refer  to  these  results 
in  illustration  of  the  principles  which  he  is 
endeavoring  to  unfold  in  the  didactic 
courses.  Ultimately,  however,  the  obser- 
vations which  he  himself  has  made  come  to 
furnish  the  mainstay  of  the  student's 
physiological  knowledge,  and  he  uses  them 
as  the  basis  for  his  further  development. 

Eight  to  ten  sessions,  of  four  hours  each 
are  required  for  the  mammalian  experi- 
ments, after  which  several  sessions  are  oc- 
cupied in  making  accurate  observations  on 
the  physiological  functions  of  normal  men, 
one  student  in  each  group  serving  in  turn 
as  the  subject  of  investigation.  In  recent 
years  the  methods  available  for  studies  of 
this  nature  have  very  materially  multi- 
plied, indeed  have  done  so  to  such  an  ex- 
tent that  several  of  the  fundamental  prin- 
ciples of  physiology  can  now  be  as  ade- 
quately demonstrated  on  man  as  by  experi- 
ments on  the  lower  animals.  This  permits 
of  a  certain  amount  of  displacement  of  the 
experiments  on  anesthetized  animals,  an 
object  which,  for  various  reasons,  should 
always  be  kept  in  view. 

Coming  now  to  the  place  of  the  didactic 
instruction,  it  may  in  general  be  stated 
that  this  should  be  so  arranged  as  to  sup- 
plement the  practical.  The  lectxire  and 
recitation  are  certainly  as  indispensable  as 
the  practical  class,  for  in  tiiem  the  princi- 
ples of  physiology — the  institutes  of  medi- 
cine—  must  be  expounded  in  logical  se- 
quence, and,  as  has  already  been  stated, 
the  bearing  of  the  experiments  which  the 
students  themselves  have  performed  must 
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be  clearly  explained.  It  is  in  the  lecture 
that  an  enthusiasm  for  the  work  may  be 
instilled  in  the  student's  mind,  and  it  is 
important  thai;  too  much  weight  be  not 
placed  on  detail,  but  that  every  opportu- 
nity be  taken  to  show  the  application  of 
physiological  truths  in  the  practise  of 
medicine.  For  details  the  student  should 
be  referred  to  the  text-books.  It  is  often 
stated  as  an  objection  to  systematic  lec- 
tures that  the  students  come  to  depend 
upon  the  notes  which  they  succeed  in  tak- 
ing during  them  in  preparing  for  their  ex- 
aminations. To  offset  this  possible  tend- 
ency, there  are  two  other  features  of  di- 
dactic instruction  which  are  of  great  im- 
portance. The  one  ^  is  the  recitation  or 
quiz,  and  the  other,  the  symposium.  One 
recitation  should  follow  every  two  lectures, 
and  it  should  be  conducted,  not  by  the  lec- 
turer himself,  but  by  an  assistant,  who, 
although  using  a  general  outline  of  tiie  lec- 
tures as  his  basis  for  questions,  does  not 
keep  to  that  alone,  but  reviews  the  subject 
from  his  own  point  of  view.  It  is  impor- 
tant that  a  record  be  kept  of  the  manner 
in  which  the  questions  are  answered  by 
each  student,  for  otherwise  it  is  difScult  to 
hold  every  member  of  the  class  to  thorough 
preparation.  Review  quizzes  covering  the 
larger  subdivisions  of  the  subject,  such  as 
circulation,  respiration,  etc.,  are  also  of 
great  value. 

The  symposia  constitute  a  most  impor- 
tant feature  of  the  course.  Besides  the 
symposia  on  practical  work,  which  have  al- 
ready been  discussed,  there  should  be  liter- 
ary symposia,  or  journal-club  meetings,  in 
which  each  student  in  turn  is  required  to 
read  before  the  class  a  short  paper  com- 
piled from  the  literature  on  some  theme 
which  has  been  allotted  to  him  by  ballot. 
The  themes  must  be  carefully  chosen,  so  as 
to  permit  of  presentation  within  the  short 
time  which  is  available  for  such  work,  and 


so  that  there  is  adequate  representation  in 
the  English  and  American  journals.  Some 
students  may  be  given  themes  requiring 
consultation  of  German  or  French  jour- 
nals, but  in  our  experience  the  college 
training  in  modem  languages  is  inade- 
quate for  their  extended  use  in  this  way. 
A  general  discussion,  by  the  members  of 
the  class  and  by  the  instructor,  should 
follow  the  presentation  of  each  paper,  the 
paper  and  discussion  together  occupying 
twenty  minutes,  thus  permitting  three 
papers  to  be  presented  in  an  hoiir.  It  is 
advantageous  so  to  group  the  papers  that 
the  themes  discussed  during  each  sympo- 
sium are  closely  related,  for  by  doing  so  a 
much  greater  interest  is  likely  to  be  aroused 
than  if  non-related  subjects  are  presented. 
To  prepare,  even  for  the  simplest  of 
themes,  a  well-balanced  and  comprehensive 
review  of  the  literature  that  shall  occupy 
but  ten  minutes  to  present,  is  certainly  by 
no  means  an  easy  task,  not  alone  for  hegm- 
ners,  but  it  is  impressed  upon  the  students 
that  the  practise  which  they  get  in  attempt- 
ing to  do  it  wiU  be  invaluable  to  them 
when  later,  as  practitioners  of  medicine, 
they  desire  to  present  papers  at  medical 
societies.  Appropriate  reprints  of  origi- 
nal articles  can  be  lent  from  the  depart- 
ment library  to  the  students,  but  besides 
this  they  should  have  free  access  to  such 
general  reviews  as  the  Index  Medicus  or 
the  Surgeon  General's  Catalogue,  the  use 
and  value  of  which  they  thus  come  to  ap- 
preciate. In  order  to  stimulate  thdr  best 
efforts,  we  have  found  it  advantageous  to 
offer  to  submit  the  best  two  or  three  papers 
for  publication  to  the  editor  of  the  local 
medical  journal.  There  should  not  be 
much  difSculty  in  most  large  medical 
centers  of  finding  some  editor  who  would 
be  glad  to  find  room  in  his  journal,  at  least 
during  the  sunmier  months,  for  the  publi- 
cation of  well-written,  up-to-date  reviews  on 
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current  physiological  literature.  A  copy 
of  each  theme  is  placed  in  the  department 
library,  and  its  merit  is  taken  into  consid- 
eration in  determining  the  final  grade  of 
the  student. 

Finally,  at  the  very  beginning  of  the 
physiological  course  there  should  be  several 
lectures  on  general  physiology,  and  at  oc- 
casional periods  during  it  there  should  be 
demonstrations  by  the  instructors  of  more 
complicated  experiments,  which  it  would 
be  impossible  for  the  students  themselves 
to  perform. 

Much  has  been  written  in  recent  times  re- 
garding the  relationship  of  biochemistry  to 
physiology,  some  believing  that  each  sub- 
ject should  be  assigned,  like  chemistry  and 
physics,  to  separate  departments,  whereas 
others  maintain  that  since  physiology 
proper  is  the  application  of  both  chemistry 
and  physics  to  the  process  of  living,  it 
should  be  taught  by  one  who  is  more  or  less 
versed  in  both  of  these  contributory  sci- 
ences. In  the  present  connection,  our 
judgment  is  somewhat  simplified  by  the  fact 
that  the  question  refers  solely  to  the  physi- 
ological training  of  medical  students,  to 
whom  physiology  must  be  taught  because 
it  is  to  serve  as  the  foundation  upon  which 
is  to  be  erected  their  subsequent  knowledge 
of  clinical  medicine.  It  must  be  taught 
not  in  dissociated  parts,  but  as  an  inte- 
grated assemblage  of  all  the  facts  and  ob- 
servations from  which  its  generalizations 
are  induced.  It  does  not  matter  very  much 
whetiier  the  head  of  the  department  of 
physiolc^y  is  primarily  a  chemist  or  a 
physicist  He  should,  however,  be  suffi- 
ciently familiar  with  both  sciences  to  make 
it  possible  for  him  to  teach  the  principles 
of  physiology  from  both  points  of  view, 
leaving  detailed  and  practical  instruction 
to  associates  who  are  specially  trained  in 
the  purely  experimental  or  in  the  purely 
chemical  aspects  of  the  subject.    By  such 


an  arrangement,  the  professor  of  physi- 
ology in  the  medical  school  might  be  either 
an  experimental  or  a  chemical  man,  and  his 
chief  assistant  would  be  especially  qualified 
in  whichever  branch  he  himself  was  not  so. 
Above  all  things,  however,  we  believe  that 
the  two  subjects  should  be  taught  together 
so  that  their  interdependence  may  be  con- 
stantly insisted  upon. 

Optional  courses  in  special  subjects,  given 
by  various  members  of  the  physiological 
staff,  offer  an  important  means  for  making 
the  students  cognizant  of  the  nature  of  the 
research  work  which  is  going  on  in  the 
physiological  world.  Although  such  courses 
are  likely  to  be  attended  by  the  best  stu- 
dents only,  the  class  as  a  whole  will  come  to 
realize  that  the  department  is  alive  and  up- 
to-date,  and  that  what  they  learn  in  the 
general  course  can  represent  but  the  very 
fundamentals  of  their  science.  The  ex- 
perience in  teaching  which  the  instructors 
gain  by  giving  these  optional  courses  is  a 
further  important  reason  for  giving  them. 
There  is  a  growing  opinion,  and  rightly  so, 
we  believe,  that  the  experienced  head  man 
in  the  department  should  expend  his  ener- 
gies in  teaching  the  fundamentals  of  his 
science,  and  that  he  should  delegate  to  his 
junior  associates  the  conduction  of  advanced 
classes.  This  does  not  mean  that  he  him- 
self should  not  offer  some  advanced  course 
in  a  subject  in  which  he  is  specially  inter- 
ested and  proficient,  but  it  does  mean  that 
to  leave  to  immature  and  undeveloped  as- 
sistants the  teaching  of  the  fundamentals  of 
the  subject  as  a  whole  is  pedagogically  un- 
sound, and  is  certain  to  produce  a  class  of 
students  that  are  unequally  trained,  and, 
besides,  have  a  low  estimate  of  the  value  of 
the  course. 

The  object  of  a  course  in  physiology  be- 
ing to  train  the  student  in  the  exercise  of 
his  faculties,  rather  than  to  jam  his  memory 
full  of  the  accumulated  truths  that  fill  its 
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archives,  it  is  important  that  he  begin  tinder 
the  instraction  of  one  who  by  experience  is 
able  to  present  the  sequence  of  evidence 
which  leads  up  to  the  establishment  of  even 
the  most  elementary  truths  of  his  science. 
If  the  scientific  attitude  be  acquired  at  the 
beginning,  the  student's  mind  is  prepared 
for  the  constant  acquisition  of  new  knowl- 
edge, which  he  comes  to  be  able  to  assimilate 
with  less  effort,  and  with  immensely  greater 
profit  to  himself. 

An  unfortunate  feature  of  every  course 
is  the  necessity  of  examination.  The  ne- 
cessity exists  for  two  reasons :  1.  To  offer  a 
disciplinary  method  by  which  each  student 
is  compelled  to  study  the  subject.  2.  To 
ascertain  whether  he  has  mastered  his  sub- 
ject sufficiently.  It  is  not  the  purpose  in 
the  present  paper  to  enter  in  any  detail 
into  this  much-discussed  pedagogical  prob- 
lem. It  is  certain,  however,  that  in  no 
other  respect  is  the  teaching  of  such  a  sub- 
ject as  physiology  likely  to  be  rendered  in- 
efficient and  unpractical  more  than  by  too 
much  examination.  As  we  have  stated  be- 
fore, a  record  of  the  general  behavior  of 
each  student  in  the  quizzes,  in  the  practi- 
cal courses,  and  in  the  symposia,  should  be 
kept,  BO  as  to  serve  as  the  main  basis  upon 
whieh  his  proficiency  is  determined,  the 
finer  grading  being  based  on  a  comprehen- 
sive final  examination,  which  should  be 
partly  oral  and  partly  written  in  nature. 
In  this  final  examination  opportunity 
would  be  offered  to  sort  out  those  students 
whose  standing,  as  judged  from  the  class 
records,  is  uncertain. 

Occasional  written  ''tests"  are  no  doubt 
of  some  use  in  permitting  the  students  to 
measure  their  standing,  and  in  supplying 
them  with  a  motive  for  reviewing  their 
work.  But  it  is  a  mistake  to  offer  these 
tests  too  frequently,  for  it  makes  the  stu- 
dent consider  the  obtaining  of  high  grades 
as  the  main  aim  and  object  of  his  studies. 


By  his  success  in  getting  high  grades,  the 
crammer,  who  merely  memorizes  what  he 
hears  or  reads,  comes  to  be  considered  as 
the  really  successful  student,  whereas  the 
thinker  who  accepts  nothing  until  he  un- 
derstands it  is  discouraged  because  he  can 
not  keep  the  pace. 

And  finally  as  to  the  future  of  the  phys- 
iological student,  how  is  his  fund  of  knowl- 
edge to  help  him  most  in  becoming  an 
efficient  diagnostician  and  therapeutist! 
The  answer  is  by  keeping  him  in  constant 
touch  with  physiology  during  the  time 
that  he  is  acquiring  his  clinical  knowl- 
edge. To  accomplish  this  is,  however,  a 
most  difficult  problem,  for  it  requires  that 
the  teacher  of  clinical  medicine  AaXL  him- 
self be  well  informed  in  the  modern  teach- 
ings of  physiology,  a  qualification  which 
unfortunately  but  few  of  our  clinical  ex- 
perts possess,  or  which  they  make  any  ef- 
fort  to  acquire.  There  has  no  doubt  been 
a  great  change  in  the  nature  of  the  teach- 
ing of  clinical  medicine  during  recent 
years.  The  old-fashioned  empirical  dog- 
matism is  gradually  giving  way  to  more 
logical  and  scientific  methods,  but  even  in 
our  best-manned  school  clinics,  there  yet 
remain  many  who  by  their  attitude  towards 
such  a  science  as  physiology  and  towards 
the  newer  methods  of  refined  diagnosis, 
which  depend  on  the  application  in  bedside 
work  of  physiological  methods,  mako  it 
very  difficult  to  realize  the  above  ideal. 
Naturally  enough  the  unthinking  student 
prefers  to  be  taught  cut-and-dry  systems 
of  diagnosis  and  treatment.  In  his  text- 
books of  medicine,  he  finds  tabulated 
groupings  of  symptoms  by  which  he  may 
distinguish  one  disease  from  another,  and 
he  expects  that,  having  learned  how  to  diag- 
nose, all  he  has  to  do  is  to  learn  the  pre- 
scribed treatment  for  the  disease.  By 
learning  his  medicine  in  such  a  manner — 
and  of  course  it  is  in  such  a  way  that  he 
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learns  it  when  he  attends  so-called  quiz 
classes  in  medicine — ^he  is  very  likely  to 
lose  all  of  his  scientific  attitude  towards 
fhe  management  of  disease.  He  comes  to 
think  of  diagnosis  as  being  nothing  more 
than  an  endeavor  to  find  the  text-book  name 
for  the  disease  under  which  the  grouping 
of  symptoms  which  he  elicits  happens  to 
fall,  and  he  loses  sight  of  the  fact  that  the 
symptoms  are  the  outcome  of  disturbed 
function  or  functions,  and  that  they  may 
vary  very  much  indeed  in  different  indi- 
viduals, according  to  the  degree  of  physi- 
ological disturbance  which  the  lesion    re- 
ates.    He  becomes  a  student  of  s3nnptoms 
rather  than  an  investigator  of  the  condi- 
tions which  are  their  cause.    After  all, 
text-books  of  medicine  are  intended  only  as 
rough  guides  for  the  classification  of  dis- 
ease, and  it  is  fatal  to  efficiency  in  medical 
training  if  this  fact  is  not  constantly  borne 
home    on    the   student.      He   must    be 
taught  to  study  and  treat  each  patient 
as  an  individual  problem,   and  just  as 
he  has  learned  in  the  practical  course  in 
physiology  that  the  same  experimental  con- 
dition may  lead  to  different  reactions  in 
different  animals,  so  must  he  expect  to  find 
among  different  patients  the  same  want  of 
uniformity  in  the  symptoms  which  are  pro- 
duced by  the  same  lesion.    The  student 
must  be  constantly  reminded  that  the  prac- 
tise of  medicine  is  in  its  merest  infancy, 
and  that  its  growth  depends  almost  entirely 
on  the  degree  to  winch  it  will  be  possible 
to  apply  the  accurate  methods  of  physi- 
ology and  experimental  medicine  to  its  in- 
vestigation.   In  the  past,  the  development 
of  knowledge  of  the  disease  of  the  circulat- 
ing system,  for  example,  has  depended  upon 
the  nse  of  the  simple  methods  of  ausculta- 
tion and  percussion;  at  tiie  present  it  is 
bonzid  up  wkh  the  use  of  the  electrocar- 
diogram, the  polysphygmogram  and  the 
skia^^ram,  and  in  the  future  it  #ill  un- 


doubtedly be  largely  dependent  upon  meth- 
ods which  will  be  bom  and  cradled  in  the 
physiological  laboratories.  Every  man 
trained  in  the  right  atmosphere  becomes  a 
potential  contributor  to  the  advancement  of 
clinical  knowledge. 

In  order  to  carry  out  these  ideals  in  the 
teaching  of  medicine,  it  is  necessary  to  pro- 
vide courses  such  as  experimental  pharma- 
cology and  so-called  experimental  medi- 
cine, in  which  the  more  purely  physiolog- 
ical experiment  is  modified  so  as  to  show 
how  its  results  can  be  used  in  the  investi- 
gation of  disease.  By  giving  pharmacol- 
ogy in  the  third  year  of  the  medical 
course,  and  experimental  medicine  in  the 
fourth,  the  difficulty  that  the  student  will 
disregard  the  scientific  aspect  of  medical 
practise  is  much  lessened. 

In  this  discussion  it  should  be  pointed 
out  that  the  term  ph3n3iology  is  employed 
in  the  broad  sense  under  wMch  it  was  de- 
fined at  the  outset,  that  is :  it  includes  the 
physical,  the  purely  biological  and  the 
chemical  phenomena  of  life. 

J.  J.  B.  MAOIiEOD. 
WXSTBBN  BlSXKVX  UKIVXBSITT 


ACCIDENTS  IN  COAL  MJNB8 

The  lack  of  comparable  and  accurate  sta- 
tistics of  coal-mine  accidents  in  the  United 
States  has  led  the  Bureau  of  Mines  to  collect 
such  data,  and  the  results  of  these  investiga- 
tions have  been  compiled  by  Mr.  F.  W.  Horton, 
in  Bulletin  No.  69,  entitled  **  Goal  Mine  Acci- 
dents in  the  United  States  and  Foreign  Coun- 
tries," which  has  just  been  issued.  This  report 
shows  that  during  1912,  2,860  men  were  killed 
in  the  coal  mines  in  the  United  States  as  com- 
pared with  2,719  for  1911,  and  that  the  fatality 
rate  was  lowered  from  8.73  in  1911,  to  8.15  per 
1,000  men  employed  in  1913.  The  report  con- 
tains statistical  information  concerning  the 
production,  the  number  of  men  employed  and 
the  number  of  men  kiUed  in  each  state  since 
1896.    From  1896  to  1907  the  number  of  men 
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killed  per  1,000  employed  gn^adually  increased 
with  only  slight  fluctuation ;  the  number  killed 
per  1,000,000  short  tons  also  increased,  but  the 
rate  fluctuated  over  a  wider  range. 

During  this  twelve-year  period  through  1907, 
the  increase  in  the  death  rate  was  accompanied 
by  an  enormous  increase  in  the  production  of 
coal.  In  1896  the  output  was  191,986,000  tons, 
and  in  1907  it  was  480,363,000  tons,  an  in- 
crease of  over  150  per  cent.  In  1896  each  man 
employed  produced  2.64  tons  coal  per  day, 
whereas  in  1907  the  daily  production  of  each 
man  was  3.06  tons,  an  increase  of  16  per  cent. 
Since  1907  there  has  been  a  marked  decrease 
in  the  number  of  fatalities  at  the  coal  mines. 

This  general  improvement  has  been  brought 
about  by  a  combination  of  causes,  the  princi- 
pal one  of  which  has  been  more  efficient  and 
effective  mine  inspection  on  the  part  of  the 
state  mining  departments  and  the  state  mine 
inspectors  throughout  the  country,  supple- 
mented by  greater  care  on  the  part  of  both 
operators  and  the  miners.  The  investigative 
and  educational  work  of  the  Bureau  of  Mines 
has  kept  both  the  operator  and  the  miner  alive 
to  the  various  dangers  connected  with  coal 
mining,  and  has  shown  what  precautions 
should  be  taken  to  avoid  these  dangers.  As  a 
result  of  these  educational  features,  mining 
companies  are  organizing  safety  committees; 
providing  emergency  hospitals,  training  men 
in  flrst  aid  and  rescue  work,  so  that  in  case 
of  a  disaster  they  are  equipped  to  cope  with 
any  ordinary  accident. 

The  fatality  rates  in  a  number  of  foreign 
countries  covering  a  period  of  ten  years,  1901 
to  1910  inclusive,  are  as  follows : 

Great  Britain,  1.36  per  1,000  men  employed; 
Germany,  2.11;  France,  1.69;  Belgium,  1.02; 
Japan,  2.92;  Austria,  1.04;  India,  0.96;  New 
South  Wales,  1.74;  Nova  Scotia,  2.65,  while 
the  rate  for  the  United  States  was  3.74.  The 
low  fatality  rates  in  the  foreign  countries 
may  be  accounted  for  largely  by  reason  of  the 
fact  that  coal-mine  inspection  has  been  in 
operation  much  longer  than  in  the  United 
States.  In  Great  Britain  the  coal  mine  acci- 
dent statistics  have  been  collected,  published 
and  studied  since  1851;  France,  1853;  Aus- 


tria, 1875;  Germany,  1862;  and  Belgium, 
1831. 

A  chronological  list  of  the  more  disastrous 
coal-mine  accidents  in  the  United  States  shows 
that  275  accidents  have  occurred  since  1839, 
in  which  five  or  more  men  were  killed  at  one 
time,  representing  a  total  of  6,777  fatalities. 
Of  these  accidents  there  were  135  that  killed 
from  five  to  nine  men  each,  a  total  of  859; 
eighty-two  that  killed  from  ten  to  twenty-four 
men  each,  a  total  of  1,237;  twenty-five  that 
killed  from  twenty-five  to  forty-nine  men 
each,  a  total  of  870 ;  eighteen  that  killed  from 
fifty  to  ninety-nine  men  each,  a  total  of  1,221 ; 
eleven  that  killed  from  100  to  199  men  each, 
a  total  of  1,534 ;  three  that  killed  from  200  to 
299  men  each,  a  total  of  695,  and  one  that 
killed  361  men. 

Of  these  larger  disasters  gas  and  coal-dust 
explosions  caused  183  accidents  and  5,111 
deaths,  or  over  three  fourths  of  the  total  num- 
ber of  men  killed.  The  next  greatest  number 
of  deaths  were  from  mine  fires,  which  caused 
the  loss  of  1,082  lives,  or  over  fifteen  per  cent, 
of  the  total  number  killed,  by  thirty-three 
separate  accidents.  It  may  thus  be  seen  that 
accidents  from  gas  and  coal-dust  explosions 
and  mine  fires  account  for  more  than  ninety 
per  cent,  of  the  total  number  of  men  killed  in 
these  large  accidents,  although  falls  of  roof, 
pillars  and  walls  claim  nearly  fifty  per  cent,  of 
the  total  fatalities. 


THE  BADIUM  BES0UBCE8  OF  THE  UNITED 

STATES 

Seoretary  Lane  proposes  to  withdraw  all 
lands  of  the  public  domain  suspected  of  oonr 
taining  radium,  that  their  deposits  may  be  se- 
cured for  the  public  good  and  not  become  the 
subject  of  private  speculation.  Mr.  Lane  has 
outlined  his  plan  in  a  letter  to  Chairman 
Foster  of  the  House  Mines  Committee,  urging 
immediate  passage  of  a  joint  congressional 
resolution  to  empower  President  Wilson  to 
make  the  withdrawals.  Investigations  of  the 
Geological  Survey  have  located  public  lands 
believed  to  contain  the  substance  now  so  in- 
valuable in  medicine.  By  the  terms  of  the 
proposed  resolution  the  Secretary  of  the  In- 
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terior  would  be  authorized  ''  to  conduct  ex- 
plorations and  researches  with  a  view  to  de^ 
termining  the  practicability  of  developing 
from  such  ores  a  supply  of  radium  and  to  pro- 
vide for  the  mining  and  treatment  of  radium- 
bearing  ores  in  such  manner  as  would  best 
secure  a  supply  of  radium  for  the  use  of  the 
government  of  the  United  States  and  the  hos- 
pitals of  this  country." 

Secretary  Lane  points  out  that  there  are 
only  two  grams  of  radium  at  present  in  the 
United  Stotes.  It  is  valued  at  $120,000  a 
gram.  All  has  been  procured  from  Europe. 
**  Three  fourths  of  the  radium  produced  in  the 
world  during  the  year  1912,"  says  Secretary 
Lane,  "  came  from  American  ores,  yet  we  have, 
^  up  to  this  time,  taken  no  steps  whatever  to 
preserve  for  our  own  people  this  invaluable 
metal,  and  our  physicians  and  hospitals  are 
dependent  upon  European  laboratories  for 
such  supply  as  they  can  procure,  and  are  sub- 
ject to  whatever  monopoly  charge  the  Euro- 
pean laboratories  demand  for  their  product." 

In  view  of  the  use  of  radium  in  the  treat- 
ment of  cancer  and  the  difficulty  now  experi- 
enced in  obtaining  a  supply  of  it,  Secretary 
Lane  says,  that  as  one  person  in  every  ten  in 
this  country  more  than  fifty  years  of  age  suf- 
fers from  cancer,  "it  is  difficult  to  overesti- 
mate the  necessity  of  securing  immediately  as 
large  a  supply  as  possible  of  this  mysterious 
remedy."  Continuing,  the  secretary  says: 
''Kadium  is  found  in  ores  carrying  uranium 
and  Tanadium,  which  are  used  extensively  in 
the  arts,  and  processes  by  which  it  is  extracted 
are  secret.  A  process  has  been  invented  by 
the  chemists  in  our  Bureau  of  Mines  which 
promises,  from  the  laboratory  experiments 
thus  far  made,  to  be  successful.  Under  the 
endowment  of  two  Americans,  a  building  is 
now  being  erected  in  Denver  (which,  with  its 
equipment,  will  be  opened  for  work  in  the 
coming  February),  in  which  an  effort  will  be 
made  to  prove  the  commercial  possibility  of 
this  American  process.  If  successful,  this 
process  will  be  given  to  the  world,  and  all  of 
tiie  radium  secured  over  and  above  a  small 
minimum  will  be  the  property  of  the  United 
States,  and  will  be  put  into  the  hands  of  the 


United  States  Public  Health  Service  for  public 
use.  Under  aU  these  circumstances  it  seems 
to  me  that  the  only  prudent  course  that  the 
United  States  can  follow  is  to  withdraw  such 
of  its  lands  as  are  supposed  to  contain  radium 
from  public  entry.  This  will  guard  against 
these  lands  being  taken  up  by  those  who  would 
not  put  them  to  their  highest  and  most  bene- 
ficial use.  It  would  be  inhuman  to  deprive 
other  nations  of  access  to  our  radium  deposits 
if  they  alone  were  masters  of  the  secret  by 
which  this  mineral  could  be  secured,  and  it  is 
believed  that  there  is  a  sufficient  amount  of 
camotite  and  pitchblend  already  in  private 
ownership  in  this  country  to  permit  of  con- 
tinued Euroi)ean  exx>erimentation  and  pro- 
duction. The  people  of  the  United  States, 
however,  should  be  entitled  to  protection 
against  the  exhaustion  of  this  resource  and 
its  exclusive  control  by  the  scientists  of  other 
lands." 


SCIENTIFIC  NOTES  AND  NEWS 

It  is  proposed  to  place  a  suitable  memorial 
of  the  late  Alfred  Bussel  Wallace  in  West- 
minster Abbey.  It  is  also  proposed  to  pre- 
sent a  statue  or  bust  to  the  British  Museum 
of  Natural  History  and  a  portrait  to  the  Royal 
Society.  Contributions  to  the  Alfred  Bussd 
Wallace  Memorial  Fund  may  be  sent  to  the 
Union  of  London  and  Smith  Bank,  Holbom 
Circus,  London,  E.  C. 

Lord  Rayleioh  will  unveil  a  tablet  to  the 
memory  of  Lord  Lister  at  King's  College, 
London,  on  January  14.  The  ceremony 
will  be  followed  by  the  inaugural  lecture  of 
the  newly  appointed  professor  of  physics,  Pro- 
fessor O.  W.  Richardson,  F.R.S.,  recently  of 
Princeton  University,  who  will  take  as  his 
subject  "The  Discharge  of  Electricity  from 
Hot  Bodies."  Lord  Rayleigh  will  also  preside 
at  this  lecture. 

Sir  Archibald  Oeieie,  the  distinguished 
British  geologist,  has  been  appointed  a  mem- 
ber of  the  Order  of  Merit,  filling  the  vacancy 
caused  by  the  death  of  Alfred  Russel  Wallace. 

Other  New  Year's  honors  in  Great  Britain 
include  a  viscountcy  conferred  on  Mr.  James 
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Bryce,  recently  British  ambassador  at  Wash- 
ington. 

The  National  Geographical  Society  has 
awarded  a  medal  in  honor  of  the  late  Pro- 
fessor Franklin  Hiram  King  for  his  work  on 
Chinese  agriculture. 

Colonel  Gobgas,  M.D.,  chief  sanitary  offi- 
cer of  the  Panama  Canal,  has  been  elected  an 
honorary  fellow  of  the  Eoyal  Sanitary  Insti- 
tute, London. 

The  executive  committee  of  the  board  of 
trustees  of  Cornell  University  has  made  the 
following  expression  of  its  feeling  with  re- 
spect to  the  resignation  of  Professor  J.  H. 
Comstock: 

In  aeeepting  the  foregoing  resignatioa  the  trus- 
tees congratulate  Professor  Comstock  on  his  long, 
honorable  and  fruitful  service  to  Cornell  Univer- 
sity, with  which  as  student  and  teacher  he  has 
been  associated  almost  without  interruption  since 
he  matriculated  as  a  freshman,  and  they  bear 
grateful  testimony  to  his  success  in  teaching  and 
in  inspiring  students  and  also  in  scientific  in- 
vestigation, for  the  continuance  of  which  they 
trust  his  health  and  energy  may  be  preserved  for 
many  years  to  come  to  the  honor  of  his  alma  mater 
and  the  advancemoit  of  truth  and  knowledge. 

After  accepting  the  resignation  of  Professor 
Charlee  BeGarmo,  the  committee  adopted  the 
following  minute: 

Dr.  BeCkurmo  came  to  Cornell  after  twenty-five 
years'  labor  as  teacher  and  administrator  in  school, 
college  and  university.  Under  his  guidance  the 
department  of  education  was  reorganized  and  hss 
been  a  large  factor  in  the  preparation  of  many 
students  for  usefulness.  During  his  years  of  serv- 
ice to  Cornell  he  has  wielded  a  widespread  influ- 
ence in  the  country  through  his  writings,  his  ad- 
dresses to  gatherings  of  school  men,  his  helpful- 
ness to  those  charged  with  school  administration. 
In  the  university  he  has  inspired  others  by  his 
teaching  and  even  more  by  the  gentle  nobility  of 
his  character,  and  by  his  steadfast  devotion  to  the 
highest  standards  of  life  and  work. 

Professor  Simonin^  of  the  Paris  Observa- 
tory, Professor  Abraham,  of  the  University  of 
Paris,  and  Captain  Carrier,  of  the  French 
army,  the  three  savants  cooperating  with  a 
similar  party  of  Americans  in  determining, 
with  the  assistance  of  radio  signals,  the  differ- 


ence of  longitude  between  Washington  and 
Paris,  recently  delivered  short  addresses  be- 
fore an  audience  comprising  the  Naval  Obser- 
vatory staff  and  representatives  drawn  from 
the  naval  and  scientific  circles  of  Washington. 

At  the  annual  meeting  of  the  American 
Ornithologists'  Union  in  November  last  it  was 
decided  to  increase  the  membership  of  the 
Committee  on  Classification  and  Nomenclature 
from  seven  to  eleven  with  the  object  of  having 
it  organize  as  two  subcommittees,  one  of  four 
members  to  consider  matters  of  nomenclature, 
the  other  of  seven  members,  to  cover  syste- 
matic and  geographic  questions,  especially  the 
acceptance  or  rejection  of  proposed  new  forms. 
The  president.  Dr.  Frank  M.  Chapman,  has 
reappointed  the  old  committee,  consisting  of 
J.  A.  Allen,  William  Brewster,  Jonathan 
Dwight,  Jr.,  C.  Hart  Merriam,  Charles  W« 
Richmond,  Bobert  Ridgway  and  Witmer 
Stone;  and  as  the  four  additional  members  he 
has  named  Joseph  Orinnell,  E.  W.  Nelson, 
Hariy  C.  Oberholser  and  T.  S.  Palmer. 

Mr.  O.  W.  Lahpluoh,  F.R8.,  has  been  pro- 
moted to  be  assistant  director  of  the  Geologi- 
cal Survey  of  Great  Britain,  and  Mr.  T.  0. 
Cantrill  to  be  district  geologist 

W.  S.  Valiant,  for  twenty  years  assistant  in 
the  geological  museum  of  Rutgers  CoUege,  has 
been  appointed  curator.  Professor  J.  Yolney 
Lewis,  formerly  designated  curator,  has  been 
made  director. 

The  autumn  series  of  public  lectures,  given 
at  Washington  University,  St.  Louis,  came  to 
a  dose  with  an  address  by  Dr.  Eugene  L.  Opie 
on  ^*  Modem  Tendencies  in  Medicine." 

Thb  Friday  evening  meetings  of  the  Royal 
Listitution,  London,  will  be  resumed  on  Jan- 
uary 28,  when  Sir  James  Dewar  will  speak  on 
the  coming  of  age  of  the  vacuum  flask.  Amon^ 
the  lectures  announced  is  one  on  the  mechan- 
ics of  muscular  effort,  by  Mr.  H.  S.  Hele- 
Shaw,  F.R.S.,  and  another  on  the  production 
of  neon  and  helium  by  electric  discharge,  by 
Professor  Norman  Collie,  F.R.S.  On  Febru- 
ary 20  Professor  Arthur  Eeith,  conservator  of 
the  Museum  of  the  Royal  College  of  Surgeons 
of  England,   will   relate   the   results   of   an 
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anthropological  study  of  the  busts  and  por- 
traits of  Shakespeare  and  Bums. 

The  library  of  the  late  Professor  Ernest 
Ziegler,  formerly  professor  of  pathology  at  the 
University  of  Freiburg,  purchased  for  the 
University  of  Pittsburgh  by  Mr.  Kichard 
Beatty  Mellen  was  formally  presented  to  the 
university  at  a  meeting  held  in  the  University 
Club,  Pittsburgh,  December  5.  The  addresses 
of  the  evening  were  given  by  Dr.  William  H. 
Welch,  Baltimore,  and  Mr.  Harrison  W. 
Carver,  Pittsburgh. 

Dr.  S.  Weir  Mitchell,  distinguished  as  a 
man  of  science,  as  a  man  of  letters  and  as  a 
physician,  died  at  his  home  in  Philadelphia, 
on  January  7,  at  the  age  of  nearly  eighty-four 
years. 

Dr.  Seth  Carlo  Chandler,  the  distinguished 
astronomer,  at  one  time  assistant  to  Dr.  B.  A. 
Gould,  aid  in  the  U.  S.  Coast  Survey  and  in 
the  Harvard  College  Observatory,  since  1885 
engaged  in  private  investigation,  died  on  Jan- 
uary 31,  at  the  age  of  sixty-seven  years. 

Dr.  Frederick  Carl  Busch,  for  some  years 
professor  of  physiology  at  the  University  of 
Buffalo,  recently  engaged  in  cancer  research, 
died  from  that  disease  on  January  3,  aged 
forty  years. 

Hiram  Johk  Messenger,  Ph.D.  (Cornell), 
for  the  last  fifteen  years  the  actuary  of  the 
Travelers  Insurance  Company,  at  one  time 
associate  professor  of  mathematics  in  New 
York  University,  author  of  publications  on  so- 
cial statistics,  died  at  his  home  in  Hartford, 
Conn.,  on  December  15. 

By  the  will  of  the  late  Mr.  Arnold  Fried- 
lander,  an  English  merchant,  $25,000  is  left 
for  a  cancer  research  fund. 

The  Ecuadorean  government  has  approved 
the  contract  witli  a  London  firm  for  the  sani- 
tation of  OuayaquiL  The  question  of  clean- 
ing up  Guayaquil  has  been  under  considera- 
tion for  a  long  time.  Bubonic  plague  and 
yellow  fever  have  been  prevalent  there,  and 
the  proper  sanitation  of  the  port  was  made 
the  dubject  of  an  investigation  by  Colonel 


William  C.  Oorgas,  head  of  the  sanitary  work 
in  the  Panama  Canal  zone.  The  installation 
of  a  proper  sanitary  system  has  been  made 
imperative  by  the  early  opening  of  the  Pan- 
ama CanaL  It  is  understood  that  the  cost  of 
the  work  will  approximate  $10,000,000. 


UNIVBBSITT    AND    EDUCATIONAL    NEWS 

The  movement  for  the  establishment  of  a 
national  university  in  Washington  on  the  plan 
indorsed  by  the  National  Association  of  State 
Universities  is  taking  form,  and  President 
James,  of  the  University  of  Illinois,  has,  it  is 
understood,  commenced  the  preparation  of  a 
bill  soon  to  be  submitted  to  President  Wilson 
for  his  approval  and  afterwards  to  be  intro- 
duced in  both  houses  of  Congress.  The  bill 
will  carry  a  preliminary  appropriation  of 
$500,000  toward  the  establishment  of  a  uni- 
versity to  be  under  the  control  of  a  board  ap- 
pointed by  the  president  of  the  United  States. 
It  will  propose  an  advisory  board  made  up  of 
one  delegate  from  each  state  to  frame  the 
policy  of  the  institution. 

The  will  of  the  late  Seth  K.  Sweetser,  of 
Brookline,  Mass.,  makes  public  bequests 
amounting  to  $137,000,  including  $25,000  to 
the  Massachusetts  Institute  of  Technology. 

Annouxoemekt  is  made  that  the  Cleveland 
City  Hospital  and  the  school  of  medicine  of 
Wesjtem  Beserve  University  are  to  be  affiliated. 
The  agreement  which  will  be  entered  into  by 
the  city  and  the  university  will  provide  that 
all  members  of  the  visiting  staff  of  the  City 
Hospital  shall  be  nominated  by  the  trustees 
of  Western  Beserve  University  upon  recom- 
mendation by  the  faculty  of  the  school  of 
medicine.  The  visiting  staff  will  have  abso- 
lute authority  over  the  professional  treatment 
of  all  patients  of  the  hospital.  The  director 
of  public  welfare  will  be  the  administrative 
head  of  the  hospital.  The  university  will  have 
all  teaching  and  research  privileges. 

Twelve  colleges,  hospitals  and  charitable 
institutions  of  Minnesota,  nine  of  them  in 
Minneapolis,  are  the  recipients  of  New  Year's 
gifts  aggregating  $230,000  from  David  D. 
Stewart,  of  St.  Albans,  Me.,  who  inherited  the 
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estate  of  the  late  Levi  M.  Stewart,  of  Minnea- 
polis. Mr.  Stewart  in  the  last  year  has  given 
away  $630,000,  practically  half  of  the  estate 
that  was  left  him.  About  (400,000  went  to 
churches,  colleges  and  charitable  institutions 
in  Maine. 

By  the  action  of  a  New  Haven  court  Yale 
University  is  adjudged  not  entitled  to  a  legacy 
of  $700,000.  The  money  was  devised  by  Mrs. 
Henry  O.  Hotchkiss,  who  died  last  year.  The 
court  rules  that  the  will  is  void  because  Mrs. 
Hotchkiss  did  not  get  for  herself  complete  and 
ultimate  ccmtrol  of  the  money. 

Dr.  John  Huston  Finlet  was  installed 
president  of  the  University  of  the  State  of 
New  York  and  commissioner  of  education  on 
January  2.  The  inaugural  address  by  Dr. 
Finley  was  given  in  the  afternoon  session. 
Other  speakers  included  St.  Clair  McKelway, 
chancellor  of  the  university;  Nicholas  Murray 
Butler,  president  of  Columbia  University,  and 
Calvin  N.  Kendall,  commissioner  of  education 
of  New  Jersey.  The  program  for  the  evening 
included  addresses  by  Oovemor  Glynn, 
Franklin  K.  Lane,  secretary  of  the  interior; 
Charles  W.  Eliot,  president  emeritus  of  Har- 
vard University,  and  Jean  J.  Jusserand,  am- 
bassador from  France. 

The  American  Political  Science  Associa- 
tion at  its  Washington  meeting  last  wedc 
adopted  a  resolution  providing  for  the  ap- 
pointment of  a  committee  of  three  ''to  ex- 
amine and  rex)ort  upon  the  present  situation 
in  American  educational  institutions  as  to 
liberty  of  thought,  freedom  of  speech  and  se- 
curity of  tenure  for  teachers  of  political  sci- 
ence." The  committee  was  authorized  to  co- 
operate with  similar  bodies  of  other  societies 
of  the  social  sciences. 

The  examiners  for  the  Shaw  Fellowship 
open  to  graduates  in  philosophy  of  the  four 
Scottish  universities  have  recommended  that 
it  be  awarded  to  Mr.  G.  A.  Johnston,  of  Glas- 
gow. It  is  of  the  annual  value  of  about  £160, 
and  is  tenable  for  five  years. 

Mb.  a.  £.  Mortimer- WooLF  has  been  ap- 
pointed demonstrator  in  the  department  of 
anatomy  at  King's  College,  London. 


Mr.  George  Senter,  D.Sc  (Lond.),  PhJ). 
(Leipzig),  reader  in  chemistry  in  the  Univer- 
sity of  London  and  lecturer  in  chemistry  at 
St.  Mary's  Medical  School,  has  been  appointed 
head  of  the  department  of  chemistry  at  Birk- 
beck  College,  London,  in  succession  to  Dr» 
Alexander  McKenzie,  who  has  been  elected  to 
the  chair  of  chemistry  at  University  College,. 
Dundee  (University  of  St.  Andrews). 


DISCUSSION  AND  C0BBE8P0NDBNCE 

A  HODERN  text-book  of  geology — ^AND 

EVOLUTION 

Time,  after  all,  is  a  matter  of  relativity  for 
most  of  us.  To-day,  under  circumstances,  may^ 
really  be  yesterday.  A  little  scientific  book  ot 
the  time  of  the  middle  of  last  century — a  few" 
years,  say,  after  the  publication  of  Darwin's 
"  Origin  " — ^has  just  come  under  my  eyes.  But 
it  could  not  have  come  much  before  because^ 
its  title  page  bears  the  imprint,  '' Quebec, 
1913.'' 

It  is  a  little  text-book  (in  French)  of  geol- 
ogy: "Abr^g6  de  G^logie,  par  L'Abbe  V.-A. 
Huard,  A.M.,  Directeur  du  Naturaliste  Cana- 
dien,  Conservateur  du  Mus6e  de  I'lnstruction 
Publique,  et  Entomologiste  officiel  de  la  Prov- 
ince de  Quebec." 

It  is  one  of  a  series  of  similar  books  by  the- 
same  author  (zoology,  botany,  mineralogy, 
geology)  which  form  a  "  Cours  abr6ge  d'hia- 
toire  naturelle,  a  I'usage  des  maisons  d'educa- 
tion."  It  is,  in  other  words,  an  introduction! 
and  guide  to  science  for  the  rising  generation 
of  French  Canadians. 

It  comprises  six  chapters  about  the  earth's- 
crust,  the  agents  that  modify  it  and  the  fossils- 
that  lie  in  it;  and  a  seventh  divided  into  two 
articles :  *'  Art.  1,  L'histoire  primitive  du  genre- 
humain ;  Art.  2,  Ce  quil  f  aut  penser  du  trans- 
formisme."  It  is  this  last  chapter  particularly 
that  seizes  one's  attention. 

The  first  paragraph  of  the  first  article  con- 
cerns the  ''age  of  the  human  species."  It  is* 
as  follows: 

"The  infallible  authority  of  the  Church — 
[have  I  neglected  to  mention  that  the  reverse- 
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of  the  title-page  of  this  text-hook  for  secondary 
schools  hears  the  imprint,  "Nihil  ohstat," 
followed  hy  the  signature  of  the  "censor 
designatiu  '*  and  the  imprimatur  of  the  hishop 
administrator  of  Quebec?] — ^the  infallible 
authority  of  the  Church  has  made  no  definite 
determination  as  to  the  date  when  Ood  created 
man,  nor,  by  consequence,  when  man  com- 
menced to  exist  upon  earth.  There  is  a  chron- 
ology in  the  Holy  Books  written  under  the 
inspiration  of  God,  but  in  addition  to  the  fact 
that  it  must  be  admitted  that  in  the  work  of 
the  ancient  copyists  extending  over  long  peri- 
ods of  time  the  figures  of  this  Biblical  chronol- 
ogy may  have  been  considerably  altered,  we 
may  believe  also  that  the  sacred  writer  has  not 
pretended  to  any  completeness  of  genealogy  of 
the  patriarchs.  Thus  from  the  evidence  of 
Revelation  there  is  no  absolute  statement  to 
be  made  relative  to  the  existence  of  man  on 
the  earth;  moreover,  this  is  a  question  that 
interests  neither  dogma  nor  morals." 

In  two  succeeding  paragraphs  the  teacher 
states  that  geological  evidence  shows  that  man 
did  not  exist  in  the  Tertiary  epoch.  The 
geological  indications  are  that  the  creation  of 
man  dates  from  the  end  of  the  first  period  of 
the  Quaternary.  ''  One  may  add  that  there  is 
to-day  a  tendency  to  believe  that  the  human 
species  has  existed  for  9,000  or  10,000  years; 
but  this  is  only  an  opinion  more  or  less  prob- 
able that  each  is  free  to  accept  or  reject  for 
himself." 

The  second  part  of  the  chapter  takes  up,  as 
I  have  already  indicated,  the  subject  of  evolu- 
iion.  It  begins  with  a  recognition  and  demon- 
stration of  the  unusually  favorable  condition 
of  the  infants  of  Quebec  as  regards  science. 

"  With  us,"  writes  the  good  Abbe,  "  the  little 
child  when  it  has  well  learned  its  catechism  is 
sure  of  the  solution  of  the  most  grave  problems 
which  can  disturb  the  human  mind;  it  is  in 
possession  of  the  truth  on  the  most  important 
of  questions.  It  knows,  for  example,  the  exist- 
ence of  God,  that  is  to  say  the  existence  of  the 
eternal  Being  whose  perfectness  and  power 
are  infinite.  It  knows  that  God  has  created, 
that  is  to  say  produced  by  an  act  of  His  will, 
the  whole  visible  and  invisible  universe;  and 


as  regards  our  earth,  it  knows  that  God  has 
created  all  the  kinds,  mineral,  vegetable  and 
animal  that  are  found  on  it.  The  science  of 
this  little  child  is  then  already  immense,  and 
it  is  certain." 

In  painful  contrast  to  this,  the  teacher  finds 
that  ''in  other  lands  there  are  unfortunately 
men  who  pass  for  savants,  who  ignore  or  refuse 
to  admit  and  even  combat  these  truths  which 
rest  not  alone  upon  revealed  religion,  but  also 
upon  philosophy  and  upon  the  natural  sciences 
where  they  are  impartially  questioned  and  legi- 
timately understood.  These  men  attribute  all 
the  development  of  the  world,  organic  and 
inorganic,  solely  to  the  forces  of  nature,  and 
they  do  this  either  to  eliminate  any  necessity 
of  intervention  in  this  development  by  God  or 
to  discredit  the  Church  which  He  has  estab- 
lished." However,  our  author  admits  in  a 
footnote^  that  not  all  evolutionists  have  such 
perfidious  intentions,  these  others  being  en- 
gaged in  following  the  chorus-masters  of  evo- 
lution simply  by  their  lack  of  scientific  knowl- 
edge and  capacity  for  reflection,  or  because 
they  wish  to  be  believed  to  be  in  the  scientific 
swim,  a  la  mode. 

M.  Huard  then  proceeds  to  a  brief  setting 
forth  of  the  actual  hypothesis — ^the  absurd 
hypothesis — of  transf  ormism,  and  of  the  trivial 
and  thoroughly  exploded  alleged  factors  of  this 
evolution :  namely,  natural  selection,  the  influ- 
ence of  the  use  of  organs,  and  the  influence  of 
the  environment.  "  It  is  necessary  to  add  that 
these  famous  principles  of  the  evolutional 
hypothesis  have  no  longer  many  partisans 
to-day,  because  the  actual  facts  have  proved 
their  unreality.  It  is  well,  however,  to  know 
them  at  least  by  name,  because  of  the  historic 
interest  which  still  attaches  to  them." 

M.  Huard  then  offers  a  series  of  scientific 
criticisms  of  evolution  which  are  sufficient  in 
themselves  to  make  untenable  any  belief  in  it, 
without  making  appeal  at  all  to  those  other 

i"Il  ne  manque  pas,  assar^ment,  d 'Evolution- 
nistes  qui  n'ont  pas  ces  intentions  perfldes,  et 
qui  ne  se  sent  engages  k  la  suite  des  coryphees 
du  transf ormisme  que  par  d6f aut  de  seienee  ou  de 
reflexion,  ou  i>our  suivre  ce  qu'ils  croient  6tre  le 
eourant  scientifique  du  jour." 
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presumably  even  more  conyincing ''  motifs  ires 
graves"  that  the  theologians  and  philosophers 
have  for  disproving  the  hypothesis  of  the  evo- 
lutionists. 

These  objections  to  evolution,  *'  drawn  exclu- 
sively from  the  domain  of  science/'  are  as 
foUows  (quoted  unabridged  and  unmutilated) : 

''1.  The  great  objection  that  can  be  made, 
a  priori,  to  evolution,  and  one  which  should 
make  unnecessary  all  discussion,  is  that  it  is 
impossible  to  cite  in  its  favor  a  single  fact, 
well  determined  and  legitimately  interpreted, 
which  shows  that  a  single  species  has  certainly 
evolved  into  another  species.  It  is  evident  that 
a  single  fact  of  this  kind  would  be  sufficient, 
if  not  to  establish  solidly  the  hypothesis  of  evo- 
lution, at  least  to  break  much  of  the  force  and 
worth  of  the  arguments  of  the  adversaries  of 
the  hypothesis. 

"2.  As  regards  man  himself,  one  has  gone 
so  far  as  to  attribute  to  him  for  ancestor,  Hie 
monkey,  which  by  successive  betterments 
should  have  finally  become  the  human  crea- 
ture. Only,  one  can  give  no  proof  of  this 
transformation;  one  knows  none  of  the  inter- 
mediate beings  which  should  have  formed  an 
uninterrupted  series  between  the  monkey  and 
man.  Let  us  add  that  whether  we  consider  the 
Cranial  development,  or  the  anatomical  struc- 
ture, there  are  very  great  difFerences  between 
man  and  even  the  most  perfectly  constituted 
monkey.  It  is  the  intellectual  faculties,  above 
all,  which  ofFer  no  ground  of  comparison  be- 
tween man  and  monkeys.  It  is  necessary  then 
to  admit,  from  the  scientific  point  of  view,  the 
direct  creation  of  man  by  God. 

''  8.  Just  as  the  human  being  has  remained 
the  same  from  the  beginning,  so  also  have  the 
animal  and  plant  kinds  remained  the  same, 
as  proved  by  the  study  of  fossils  of  all  the 
geological  epochs.  There  is  not  the  least  proof 
that  a  single  species  can,  in  however  long  a 
time,  become  another  8i>ecies.  There  have 
been,  without  doubt,  both  with  man  and  with 
animals  and  plants,  changes  due  to  climate, 
nutrition,  the  soil,  etc.;  these  changes  have 
given  rise  to  varieties  more  or  less  stable, 
within  the  species,  but  never  to  new  species. 
The  trilobites,  for  example,  whose  history  can 


be  followed  in  the  geological  strata  up  to  their 
very  end,  since  they  did  not  persist  beyond  the 
Tertiary  epoch,  have  offered  in  only  a  dozen 
of  their  three  or  four  hundred  species,  no  more 
than  slight  variations,  which  were  not  even 
completely  maintained  by  their  descendants. 

'^  Evolution,  understood  in  a  very  restricted 
sense,  can  then  show  us  new  varieties  that  only 
culture  or  other  causes  can  produce;  but  there 
its  power  ceases,  as  experiment  has  demon- 
strated. 

"4.  Paleontology  testifies  that  species  have 
not  appeared,  from  the  beginning,  as  a  series 
of  successive,  ever  better  stages,  but  they  have 
appeared  suddenly  and  without  relation  to  the 
species  existing  before.  And  they  have  ap- 
peared all  at  once  in  all  their  relative  perfec- 
tion. 

^'5.  If  evolution  had,  as  it  is  claimed,  pro- 
duced the  perfecting  of  species,  the  last  come 
among  organisms  would  be  the  most  perfect. 
Now,  the  study  of  fossils  proves  that  the  con- 
trary is  often  true.  For  example,  the  most 
ancient  fishes,  the  first  sea-urchins,  the  oldest 
plants,  the  Carboniferous  amphibia,  were  more 
perfect  than  the  fishes,  sea-urchins,  amphibia 
and  plants  of  to-day. 

"  6.  It  is  not  superfluous  to  add  to  what  has 
preceded  that  since  the  beginning  of  historic 
time  there  has  been  recorded  no  sign  of  the 
passing  of  one  si>ecie8  into  another,  neither 
among  the  plants  nor  animals. 

^*  The  conclusions  to  draw  from  all  this  are : 
(1)  that  the  fixity  of  species  is  a  scientific 
truth  clearly  and  solidly  established;  (2)  that 
Qod  himself,  author  of  all  that  exists  outside 
of  himself,  has  directly  created  man  and  all 
the  animal  and  plant  species.'' 

To  add  anything  to  this  is  to  produce  the 
anti-climax.  Yet  it  must  be  noted  that  Abbe 
Huard's  text-book  has  not  gone  wholly  without 
criticism  in  French  Oanada.  In  Le  Pays,  of 
Montreal,  a  writer  took  some  exception  to  the 
Abbe's  position  on  evolution.  Le  Pays  was  rep- 
rimanded by  the  Archbishops  of  Montreal  and 
Quebec  and  the  reading  of  the  journal  inter- 
dicted. In  Le  Naturalists  Canadien  (October, 
1913)  (his  own  paper)  the  Abbe  Huard  refers 
appreciatively  to  the  incident,  and  mentiona 
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that  the  dingle  one  of  the  pro-transfonnism 
axgmnents  of  the  writer  in  Le  Pays  which 
remains  in  his  memory  is,  that  the  best  geolo- 
gists of  the  United  States  believe  in  oTolution. 
The  Abbe  justly  remarks  that  the  argument 
does  not  seem  to  him  overwhelming.  For,  he 
adds,  they  and  even  most  geologists  of  the  Eng- 
lish language  and  protestant  faith  are  parti- 
sans of  evolution  because  of  their  lack  of 
philosophic  and  religious  instruction. 

V.  L.  K 
Staniobd  XJnivxbsitt,  Gal. 

A   SIMPLB   APPABATU8   FOB   ILLUSTRATINO   PHOTO- 
SYNTHESIS 

The  use  of  experiments,  illustrating  the 
various  physiological  processes  in  plants,  are 
ccMning  more  and  more  into  use  in  connection 
with  the  teaching  of  elementary  botany  in  the 
leeondary  schools.  Unfortunately  the  funds 
available  for  the  purchase  of  apparatus  are  so 
limited  in  many  of  these  schools  that  the 
teacher  has  to  resort  to  the  method  of  making 
the  various  experiments  before  the  dass,  while 
the  students  make  notes  on  the  results,  etc.,  to 
be  written  up  in  their  laboratory  notebooks 
later.  Such  a  method  as  this  is  very  good  if 
nothing  better  is  available,  but  of  course  the 
best  results  are  obtained  by  the  students  them- 
selves making  as  many  of  the  experiments  as 
possible.  I  devised  the  following  simple  appa- 
ratus for  illustrating  the  necessity  of  carbon 
dioxide  and  light  in  photosynthesis.  Since  it 
has  worked  with  success,  I  thought  that  a 
short  account  of  it  might  be  justified. 

Ordinary  bottle  corks,  about  2  cm.  in  diam- 
eter, and  1  cm.  thick,  should  each  have  a  hole 
cut  through  the  flat  side  with  a  large  cork 
borer.  The  holes  should  be  about  1.5  cm.  in 
diameter.  Through  one  side  of  each  of  the 
cork  rings  thus  formed,  a  small  hole  should  be 
made  for  ventilating  purposes.  The  large  hole 
in  each  ring  should  now  be  covered  on  one 
side  by  cementing  on  a  small  piece  of  mica,  or, 
if  mica  is  not  available,  small  round  cover 
glasses  will  do,  but  will  require  more  careful 
handling  subsequently  as  the  glass  breaks 
moiB  easily  than  the  mica.  A  sufficient  num- 
ber of  these  discs  should  be  made  to  provide 


each  student  with  six  of  them,  two  of  which 
should  be  blackened  to  exclude  the  light. 

In  order  to  perform  the  experiment  success- 
fully a  bright  day  should  be  selected,  and  only 
such  plants  should  be  used  as  have  the  sto- 
mata  on  the  lower  sides  of  the  leaves.  Plants 
with  the  stomata  on  both  surfaces  can  be 
used,  however,  provided  that  the  upper  sur- 
faces of  the  leaves  used  in  the  experiment  are 
greased  with  cocoa  butter  or  vaseline.  The 
plant  should  be  left  in  the  dark  long  enough 
for  the  starch  to  be  removed  from  the  leaves 
before  the  experiment  is  started. 

The  cork  discs,  which  have  just  been  de- 
scribed, should  be  pinned  to  the  leaves  in 
pairs,  one  on  the  upper  surface,  and  another 
on  the  lower  surface  opposite  it  so  as  to  form 
small  enclosed  chambers  in  each  instance. 
The  blackened  discs  should  constitute  one  pair 
so  as  to  form  a  dark  chamber.  In  order  to 
exclude  carbon  dioxide  the  lower  chamber  of 
one  of  the  other  pairs  of  discs  should  contain 
small  lumps  of  soda-lime,  while  the  third  pair 
will  serve  as  a  control  to  show  that  the  pres- 
ence of  the  discs  themselves  does  not  interfere 
with  starch  formation. 

After  the  plant  has  stood  in  the  sunlight 
for  a  few  hours  the  leaves  upon  which  the  ex- 
periment is  made  should  be  removed,  boiled  in 
water,  left  in  alcohol  for  a  time  and  tested  for 
starch  in  the  usual  way.  If  the  experiment 
has  been  properly  conducted,  no  starch  will  be 
present  where  carbon  dioxide  and  light  have 
been  excluded,  but  it  will  be  present  in  abun- 
dance under  the  discs  used  as  a  control. 
Groups  of  from  two  to  four  students  can  work 
together  if  the  class  is  large  and  the  number 
of  discs  limited. 

It  has  been  found  that  rather  large-leaved 
plants  with  stiff  petioles  are  better  for  use,  in 
which  case  one  leaf  is  sufficient  for  the  three 
sets  of  discs.  If  plants  with  delicate  leaves 
are  used  the  discs  can  be  supported  by  bend- 
ing short  lengths  of  soft  iron  wire  at  right 
angles  near  one  end  of  each,  and  inserting  the 
bent  end  in  the  side  of  one  of  the  discs  in  each 
pair,  while  the  other  end  of  the  i^ire  is  stuck 
into  the  soil  below.  Alban  Stewart 

Univxbsitt  of  Wisconsin 
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EXPEDITION  TO  THE  AMAZON 

To  THE  Editor  of  Science:  Mr.  Algot 
Lange,  of  New  York,  writes  from  the  head- 
waters of  the  Oairary  and  Moju  in  the  Ama- 
zon region,  Brazil,  as  follows: 

I  took  my  G-man  canoe  above  5  long  and  dan- 
gerons  rapids  at  the  headwaters  of  the  Moju  and 
Cairarj  rivers  and  after  15  dajs  search  I  got  in 
touch  with  this  virgin  tribe.  I  use  the  term  vir- 
gin because,  as  I  sit  here  alone  (the  only  non- 
savage  man)  among  about  50  Indians,  I  see  how 
absolutely  untouched  and  unspoiled  this  tribe  is. 
They  use  stone  axes  and  I  am  dow  showing  them 
the  use  of  steel  axes. 

Their  language  is  not  Tupi.  What  stock  can  it 
be,  Arowak  or  Caribf  They  are  agriculturists 
and  have  felled  about  30  acres  of  jungle,  with 
their  stone  axes — it  looks  to  me  as  if  they  must 
have  chewed  the  trunks.    They  grow  cotton. 

The  men  go  nude  absolutely.  The  women  wear 
a  narrow,  colored  loin-cloth. 

I  am  received  very  hospitably.  I  am  here  in 
commission  by  the  government  [of  Brazil]  to  look 
up  the  indigenous  tribes  and  ascertain  their  differ- 
ent social  and  economic  possibilities  and  their  most 
urgent  needs  and  the  best  way  of  entering  into 
friendly  relationship. 

Some  of  the  men  have  almost  Hebraic  features 
with  brown  eyes.  They  are  tall  and  muscular  in 
build.  They  have  great  skill  with  the  bow  and 
arrow,  one  bow  for  tapir  and  jaguar  hunting  be- 
ing eight  feet  long. 

F.  S.  Dellenbauor, 
Secretary,  Explorers  Club 

November  5,  1913 

QVOTATIONS 

free  speech  and  the  faculty 

If  there  is  one  place  that  freedom  of  thought 
and  speech  should  be  safeguarded,  it  is  in  our 
college  and  university  faculties.  Presumably, 
no  professor  is  obliged  to  wear  the  gag,  yet  it 
is  worth  observing  that  members  of  the  Politi- 
cal Science  Association  have  seen  fit  to  ap- 
point a  committee  ''To  examine  and  report 
upon  the  present  situation  in  American  insti- 
tutions as  to  liberty  of  thought,  freedom  of 
speech  and  security  of  tenure  for  teachers  of 
political  science."    It  may  be  that  this  measure 


is  preventive  rather  than  remedial.  It  may 
be  that  these  instructors  in  political  scienoea 
apprehend  pressure  by  means  of  the  yarious 
endowment,  retirement  and  pensioning  funds 
and  take  this  method  of  safeguard  against  a 
possible  dilenuna  arising  therefrom.  But  it  is 
even  more  probable  that  the  unpleasant  experi- 
ences of  certain  of  their  number  who  hare 
come  into  collision,  by  one  means  or  another, 
with  sectarian  prejudices,  sinister  interference 
or  powerful  political  rings  have  not  been  with- 
out a  prompting  effect.  With  the  exception  of 
the  state  universities,  most  of  our  academic 
institutions  are,  of  course,  dependent  on  the 
liberality  of  private  donors.  It  is  well  known 
that  the  terms  of  these  gifts  are  often  embar- 
rassing— ^half  a  million  to  build  a  museum  for 
the  testator's  collection  of  private  hobbies, 
when  the  institution  needs  a  dormitory  or  a 
library.  The  difficulty  is  that  a  donor  who  is 
placing  an  institution  as  deeply  under  obliga- 
tion as  may  be  represented  by  a  gift  of  hun- 
dreds of  thousands  would  need  to  be  a  very 
extraordinary  and  superior  person  not  to  con- 
ceive that  some  sort  of  deference  was  due  his 
opinions  in  return.  It  speaks  well  for  the 
grade  of  men  who  have  thus  far  endowed  our 
colleges  that  there  has  been  comparatively 
little  interference  with  the  truths  they  teach, 
at  least  so  far  as  the  public  has  been  informed 
— ^what  private  griefs  they  have  we  know  not. 
But  as  lines  of  political  cleavage  grow  more 
distinct,  as  they  promise  to  do,  it  will  become 
increasingly  difficult  to  maintain  this  attitude 
of  non-interference,  and  it  may  be  that  this 
action  of  the  professors  of  political  sciences 
will  yet  prove  to  have  been  well-timed. 

The  episode  raises  the  whole  question  of 
intellectual  liberty.  Each  age  has  thought  it 
won,  and  each  age  has  seen  a  new  difficulty 
arise  out  of  the  vanquishing  of  the  old.  The 
universities,  whatever  their  faults,  have  always 
been  sanctuaries  for  independent  minds.  Un- 
less they  are  so  maintained,  they  wiU  hardly 
be  worth  the  name.  The  distinction  between 
liberty  and  license  in  the  citizen  is  recognused 
and  enforced.  The  same  principle  underlies 
all  academic  independence. — Boston  Trans- 
script, 
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^^fbeedoh"  and  fees 

It  will,  i>erhape,  do  no  harm  to  speak  a  little 
l>]aiii]y  of  some  aspects  of  the  inquiry  just 
Instituted  by  the  American  Political  Science 
Association  into  ''  the  present  situation  in 
American  educational  institutions  as  to  liberty 
•of  thought,  freedom  of  speech,  and  security  of 
tenure  for  teachers  of  political  science."  .  .  . 
The  one  point  in  the  definition  of  the  field  of 
inquiiy  made  by  the  association  that  is  open 
to  doubt  and  to  discussion  is  ''  the  security  of 
tenure  for  teachers  of  political  science/' 
Here  is  where  the  assumptions  to  which  we 
hsTe  referred  come  in.  The  gist  of  the  matter 
is  in  the  question  how  far  a  teacher  of  politi- 
cal science  or  of  any  other  subject  is  entitled 
to  retain  his  place  and  his  pay  when  his  teach- 
ing is  not  satisfactory  to  the  trustees  who  are 
responsible  for  the  institution  in  which  he  is 
•employed. 

That  question  is  in  some  degree  begged  by 
the  coupling  of  security  of  tenure  with  free- 
dom of  speech,  as  if  the  right  to  the  former 
went  with  the  right  to  the  latter  and  as  if  a 
man  not  only  had  an  inalienable  right  to  teach 
whatever  he  chose,  but  a  right  equally  inalien- 
able to  be  paid  for  teaching  it.  That  theory 
seems  to  us  to  need  only  to  be  stated  to  be  re- 
jected. It  appears  to  us  too  clear  to  require 
•discussion  that  the  trustees  of  any  institution 
'of  education  ought  not  and  can  not  surrender 
absolutely  all  control  oyer  the  teaching  in  that 
Institution  to  the  men  or  the  women  who  at 
4uiy  given  moment  happen  to  hold  places  in 
it  Not  is  the  matter  changed  materially  if 
the  trustees  agree  to  turn  over  the  control  of 
the  teaching  to  the  faculty  or  to  certain  mem- 
'bers  of  it.  .  .  .  Possibly  the  committee  of  the 
Political  Science  Association,  with  due  study 
:and  reflection,  in  cooperation  with  like  bodies, 
may  be  able  to  present  some  general  rules  or 
principles  that  may  be  useful.  In  the  mean 
lime  it  does  no  harm  to  suggest  at  the  outset 
that  there  is  no  necessary,  or  even  close,  con- 
nection between  the  right  to  freedom  of  speech 
and  the  claim  to  be  paid  for  speaking  out  of 
the  funds  of  an  institution  the  managers  of 
which  regard  the  speaking  as  mischievous. — 
yew  York  Times. 


SCIENTIFIC  BOOKS 

Leberugewohnheiten  und  Instinhte  der  Inseh* 
ten  hie  zum  Erwachen  der  soxiaien  Insiinkie, 
geschildert  von  O.  M.  Beuteb.    Vom  Ver- 
fasser   revidierte   IJebersetzung  nach   dem 
schwedischen   Manuskript   besorgt   von   A. 
und  M.  Buch.    E.  Friedlander  und  Sohn, 
Berlin,  1913.    Pp.  xvi  +  448 ;  84  text-figures. 
This  is  the  first  of  three  volumes  which  Dr. 
O.  M.  Beuter  planned  to  publish  on  the  habits 
and  instincts  of  insects.    It  treats  only  of  the 
solitary  species;  the  other  volumes  were  to  be 
devoted  to  the  Socialia  and  to  a  general  ac- 
count of  the  sense-organs  and  the  comparative 
psychology  of  insects.    Most  regrettably  death 
has   intervened  to  prevent  the  author  from 
carrying  out  his  plan  and  we  are  left  with  a 
single  volume,  which,  however,  is  complete  in 
itself. 

The  general  account  of  insect  behavior  with 
which  the  work  opens  follows  conventional 
lines.  The  activities  are  regarded  as  largely 
"  instinctive,"  though  the  author  is  careful  to 
state  that  some  of  them  may  properly  be 
called  ''  intelligent."  Owing  to  the  close  asso- 
ciation of  instincts  and  bodily  organization, 
he  speaks  of  a  '^morphology  of  instincts  and 
habits  "  and  throughout  the  work  views  them 
from  the  evolutionary,  or  genetic  standpoint. 
They  are  classified  on  a  teleological  basis,  how- 
ever, according  to  the  problems  which  the  in- 
sects have  to  solve  in  their  daily  lives.  After 
an  introductory  chapter  on  the  active  and 
quiescent  stages  and  the  length  of  life  of  in- 
sects, the  habits  are  arranged  rather  roughly 
under  three  heads,  according  as  they  subserve 
the  purposes  of  nutrition,  protection  or  repro- 
duction. 

The  consideration  of  food-habits,  though 
comprehensive,  presents  little  that  is  new,  the 
species  being  divided  into  omnivorous  (Panto- 
phaga),  herbivorous  (Phytophaga)  and  carni- 
vorous (Sarcophaga).  The  two  latter  groups 
are  each  subdivided  into  Monophaga  and  Poly- 
phaga,  according  as  the  insects  derive  their 
food  from  a  single  plant  or  animal  or  from 
several  species.  Two  other  groups  of  insects, 
the  Necrophaga  and  Coprophaga,  which  feed 
on  corpses  and  excrement,  respectively,  are 
also  recognized.    Parasitism  is  included  under 
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the  nutritiye  instincts,  a  conception  which 
necessarily  leads  to  a  rather  narrow  and  dis- 
torted treatment  of  this  multiform  phenom- 
enon. The  insects  that  feed  on  other  animals 
are  divided  into  three  groups:  typical  pne- 
dators  (Raptoria)  parasitoid  prsedators  (Para- 
sitoidea)  and  true  parasites  (Parasita).  The 
parasitoids  include  such  forms  as  the  so- 
called  " parasitic'*  Hymenoptera,  namely,  the 
chalcis-flies,  ichneumons,  etc.,  which  in  their 
larval  stage  feed  on  the  eggs,  larvsB  or  pupoB 
of  other  insects,  hut  as  adults  do  not  depart  in 
structure  from  the  non-parasitic  members  of 
their  order,  whereas  the  Parasita  live  even  as 
adults  on  the  bodies  of  certain  hosts  and  also 
in  this  stage  exhibit  modifications  of  struc- 
ture which  adapt  them  to  their  peculiar  life. 
At  first  sight  this  classification  seems  to  be 
very  satisfactory,  but  it  breaks  down  on  closer 
examination.  If  it  were  adopted  one  would 
have  to  classify  the  male  Strepeiptera  as  para- 
sitoids and  their  females  as  parasites.  More- 
over, Renter's  conception  of  parasitism  is  too 
narrow,  because  it  includes  only  food  para- 
sitism and  excludes  phoresy  (which  Renter, 
for  some  unknown  reason,  writes  ''Foresie'') 
and  brood  parasitism.  Renter  is,  in  fact, 
compelled  to  expand  and  modify  his  concep- 
tion of  parasitism  as  soon  as  he  comes  to 
consider  the  parasitic  wasps  and  bees. 

Commensalism,  and  more  especially  mutual- 
ism, are  also  somewhat  too  narrowly  restricted 
by  their  inclusion  under  the  nutritive  in- 
stincts. Various  forms  of  the  migratory  in- 
stinct are  likewise  considered  under  this  head, 
as  are  also  the  various  methods  adopted  by  in- 
sects in  protecting  themselves  from  competing 
consumers.  This  latter  subject  forms  a  tran- 
sition to  the  protective  instincts  proper.  It 
is  interesting  to  note  that  Renter  treats  the 
toilet  instincts  ('' Reinlichkeitsinstinkte  ")  as 
protectives,  since  they  have  a  sanitary  value, 
no  less  than  the  methods  of  protecting  the 
organism  against  excessive  cold,  heat,  mois- 
ture, etc.  Protection  against  enemies  is  dis- 
tinguished as  passive  and  active,  the  former 
comprising  the  cryptobiotic  instincts  (in  the 
sense  of  Willey),  protective  coloration, 
mimicry,  etc.,  the  wonderfully  diverse  meth- 
ods of  forming  the  larval  and  pupal  cases, 


autotomy  and  ''death-feigning,''  while  the 
actively  protective  behavior  includes  the  use  of 
the  repugnatorial  glands,  the  peculiar  phe- 
nomena of  ''  autohsmorrhoea,"  or  emission  of 
poisonous  blood  (often  charged  with  canthari- 
din)  from  the  joints  of  the  legs  in  various 
larval  and  adult  beetles,  and  phosphorescence, 
although  this  is  in  some  cases  passive  (larval 
fire-fiies)  or  connected  with  courtship  (adult 
fire-flies).  Renter's  treatment  of  the  much- 
discussed  subjects  of  protective  resemblance 
and  mimiciy  is  very  conservative.  Any  con- 
sideration of  the  many  doubts  which  have 
been  cast  on  these  subjects  by  recent  authors, 
especially  in  continental  Europe,  is  omitted, 
as  we  should  expect  from  the  author's  assump- 
tion that  protective  colors  and  devices  are 
essentially  passive,  instead  of  being  the  stable 
results  of  once  active  adaptations. 

Renter  devotes  to  what  he  calls  the  ''in- 
stincts of  metamorphosis  "  a  chapter  including 
the  peculiar  larval  activities  which  leave  the 
pupa  in  situations  best  adapted  to  the  eclosion 
of  the  adult  insect  This  chapter  clearly 
shows  how  impossible  it  is  to  draw  a  hard  and 
fast  line  between  the  general  physiological 
and  morphological  processes,  on  the  one  hand, 
and  the  instinct  activities,  on  the  other. 

The  reproductive  instincts  include  the  phe- 
nomena of  courtship,  that  is,  the  exhibition  by 
one  sex  of  its  peculiar  movements,  colors  and 
structures,  photogenesis,  the  use  of  the  osma- 
teria,  or  scent-glands,  and  such  extraordinary 
pieces  of  behavior  as  that  of  the  balloon- 
making  male  Empidid  files  described  by 
Oirschner,  Mik,  Aldrich,  Hamm  and  others, 
and  finally  oviposition  and  the  extension  of 
maternal  and  in  rare  cases  also  of  paternal 
care  to  the  eggs  and  larvffi. 

The  discussion  of  these  and  the  foregoing 
subjects  occupies  about  two  thirds  of  the 
volume;  the  remainder  is  devoted  to  an  ex- 
cellent summary  of  the  habits  of  the  solitary 
wasps  and  solitary  bees,  and  closes  with  two 
chapters  on  the  adumbrations  of  social  life 
noticeable  in  some  non-social  insects.  The 
peculiar  mixed  arrangement  of  the  materials 
relating  to  the  wasps  and  bees  is  evidently 
intended  to  call  attention  to  the  parallelism  or 
convergence  in  the  phylogeny  of  their  habits. 
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but  it  might  have  been  better  to  have  com- 
pleted the  account  of  each  of  these  groups  by 
itself  and  to  have  added  a  short  chapter  on 
the  similarities  due  to  convergence. 

This  very  summary  description  of  the  con- 
tents of  Reuter^s  work  unfortunately  fails  to 
give  any  adequate  conception  of  the  large 
amount  of  very  interesting  and  valuable  read- 
ing it  contains.  As  the  first  work  to  give  a 
comprehensive  survey  of  the  habits  of  the 
solitary  insects  it  is  eminently  successful. 
The  writer  has  collated  the  essential  facts  from 
a  very  wide  perusal  of  both  the  older  and  most 
recent  literature  on  insect  ethology,  and  has 
presented  the  matter  in  a  very  succinct  and 
attractive  style. 

The  volume  ends  with  a  well-selected  bibli- 
ography of  60  pages  and  a  good  index.  The 
bibliography  includes  many  recent  works  on 
the  social  insects  not  cited  in  the  text.  There 
are  few  erroneous  statements  of  fact  like  the 
one  on  p.  365,  where  it  is  said  that  ants  ap- 
peared **  in  grossen  Massen  "  in  the  Jurassic, 
immediately  following  the  correct  statement 
that  ''the  existence  of  social  Hymenoptera 
can  not  be  demonstrated  till  Tertiary  times.^ 
In  the  same  paragraph  we  find  the  erroneous 
statement  that  termites  occur  in  the  Carbonif- 
erous. 

The  cuts  in  the  text  are  mostly  old,  unat- 
tractive and  poorly  printed.  Some  of  them  set 
one  to  wondering  why  there  are  no  good  figures 
of  many  of  our  common  insects,  and  why  our 
author  should  be  compelled  to  use,  e.  g.,  the 
time-worn  figure  on  p.  32  of  the  Cieindela 
larva,  which  is  so  small  compared  with  its 
burrow  that  it  could  not  possibly  use  its  legs 
and  dorsal  horn  in  the  manner  described  in 
the  text.  The  number  of  typographical  errors 
IB  considerable  and  many  of  them  have  not 
been  corrected  in  the  two  pages  of  errata  at 
the  end  of  the  volume.  If  it  be  true,  however, 
as  the  reviewer  is  informed,  that  Beuter  was 
blind  for  several  years  before  his  death,  all  of 
these  errors  and  the  poor  selection  of  figures 
may  be  readily  explained  and  pardoned. 

W.  M.  Wheeler 

Mind  and  HeaUh,  wUh  an  BxaminaHon  of 
some  Systems  of  Divine  Healing.    By  Ed- 


ward E.  Weaver,  with  an  Introduction  by 
G.  Stanley  Hall.  New  York,  The  Mac- 
millan  Company.  1913.  Pp.  xv  +  600. 
Price,  $2.00  net 

The  occasion  for  this  book  is  the  recent  in- 
terest of  some  of  the  clergy  in  the  practise  of 
psychotherapy.  After  some  account  of  the 
history,  scientific  basis  and  technique  of  psy- 
chotherapy, and  a  critical  discussion  of  the 
merits  of  Christian  Science,  divine  healing, 
''new  thought,"  the  Emmanuel  movement, 
etc.,  the  author  reaches  the  conclusion  that 
the  church  and  its  ministers  can  rightly  and 
beneficially  take  a  share  in  treating  the  side. 
Religious  faith  and  fervor,  he  urges,  are  a 
source  of  vitalizing  energy  which  can  be 
drawn  upon  for  the  maintenance  and  restora- 
tion of  heidth.  Character  and  health  go  to- 
gether, and  the  minister  of  religion  is,  there- 
fore, charged,  to  a  degree,  with  the  care  of 
health.  He  should  be  acquainted  with  the 
scientific  aspects  of  psychotherapy  and  should 
work  in  harmony  with  the  physician. 

R   S.  WOODWORTH 

Labrador.     By    WiLFRm    T.    Orenfbll    and 

others.    New  edition.    New  York,  The  Mao- 

millan  Co.    1913.    $2.50  net 

The  first  edition  of  this  standard  work  was 
recognized  as  a  valuable  addition  to  the  litera- 
ture on  this  practically  unknown  part  of 
North  America.  The  chapters  on  history, 
geology,  Indians,  birds,  insects,  mammals,  etc., 
are  admirable  contributions  from  recognized 
experts. 

While  the  new  chapters  by  Dr.  Grenf  ell  have 
no  scientific  value,  yet  they  are  of  popular  in- 
terest, treating  of  animal  life  and  of  conserva- 
tion. He  sets  forth  pleasantly  the  lack  of 
daring  courage  on  the  part  of  the  bear  and 
wolf,  the  domestication  of  the  caribou,  the 
food-value  of  the  porcupine,  the  destructive- 
ness  of  the  lynx  and  the  wiliness  of  the 
wolverine.  On  animal  life  he  tells  of  the  long 
winter  experiences,  when  the  bears  sleep,  the 
rabbits  eat  yotmg  birch,  and  the  porcupine 
keeps  to  conifers.  Eb  adds:  "Strangely 
enough  none  of  the  mammals  rely  on  sight  for 
protection.     The  difficulty  of  survival  is  in- 
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creased  by  constant  warfare.  The  squirrel  is 
never  safe  from  the  lynx,  the  caribou  from  the 
wolf,  the  rabbit  from  the  fox." 

As  to  conservation  both  sea  and  land  game 
are  steadily  diminishing.  The  forests  are  fire- 
devastated,  and  immense  waste  continues  in 
many  directions.  Indians  and  Eskimos  are 
decreasing,  and  yearly  bands  escape  starvation 
only  through  charity.  Dr.  Orenfell  recog- 
nizes that  the  aboriginal  inhabitants  and  the 
lower  order  of  animals  must  go  to  the  wall. 
He  is  however  optimistic  as  to  the  development 
of  Labrador;  with  the  exploitation  of  the  pulp 
forest  for  the  whites,  and  by  the  reindeer  herds 
for  the  natives. 

The  index  completely  ignores  the  new 
matter,  an  unfortunate  oversight  of  the  pub- 
lishers. 

A.  W.  Greelt 


BOTANICAL  NOTES 

THE   FOURTH   INTERNATIONAL  BOTANIOAL 

CONGRESS 

Attention  of  botanists  is  called  to  the 
"first  circular"  in  regard  to  the  next  Inter- 
national Botanical  Congress,  recently  issued 
by  the  Organizing  Committee. 

Dear  Sir  and  Colleoffue, 

The  International  Botanical  Congress,  held  at 
Brussels  in  May,  1910,  decided,  on  the  invitation 
of  the  Boyal  Society  of  London,  that  the  next 
meeting  of  the  congress,  in  1915,  should  be  held 
in  London. 

At  a  representative  meeting  of  British  botan- 
ists, held  in  London  on  May  10,  1911,  a  provi- 
sional bureau  was  nominated,  consisting  of  three 
presidents  (Professor  F.  O.  Bower,  Sir  David 
Prain  and  Professor  A.  C.  Seward)  and  a  general 
secretary  (Dr.  A.  B.  Bendle).  The  bureau  was 
empowered  to  cooperate  with  the  permanent 
bureau  of  the  Brussels  Congress  and  to  arrange 
for  the  appointment,  in  consultation  with  the  Brit- 
ish botanists,  of  an  organizing  committee.  This 
organizing  committee  was  elected  at  a  general 
meeting  of  British  botanists  held  in  London  on 
March  11,  1912  ^  and  at  a  second  meeting  held  on 
May  17,  an  executive  committee  was  appointed. 
A  number  of  distinguished  patrons  of  botany  were 
also  invited  to  lend  their  support  to  the  con- 
gress. 


The  following  general  regulations  for  the  eon- 
duct  of  the  congress  have  been  approved  by  the* 
executive  committee: 

1.  The  Fourth  International  Botanical  Con- 
gress shall  be  held  in  London  from  Saturday,. 
May  22,  to  Saturday,  May  29. 

2.  Membership  of  the  congress  shall  be  condi- 
tional upon  subscribing  to  its  regulations  and  the- 
payment  of  a  subscription  of  fifteen  shillings. 
Members  will  receive  all  the  publications  of  the 
congress.  Ladies  accompanying  members  may  at- 
tend the  meetings  and  excursions  of  the  congress- 
on  payment  of  ten  shillings  each. 

3.  The  work  of  the  congress  shall  include  the 
different  branches  of  botanical  science;  and  thV 
congress  will  also  carry  on  the  work  on  (1)  nom- 
enclature, and  (2)  bibliography  and  documenta- 
tion, left  over  from  the  previous  meeting. 

The  permanent  bureaus  entrusted  with  the  work 
concerned  with  (1)  nomenclature,  and  (2)  bibliog- 
raphy and  documentation  will  act  in  conjunction 
with  the  executive  committee. 

4.  Any  language  may  be  used  in  the  discussions; 
if  desired  by  the  members,  propositions  shall  be 
translated  forthwith  into  English,  French  and 
German.  English  shall  be  the  official  language  of 
the  congress. 

Particulars  of  meetings,  discussions,  excursions,, 
etc.,  will  be  issued  later. 

American  botanists  are  reminded  that  it  is 
not  too  early  to  begin  making  arrangements 
for  this  congress.  Communications  may  be 
addressed  to  the  general  secretary.  Dr.  A.  B. 
Rendle,  keeper  of  the  department  of  botany^ 
British  Museum,  Cromwell  Road,  London,. 
England. 

A   NEW   KIND   OF   BOTAKIOAL   TEXT-BOOK 

It  is  not  often  that  the  reviewer  of  books 
finds  one  of  a  new  type,  and  especially  is  this 
true  in  regard  to  elementary  text-books  in 
science;  yet  in  John  G.  Coulter's  ''Plant 
Life  and  Plant  Uses"  (Am.  Book  Co.)  we 
find  just  such  a  case.  It  is  so  unlike  the 
usual  book  designed  for  beginners  in  botany 
that  the  author  allows  the  use  of  the  word 
text-book  only  with  particular  limitations  and 
restrictions.  Avowedly  intended  as  "  a  foun- 
dation for  the  study  of  agriculture"  and 
''domestic  science"   the  author  has  not  al- 
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lowed  this  purpose  to  change  materially  the 
presentation  of  "the  large  essentials  of  plant 
life."  "  The  effort  is  to  include  what  has 
proper  place  in  the  education  of  aU  young 
people,"  and  he  distinctly  excludes  those  spe- 
cial matters  which  are  hest  relegated  to  agri- 
culture, horticulture,  domestic  science,  for- 
estry, etc.  In  other  words,  we  have  here  what 
the  author  believes  all  young  people  should 
know  about  plants  as  a  general  foundation 
for  the  subjects  named,  or  even  as  a  prepara- 
tion for  college  botany.  The  present  reviewer 
is  in  hearty  accord  with  this  educational 
theory,  and  he  believes  that  in  all  well-con- 
sidered schemes  of  education  pure  science 
must  precede  applied  science. 

The  book  is  written  in  an  easy,  almost  con- 
▼ersational  style,  and  one  wonders  just  how 
it  is  likely  to  be  used  by  the  ordinary  teacher. 
It  can  scarcely  be  "  recited  "  by  the  pupil,  and 
possibly  this  may  be  a  point  in  its  favor. 
Perhaps  this  is  why  the  author  has  added 
questions  after  the  chapters,  usually  a  feature 
of  doubtful  value,  from  the  temptation  it 
offers  to  the  illy-prepared  teacher  to  hold  the 
book  and  ask  the  questions  noted  down  before 


Looking  through  the  book,  one  is  struck  by 
a  freshness  of  statement,  showing  that  the 
author  feels  that  he  has  a  message  for  the 
high-school  pupils  of  the  country,  and  this 
continues  with  unabated  enthusiasm  from  the 
first  paragraph  of  the  introduction  to  the 
cLoeing  paragraph  of  the  book.  It  should  do 
much  to  place  high-school  botany  in  this 
country  upon  a  higher  plane  than  it  has  ordi- 
attained. 


A  NICE  LITTLE  DL^TOIC  BOOK 

One  of  the  most  attractive  little  books  that 
we  have  seen  in  many  a  day  is  one  entitled 
'^  Bacillariales "  by  H.  v.  Schanfeldt,  and 
published  by  Gustav  Fischer,  of  Jena.  It  is 
Tohune  10  of  the  series  of  booklets  now  in 
eoiurse  of  publication  entitled  ^^Die  Siisswas- 
aerBom  Deutschlands,  Osterreichs  im  der 
Schweiz"  and  edited  by  Professor  Doctor 
Pascber,  of  Prag.  There  are  to  be  sixteen  of 
these  booklets,  bound  in  limp  cloth,  each  meas- 


uring about  11 X  10  cm-  The  book  before  us 
gives  ten  pages  to  structure,  cell-contents, 
movements,  reproduction,  collecting,  mount- 
ing and  the  literature  of  the  group.  Then 
follow  163  pages  of  systematic  descriptions, 
the  general  treatment  following  that  by 
Schiitt  in  Engler  and  Prantl's  "  Natiirlichen 
Pfianzenfamilien."  Fourteen  pages  are  given 
to  the  round  diatoms  (Centricfls),  including 
eight  genera  and  thirty-five  species,  while 
about  150  pages  are  given  to  the  long  diatoms 
(Pennats)  in  which  are  included  about  40 
genera  and  390  species.  These  figures  empha- 
size the  statement  often  made  that  the  round 
diatoms  are  mostly  marine,  and  the  long  dia- 
toms mostly  inhabitants  of  fresh  waters. 
Probably  the  truth  is  that  in  fresh  waters  we 
find  many  more  long  diatoms,  because  there 
are  many  more  of  them  in  the  world  at  large, 
but  this  does  not  wholly  account  for  the  cn^eat 
disparity  in  numbers. 

There  are  379  cuts  in  the  text,  which  must 
help  the  student  greatly  in  his  attempts  to 
understand  the  structure  and  especially  the 
markings  of  the  cell-walls.  A  well-arranged 
index  of  scientific  names  closes  this  handy 
little  book.  One  can  not  lay  down  this  book 
without  the  wish  that  some  day  we  may  have 
something  like  it  for  this  country. 

Chablbs  E.  Bessst 

Thx  TJnivbbsity  or  Nsbbaska 


8PBCJAL  ASTICLBS 

SUSCEPTIBILITY   GRADIENTS   IN    ANIMALS 

The  writer  has  called  attention  in  several 
papers^  to  the  existence  of  axial  gradients  in 
rate  of  metabolism  in  planarians  and  other 
forms  and  their  significance  in  relation  to 
polarity.  During  the  past  summer  in  the 
course  of  other  work  at  Woods  Hole  the  op- 
portunity presented  itself  to  examine  various 
forms  belonging  to  different  groups  and  vari- 
ous embryonic  and  larval  stages  for  the  exist- 
ence of  such  gradients. 

The  method  used  was  that  of  determining 
the  relative  susceptibility  of  different  regions 

xJottr.  Exp.  Zool,  XH.,  1912;  Arch,  f,  Ent- 
wioJcelungsmecK,  XXXV,,  1913;  XXXVII.,  1913. 
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of  the  body  to  certain  narcotics  and  poisons, 
KON,  alcohol  and  ether  being  chiefly  used. 
To  concentrations  of  these  and  various  other 
substances  which  kill  within  a  few  hours  with- 
out permitting  any  acclimatization  the  suscep- 
tibility varies  in  general  with  the  rate  of  meta- 
bolism, or  of  certain  fundamental  metabolic 
processes,  «.  e.,  the  higher  the  rate  of  these 
processes  the  greater  the  susceptibility  and 
the  earlier  death  or  cessation  of  movement  oc- 
curs.' Death  in  these  reagents  is  usually  fol- 
lowed very  soon,  often  almost  at  once,  by 
rounding,  separation  or  disinteg^ration  of  the 
cells,  so  that  the  time  of  death  can  be  approxi- 
mately determined  by  visible  changes  of  this 
kind.  Besults  obtained  in  this  manner  can  be 
controlled  by  removing  the  animals  from  the 
solution  at  different  periods  and  determining 
when  recovery  ceases  to  occur  and  experience 
has  shown  that  these  two  methods  of  proced- 
ure give  essentially  similar  results.  In  this 
way  the  following  forms  were  examined. 

In  Nereis  virene  the  regional  susceptibility 
of  developmental  stages  from  the  beginning 
of  cleavage  to  the  late  trochophore  was  deter- 
mined. In  the  early  cleavage  stages  the 
micromeres  are  more  susceptible  to  KCN 
0.005  m.  than  the  macromeres.  They  not  only 
disintegrate  before  the  macromeres  when  the 
eggs  remain  in  the  solution,  but  if  the  eggs 
are  returned  to  sea  water  at  the  proper  time 
the  micromeres  alone  are  killed  and  the 
macromeres  recover  and  resume  division,  giv- 
ing rise  to  defective  larvie. 

At  the  stage  when  gastrulation  is  nearly 
completed  the  somatic  plate  region  is  appar- 
ently the  most  susceptible  region  of  the  em- 
bryo, and  by  return  to  water  at  the  proper 
time  it  is  possible  to  obtain  larve  which  do 
not  elongate  posteriorly  and  do  not  form 
the  three  larval  segments.  If  the  embryos 
at  this  stage  are  left  for  a  longer  time  in 
KCN  before  return  to  water,  both  somatic 
plate  and  some  or  all  of  the  macromeres 
are  killed  and  the  intact  portion  consists 
of  more  or  less  of  the  ventral  portion  of  pre- 
trochal   and   post-trochal   ectoderm   with   or 

«ChUd,  Jour.  Exp.  Zod,  XIV.,  1918. 


without  a  part  of  the  macromeres.  Evidently 
the  most  susceptible  regions  at  this  stage  are 
first  the  somatic  plate,  and  second,  the  dorsal 
part  of  the  pretrochal  reg^ion  and  the  macro- 
meres. 

In  the  developing  egg  of  another  annelid, 
Chmtopterue  pergamentaceue,  the  relative  sus- 
ceptibilities of  different  regions  are  much  the 
same.  In  the  early  stages  the  animal  pole 
shows  the  highest  susceptibility  and  in  later 
stages  a  second  region  of  high  susceptibil- 
ity appears  in  the  somatic  plate.  In  still 
another  polychaete,  Arenicola  crietata,  the 
apical  region  and  somatic  plate  of  the  young 
trochophores  are  the  most  susceptible  regions. 
The  early  cleavage  stages  of  this  species  were 
not  obtained. 

In  Nereis  and  Chmtopierus  the  region  about 
the  animal  pole  is  clearly  the  region  of  greatest 
susceptibility,  t.  e.,  of  greatest  metabolic  ac- 
tivity in  the  early  stages  of  development. 
Later  the  activity  in  this  region  becomes  rela- 
tively less  in  Nereis  as  differentiation  of  the 
apical  larval  region  advances  and  the  somatic 
plate  becomes  the  most  active  region  of  the 
egg.  But  in  Chofiopierus  the  apical  region 
retains  its  susceptibility  to  some  extent  at  the 
completion  of  gastrulation,  and  this  region 
and  the  somatic  plate  appear  as  distinct  re- 
gions of  high  susceptibility.  In  other  words, 
at  the  beginning  of  development  an  axial 
metabolic  gradient  exists  with  the  region  of 
highest  rate  about  the  animal  pole,  but  as  de- 
velopment proceeds  this  gradient  is  altered 
from  its  primary  simple  form  by  the  increase 
in  activity  of  the  cells  which  give  rise  to 
body  segments  and  later  by  decrease  in  activ- 
ity in  the  animal  pole  region. 

In  the  egg  of  the  sea  urchin  Arhada  in 
ECN  0.006  m.  a  distinct  susceptibility  gradi- 
ent was  observed  during  cleavage,  death  and 
disintegration  beginning  at  one  region  of  the 
egg  and  proceeding  along  an  axis,  but  it  was 
not  possible  to  determine  whether  the  region 
of  highest  susceptibility  was  always  the  animal 
pole,  though  in  many  cases  it  certainly  was. 
In  the  later  gastrula  and  prepluteus  stages 
this  simple  gradient  was  complicated  by  the 
appearance  of  high  susceptibility  in  the 
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gions  where  the  aims  were  beginning  to  de- 
velop. 

Since  in  Nereis,  ChcBtoptenu  and  ArhcLcia 
the  different  susceptibilities  of  different  re* 
gions  of  the  developmental  stages  make  it  pos- 
sible to  kill  with  more  or  less  exactness  cer- 
tain parts  of  the  embryo  while  other  parts 
may  recover  and  continue  development,  this 
method  may  prove  of  some  value  in  further 
investigation  of  the  regulatory  capacities  of 
the  less  active  regions  when  isolated  from  the 
influence  of  the  more  active. 

The  adtdt  forms  of  a  number  of  species 
from  various  groui>s  were  examined  for  a  sus- 
ceptibility gradient  In  the  hydroid  Pennaria 
tiarella  with  KCN  0.0025  m.  and  0.005  m. 
mch  a  gradient  appears  very  clearly  in  the 
body  of  the  hydranth,  death  and  disintegra- 
tion beginning  at  the  distal  end  of  the  manu- 
brium and  proceeding  proximally.  A  similar 
gradient  exists  in  the  medusa  buds  of  this 
8i>ecies.  Besides  this  it  was  observed  that  the 
fall-grown  hydranths  at  or  near  the  tips  of 
stem  or  branches  were  in  general  more  sus- 
ceptible than  the  more  proximal.  This  dif- 
ference may  be  due  to  external  factors  such  as 
the  lower  oxygen  or  higher  CO,  content  of  the 
water  about  the  more  proximal  hydranths  in 
consequence  of  the  greater  number  of  hy- 
dranths in  a  given  area,  but  it  seems  more 
probable,  in  the  light  of  various  data  concern- 
ing the  polarity  of  plants,  that  this  difference 
in  susceptibility  of  distal  and  proximal  hy- 
dranths is  the  expression  of  an  axial  gradient 
in  the  colony. 

In  several  other  species  of  hydroids  ex- 
amined at  Woods  Hole  and  at  La  Jolla,  Cali- 
fornia, among  them  Tuhvlaria  crocea  and 
Corymorpha  paima  the  gradient  in  the  hy- 
dranth body  is  similar  to  that  in  Pennari(L 

The  ctenophore  Mnemiopsis  leidpi  shows  a 
distinct  gradient  in  susceptibility  along  each 
row  of  swimming  plates.  The  susceptibility 
of  these  animals  to  KCN  is  very  high  and 
most  experiments  were  made  with  KCN 
0.0000375  m. — 00005  m.  Rhythmic  movement 
of  the  plates  ceases  first  at  the  central  end  of 
each  row,  %.  e.,  the  end  nearest  the  apical  sense 
organ,  and  last  at  the  peripheral  end.    Before 


movement  has  entirely  stopped  in  the  apical 
region  the  rhythm  of  the  plates  in  the  periph- 
eral half  or  third  of  the  row  becomes  different 
from  the  central  rhythm,  being  usually  more 
rapid  and  in  some  cases  irregular  or  periodic. 
In  two  cases  a  perfectly  distinct  reversal  in 
direction  of  the  impulse  was  observed  at  the 
peripheral  end  of  a  row  after  movement  at  the 
central  end  had  ceased.  In  this  case  the  im- 
pulse started  at  the  extreme  peripheral  end  of 
the  row  and  traveled  some  distance  in  the  cen- 
tral direction,  finally  dying  out.  This  con- 
tinued for  an  hour  or  more  before  movement 
at  the  peripheral  end  ceased. 

This  susceptibility  gradient  is  undoubtedly 
a  gradient  in  the  nerve  and  not  in  the  plates 
themselves,  for  the  plates  do  not  die  in  KCN 
until  long  after  rhythmic  movement  ceases, 
and  as  long  as  they  remain  alive  direct  con- 
tact stimulation  of  single  plates  produces 
slight  movements  of  the  plate  stimulated. 
However,  a  slight  susceptibility  gradient  does 
exist  in  the  plates  themselves  as  is  evident 
from  the  fact  that  the  plates  at  the  central 
end  of  the  nerve  die  first  and  death  proceeds 
peripherally.  The  time  of  death  is  readily 
determined,  for  when  they  die  the  plates  lose 
their  interference  colors  and  become  white 
and  opaque. 

As  regards  the  general  ectoderm  of  Mnemi- 
opsis,  it  is  difficult  to  determine  the  time  of 
death  accurately,  but  observations  thus  far  in- 
dicate that  the  disintegration  of  the  ectoderm 
proceeds  from  the  apical  region. 

During  the  course  of  my  observations  on 
susceptibility  gradients  Dr.  Tashiro  called  my 
attention  to  his  discovery  of  a  quantitative 
gradient  in  CO,  production  in  the  claw  nerve 
of  the  large  spider  crab,  Lihinia  canaliculcda: 
this  is  a  long  nerve  which  readily  separates 
into  small  strands  and  is  therefore  favorable 
for  observation  of  any  structural  changes 
which  might  occur  in  connection  with  death 
in  solutions  of  narcotics.  The  nerve  is  mixed 
but  is  believed  to  consist  largely  of  efferent 
fibers. 

Since  there  is  some  evidence  in  the  work  of 
various  authors  that  a  gradient  of  some  sort 
exists  in  the  nerve,  the  attempt  was  made  to 
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determine  whether  a  gradient  would  appear  in 
the  structural  death  changes.  A  number  of 
nerves  were  observed  in  various  concentra- 
tions of  KCN  from  0.001  m.  to  0.01  m.  In 
these  solutions  the  fibrillsB  become  after  a 
time  irregular  in  outline  and  more  or  less 
varicose  so  that  the  strand,  appears  more  or 
less  granular  instead  of  fibrillar  like  the  fresh 
living  nerve.  The  preparations  showed  some 
indications  of  the  progression  of  the  change 
from  the  central  to  the  peripheral  end  of  the 
nerve,  but  the  changes  were  so  slight  that  the 
possibility  of  a  subjective  factor  being  con- 
cerned could  not  be  neglected.  In  the  at- 
tempt to  obtain  more  distinct  structural  death 
changes  other  narcotics  were  used,  and  it  was 
found  that  in  ethyl  ether  the  fibrillation  al- 
most completely  disappeared  and  the  strands 
became  very  distinctly  granular  in  appearance 
in  consequence  of  irregular  swelling  and 
varicosity  of  the  fibrils.  In  1  per  cent,  ether 
or  somewhat  lower  concentrations  these 
changes  occur,  slowly  requiring  several  hours 
for  completion,  and  a  very  distinct  gradient  in 
their  occurrence  is  visible.  The  change  from 
fibrillar  to  granular  appearance  begins  at  the 
two  ends  of  the  nerve  very  soon  after  it  is 
brought  into  the  solution^  and  a  distinct  gradi- 
ent in  this  change  can  be  seen  extending  a 
few  millimeters  peripherally  from  the  central 
end  and  a  shorter  distance  centrally  from  the 
peripheral  end.  This  first  change  remains 
limited  to  the  two  terminal  regions  of  the 
nerve  and  is  undoubtedly  associated  with  the 
stimulation  and  injury  resulting  from  sever- 
ing the  nerve  at  these  two  points. 

Later,  however,  the  change  begins  to  pro- 
gress along  the  nerve  from  the  central  toward 
the  peripheral  end,  but  the  change  at  the 
peripheral  end  progresses  only  very  slowly  or 
not  at  all  in  the  central  direction.  From  this 
time  on  a  distinct  gradient  in  the  change  is 
visible  until  it  has  progressed  along  the 
whole  length  of  the  nerve.  Except  in  the  ter- 
minal region  adjoining  the  peripheral  cut  end 
the  death  change  always  progresses  in  the 
peripheral  direction.  The  peripheral  third  of 
the  length  may  be  entirely  imchanged  at  a 
time  when  the  central  third  or  more  has  com- 


pletely lost  its  fibrillar  appearance.  When 
long  strands  are  so  arranged  that  central  and 
peripheral  regions  are  side  by  side  in  the 
same  field  of  the  microscope  the  differences 
between  the  two  regions  are  very  striking.  If 
the  nerve  is  crushed  or  injured  at  any  point 
short  gradients  appear  on  both  sides  of  the 
injury,  but  do  not  extend  to  any  great  dis* 
tance  before  the  general  change  reaches  this 
region  in  its  progress  peripherally. 

The  existence  of  this  centro-peripheral 
gradient  in  the  death  changes  of  the  nerve 
fiber  in  narcotics  must  mean  that  a  gradient 
of  some  sort  exists  in  the  living  nerve  and  if 
the  action  of  the  narcotics  is  of  the  same 
character  here  as  in  other  cases  we  must  con- 
clude that  this  gradient  is  associated  with 
metabolism  and  that  the  rate  of  metabolism 
or  of  certain  metabolic  processes  is  in  general 
higher  at  the  central  end  and  decreases 
peripherally  in  this  nerve. 

That  metabolic  gradients  occur  very  widely 
if  not  universally,  at  least  during  the  earlier 
stages  of  development  in  axiate  organisms 
and  structures,  is  evident  from  the  data  of 
embryology.  The  so-called  law  of  antero-pos- 
terior  development  must  be  the  expression  of 
an  axial  metabolic  gradient.  And  as  regards 
plants  there  is  a  large  body  of  evidence  which 
indicates  that  the  vegetative  tip  possesses  a 
higher  rate  of  metabolism  than  other  regions 
of  the  same  axis.  Even  in  the  unicellular 
body  of  the  ciliate  infusoria  and  in  various 
other  cells  which  show  a  morphological  polar- 
ity the  writer  has  observed  a  susceptibility 
gradient.  In  view  of  the  facts  it  is  impossible 
to  doubt  that  such  gradients  are  in  some  way 
closely  associated  with  polarity  in  organisms, 
and  various  lines  of  experimental  evidence 
which  can  not  be  considered  here  indicate  that 
they  constitute  the  dynamic  basis  of  polarity. 
There  are,  moreover,  many  facts  which  suggest 
that  the  establishment  ,of  a  gradient  of  this 
kind  is  the  first  step  in  individuation  in 
axiate  organisms. 

C.  M.  Child 

Hull  Zoological  Laboratory, 
University  op  Chicago, 
Chicago,  III. 
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is  peculiarly  qualified  to  be  of  service,  in 
striking  sparks  by  the  contact  of  experience 
in  the  different  fields  of  bacteriology,  and 
in  viewing  all  our  special  problems  by  the 
clear  light  of  fundamental  biological  prin- 
ciples. 

The  task  of  the  biologist  is  the  study  of 
the  reactions  of  the  group  of  allied  sub- 
stances we  call  protoplasms,  under  the  in* 
fluence  of  various  physical  and  chemical 
conditions  of  the  environment.  Instead  of 
the  pure  compounds  of  the  chemist  we  must 
deal  with  organisms,  interacting  mixtures 
of  substances,  different  for  each  kind  and 
even  for  each  individual  plant  and  animal. 
In  Tery  refined  work  such  as  is  involved 
in  the  determination  of  reaction  times  by 
the  psychologist  or  in  our  own  studies  of 
the  action  of  disinfectants,  even  the  per- 
sonal equation  of  the  individual  or  the  in- 
dividual strain  must  be  taken  into  account 
For  most  purposes,  however,  the  species  or 
kind  of  organism  displays  reasonably  uni- 
form characteristics,  and  may  be  used  as 
our  practical  unit  of  study.  A  clear  dis-» 
tinction  between  the  kinds  of  organisms 
involved  and  a  dear  conception  of  the  rela- 
tion between  these  kinds  is  certainly  how- 
ever imperative,  and  a  sound  basis  for  the 
characterization  and  classification  of  the 
organisms  with  which  we  deal  is  one  of  the 
most  pressing  needs  of  bacteriology. 

The  fact  that  we  have  lacked  in  the  past 
any  sound  system  of  sorting  out  and  ar- 
ranging bacterial  types  requires  no  elabo- 
rate demonstration.  The  question  of  what 
constitutes  a  colon  bacillus  has  agitated 
sanitary  bacteriologists  for  three  decades 
and  is  still  unsolved.  And  to  take  a  still 
more  striking  and  still  more  important  case, 
consider  the  controversy  as  to  the  Vielheit 
or  the  Einheit  of  the  streptococci,  which 
has  raged  so  long.  Here  is  a  group  of  or- 
ganisms, the  part  played  by  which  in  a  wide 
range  of  diverse  diseases  is  found  to  be 
more  fundamental — a  group  which  I  am 


inclined  to  think  produces  in  the  hggregtXe 
more  suffering  and  death — ^than  any  other 
group,  except  the  acid-fast  bacilli.  Yet  we 
are  almost  wholly  at  sea  in  regard  to  their 
identification  and  mutual  relationships. 

There  are  two  very  distinct  types  of 
variations  characteristic  of  organisms  in 
general,  fluctuations  and  mutations,  and 
both  are  well  recognized  among  bacteria. 
Fluctuations  are  the  minor  quantitative 
differences  which  group  themselves  on  a 
curve  of  frequency  when  a  large  series  of 
individuals  is  studied,  as  a  rule  due  to  the 
chance  effects  of  environment  and  not  in- 
heritable. Thus,  for  example.  Walker  and 
I  (Winslow  and  Walker,  1909)  found  that 
one  hundred  different  subcultures  of  a  sin- 
gle strain  of  the  paratyphoid  bacillus  race 
A  gave  acidities  in  dextrose  broth  varying^ 
between  1.1  and  1.6  per  cent  normal,  while 
a  similar  series  of  lines  of  race  B  gave 
acidities  varying  between  1.3  and  1.9  per 
cent,  normal.  We  took  the  subcultures  of 
each  type  giving  maximum  and  minimnm 
acidities  and  isolated  one  hundred  see* 
ondary  subcultures  of  each.  The  curves 
from  these  extreme  cultures  however  in 
spite  of  the  diversity  exhibited  by  their  im- 
mediate parent  stock,  went  back  to  the 
curves  characteristic  of  their  respective 
races,  with  a  mean  value  of  1.4  for  race  A 
and  of  1.6  for  race  B  (Fig.  1).  Theie 
fluctuating  variations  are  clearly  of  no  sys- 
tematic significance  and  must  be  eliminated 
from  consideration  by  a  study  of  numerous 
strains  of  the  same  type. 

It  seems  on  the  whole  most  convenient 
to  limit  the  term  fluctuations  to  such  non- 
inheritable  variations  as  those  just  de- 
scribed. At  times,  however,  we  find  in  oar 
cultures  variations  of  apparently  similar 
nature,  but  distinguished  by  the  fact  that 
selection  among  them  does  produce  per- 
manently different  races.  Thus,  Gkx>dman 
(1908)  carried  out  experiments  with  the 
acid  production  of  B.  diphtherue  somewhat 
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like  those  with  the  paralyphoid  strains 
wUeh  Iiaye  just  been  diseussed,  but  lead- 
ing  to  the  ultimate  seimration  of  two 
itndns  of  widely  different  fermentatlYe 
power.  Bettger  and  Sherriek  (1911)  re- 
port similar  results  in  regard  to  the  pig- 
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Tib,  1.  Acn>  Pboduction  bt  Pakatyphoib 
Bacilll  (I.)  DiBtribution  of  100  origiiial  enl- 
tuTM,  Tjpe  A.  (n.)  Distribution  of  100  Babeiil- 
tQTQs  of  descendants  of  mazimom  strain,  Type  A, 
(m.)  Distribution  of  100  subcultures  of  descend- 
ants of  mininnmi  strain,  ^Tpo  -^^  (rv*)  Distribu- 
tion of  100  original  cultures,  TypeB.  (Y.)  Distri- 
bstion  of  100  subcultures  of  descendants  of  mazi- 
nom  strain^  Type  B.  (YI.)  Distribution  of  100 
subcultures  of  descendants  of  minimum  strain, 
Tjpe  B, 

ment-prodacing  power  of  some  of  the  red 
ehromogens  and  the  resistance  to  mercuric 
ehloiid  of  the  Aurococcus;  and  in  their 
paper  the  similar  results  of  earlier  obser- 
Ters  are  discussed.  Such  Yariations  as 
these  strongly  saggest  the  imre  lines  of 
Johtnnsen  and  may  perhaps  for  oonYeni- 
eaiee  be  designated  as  pure  line  Yariations. 
A  distinet  type  of  Yariation  is  the  mn- 
iBlioii,  a  definite  sharp  Yariation  separ 
^sted  by  a  wide  gap  from  the  normal  char- 
aeter  of  the  typOy  arising  spontaneously  in 


a  certain  regular  proportion  of  the  indi- 
Yiduals  of  a  race.     Barber   (1907)   has 
shown  for  example  that  peculiar  filamen- 
tous chains  of  cells  occur,  rarely,  but  with 
considerable    regularity,    in    cultures    of 
B.  coU,  and  that  by  isolating  these  filaments 
and  breeding  from  them  he  could  get  a  new 
race,  constantly  showing  the  filamentous 
arrangement     and     possessing     definite 
cultural  characters    and    a    fermentatlYe 
power  considerably  higher  than  the  nor- 
mal.   Similar,  though  less  condusiYe  re- 
sults were  obtained  with  B.  typhi,  and  in 
one  case  an  apparently  non-spore-forming 
race  was  deriYed  from  B.  megatherium. 
A  particularly  interesting  ease  is  that  of 
the  fermenting  mutants   of   the   typhoid 
group  first  observed  by  Neisser  and  Massini 
and  recently  thoroughly  worked  out  by 
Penfold  (1912).    With  a  number  of  differ- 
ent  strains  of  typhoid  and  paratyphoid  ba» 
eilli  and  a  number  of  different  sugar  media 
it  has  been  shown  that  an  organism  which 
does  not  ferment  the  carbohydrate  in  ques- 
tion may  produce  on  media  containing  it 
colonies  which  after  several  days  bear  curi- 
ous raised  papillae.    Subcultures  from  these 
papillffi  yield  a  pure  culture  of  a  strain 
which  resembles  the  parent  stock  in  every 
respect,  except  that  it  actiYely  ferments  the 
specific  carbohydrate  and  forms  no  papillsd ; 
and  this  mutant  breeds  true.    On  the  other 
hand  subcxdtures  from  other  parts  of  the 
parent  colony  produce  strains  which,  like 
the  original  stock,  do  not  ferment  en  masse, 
but  do  possess  the  property  of  throwing  off 
fermenting  mutants.    Clark  (1913)  has  re- 
cently shown  that  some  at  least  of  these 
modifications  may  have  been  quantitatiYe 
only  rather  than  qualitatiYe,  but  the  sharp- 
ness of  the  difference  involved  seems  to 
warrant  their  recognition  as  tme  muta- 
tions. 

Bither  fiuctuations   or   mutations   may 
originate  as  a  result  of  protoplasmio  in- 
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equalities  in  cell  division  and  without  any 
corresponding  variations  in  environmental 
condition.  Or,  on  the  other  hand,  they 
may  be  causally  related  to  changes  in  the 
chemical  and  physical  surroundings  of  the 
organism  as  were  those  which  MacDougal 
produced  among  the  higher  plants  by  in- 
jecting chemicals  into  the  ovary  and  auch 
as  Tower  caused  by  exposing  potato  beetles 
to  special  conditions  of  temperature  and 
humidity.  Changes  of  this  sort  are  very 
familiar  among  the  bacteria,  as  for  exam- 
ple in  the  case  of  the  increase  in  virulence 
on  passage  through  susceptible  animals, 
or  the  converse  process  of  attenuation, 
as  practised  in  the  preparation  of  vac- 
cines for  anthrax  and  other  diseases.  Wolf 
(1909)  reports  a  considerable  number  of 
temporary  modifications  and  some  perman- 
ently inheritable  ones  stimulated  by  expos- 
ing bacteria  to  the  action  of  chemicals. 
White  and  dafk  red  strains  were  thus  pro- 
duced from  a  normal  B,  prodigiosus,  the 
resulting  modifications  breeding  in  each 
case  true  to  their  new  type.  Variations  of 
this  sort  called  forth  by  the  direct  effect  of 
the  environment  I  have  been  accustomed  to 
distinguish  by  the  term  ' '  impressed  varia- 
tions. ' ' 

The  net  result  of  the  various  sorts  of 
variability  to  which  the  bacteria  are  sub- 
ject is  to  produce  a  condition,  not  different 
in  kind,  but  more  extreme  in  degree,  than 
that  which  exists  among  more  complex 
forms.  As  Bateson  (1913)  says:  **The 
problem  of  species  in  its  main  features  is 
presented  by  these  organisms  in  a  form 
identical  with  that  which  we  know  so  well 
among  the  higher  animals  and  plants." 
Several  peculiar  conditions  tend,  however, 
to  make  specific  distinctions  even  more 
unstable  among  the  bacteria  than  elsewhere. 
In  the  first  place  the  action  of  the  environ- 
ment upon  unicellular  o]^anisms  is  pecu- 
liarly direct  and  the  fact  that  all  cells  are 
potentially  reproductive  removes  any  bar 


against  the  inheritance  of  acquired  charac- 
ters. Again  the  absence  of  sexual  repro- 
duction must  operate  to  preserve  varia- 
tions which  arise  from  within  or  without. 
Among  sexual  organisms  it  is  true  that 
amphimixis  is  held  to  be  in  itself  an  im- 
portant source  of  germinal  variations.  Yet 
this  is  tru6  only  within  certain  rather  defi- 
nite limits  and  beyond  those  limits  sexual 
reproduction  ceases  or  becomes  infertile 
and  thus  the  more  divergent  variations  are 
eliminated.  With  fission  as  the  normal 
method  of  reproduction,  on  the  other  hand, 
every  variation  which  can  arise  may  be 
handed  on,  unchanged.  Finally  the  rapid- 
ity with  which  the  bacteria  multiply  fur- 
nishes exceptional  opportunities  for  the 
operation  of  selection  or  any  other  modify- 
ing force.  The  immense  number  of  genera- 
tions which  may  succeed  each  other  in  a 
short  space  of  time  might  be  expected  to 
make  boundary  lines  as  shifting  as  they 
would  become  among  the  higher  plants  if 
a  dozen  geological  epochs  were  considered 
all  at  once. 

There  are  sharp  limits  to  the  variability 
of  even  the  bacteria  however  and  for  prac- 
tical purposes  we  find  the  larger  groups 
quite  constant  in  their  general  properties. 
As  a  rule  typhoid  germs  descend  from  ty- 
phoid germs  and  tubercle  bacilli  from 
tubercle  bacilli.  The  same  yellow  coccus 
falls  on  gelatin  plates  exposed  to  the  air, 
all  over  the  world.  The  same  spore-form- 
ing aerobes  occur  in  every  soil,  the  same 
colon  bacilli  crowd  the  intestines  of  animala 
and  men  in  every  clime.  In  part  at  least 
I  am  inclined  to  believe  that  this  is  due  to 
the  direct  or  selective  effect  of  similar  en- 
vironmental conditions  producing  what 
Jordan  and  Kellogg  call  among  higher 
organisms  ''Ontogenetic  species  held  for  a 
number  of  generations  true  to  a  type  sim- 
ply because  the  environment,  the  extrinsic 
factors  in  the  development  of  all  the  indi- 
viduals in  these  successive  generationa,  are 
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tile  same."  The  comparative  fixily  of  the 
more  strictly  pathogenic  bacteria  is  a  strik- 
ing illxistration  of  this  tendency. 

In  many  instances  we  find  that  indi- 
Tidnal  strains  of  bacteria  exhibit  an  extra- 
ordinary uniformity  in  minor  character- 
istics  even  when  (or  perhaps  particnlarly 
when)  cultivated  for  long  periods  on  arti- 
ficial media  in  the  laboratory.  The  two 
paralyphoid  strains,  A  and  B,  described 
above  offer  a  striking  instance  of  this.  The 
mean  acid  production  of  the  two  strains 
was  respectively  1.4  and  1.6  per  cent,  nor- 
mal, differing  only  by  .2  per  cent,  normal 
and  the  fluctuating  variations,  extending 
over  a  range  of  over  1.0  per  cent,  in  each 
ease,  far  exceed  the  mean  difference  be- 
tween the  strains.  Yet  subcultures  show 
each  strain,  as  a  strain,  breeding  true  to 
its  characteristic.  We  find  slight  differ- 
ences in  resistance  to  unfavorable  physical 
condition  or  to  the  action  of  some  chemical 
disinfectant  transmitted  unchanged  in  a 
particular  strain  for  generation  after  gen- 
eration. 

As  a  matter  of  fact  indeed  it  is  not  alter- 
ations in  the  characters  of  bacteria  while 
we  are  studying  them  which  generally  trou- 
ble us,  but  the  fact  that  as  we  isolate  these 
organisms  in  nature  we  find  that  antece- 
dent variations  have  produced  a  bewil- 
dering confusion  of  slightly  differing  varie- 
ties or  races  or  strains.  Between  well- 
maiked  types  like  B.  coU  and  B.  alcaligenes 
IB  a  series  of  forms,  each  one  differing  but 
slightly  from  its  neighbor,  but  together  al- 
most completely  bridging  the  gap  between 
the  two  extremes.  The  more  refined  our 
methods  of  bio-chemical  examination,  the 
more  the  types  are  multiplied,  and  the 
more  hopeless  is  the  confusion.  When  Gor- 
don (1905)  applied  his  nine  tests  to  300 
different  strains  of  streptococci,  he  found 
48  different  combinations  of  reactions,  and 
MacCk)nk^  (1909)  records  36  different 
Tsrieties  of  colon  bacilli  characterized  by 


particular  combinations  of  his  seven  tests 
To  call  each  distiuguishable  strain  having 
definite  bio-chemical  properties  a  species 
and  to  give  it  a  name  of  its  own,  is  quite 
out  of  the  question.  To  ignore  all  minor 
differences  and  maintain  as  specific  such 
complex  groups  as  are  included  under  the 
term  B.  coli  or  8tr.  pyogenes  is  misleading 
and  an  effective  bar  to  future  progress. 

The  first  principle,  which  has  proved  of 
prime  assistance  in  the  characterization  of 
bacterial  types,  and  which  offers  a  rational 
compromise  between  either  false  unity  or 
bewildering  multiplicity,  is  the  recognition 
of  the  fact  that  types  which  occur  com- 
monly among  bacteria  as  they  are  found  in 
nature  are  of  greater  systematic  importance 
than  those  which  occur  rarely  and  occa- 
sionally. Of  course  from  one  standpoint 
every  inheritable  protoplasmic  variant 
which  exists  is  of  equal  importance  with 
every  other.  For  practical  purposes,  how- 
ever, we  must  recognize  certain  types  as 
**  species  "  or  *'  varieties  "  even  though 
they  may  sometimes  intergrade.  Among 
the  higher  plants  and  animals  such  syste- 
matic units  are  usually  recognized  on  the 
basis  of  discontinuity  in  some  definite 
character.  The  more  refined  methods  of 
biometry  have  however  revealed  another 
grade  of  kinds  (I  use  this  word  to  avoid 
the  artificial  implications  of  ''  species  "  or 
**  variety"),  marked  by  relative  rather 
than  absolute  discontinuity.  Frequently 
the  measurement  of  some  particular  differ- 
ential character  and  the  plotting  of  a ''  fre- 
quency polygon,"  with  grades  of  the 
chosen  character  as  abscissae  and  the  pro- 
portion of  individuals  showing  each  grade 
as  ordinates,  shows  a  curve  with  two  dis- 
tinct peaks,  a  bimodal  curve.  The  studies 
reported  by  Bateson  on  the  length  of  the 
cephalic  horns  of  the  rhinoceros  beetle 
and  on  the  forceps  length  of  the  earwig 
and  De  Yries's  observations  on  the  petals  of 
a  chrysanthemum,  are  excellent  examples. 


82 


[N.  a  Vol.  XXXIX.  No.  »M 


Id  each  case  the  peoki  on  the  onirc  indi- 
cate distinet  centen  of  variation  around 
vliich  the  intermediate  flactnations  are 
igronped  and  theae  eonstitiite  biologie  facts 
of  real  importance,  even  thongh  the  tTpes 
orerlap  and  appear  to  blend  in  the  valleye 
between  the  model. 

Johannsen  in  his  recent  book  (1913)  haa 
disenssed  snch  bimodal  curves  with  admir- 
able cleameaB  and  points  out  that  obrions 
phenofypes  (externally  recognizable  kinds) 
may  or  may  not  represent  true  genotypes 
X characterized  by  germinal  diflerenoes), — 
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breeding  experiments  being  the  only  final 
criterion.  In  our  bacteriological  woi^  we 
are  making  breeding  experiments  all  tiie 
time  and  even  though  our  study  of  maas 
reactions  may  be  crude,  it  is  free  from  the 
grosser  errors  due  to  environmental  varia- 
tions, and  onr  bimodal  curves  indicate  real 
protoplasmic  diversity.  For  example,  in  a 
study  of  the  gelatine  liquefying  power  of 
the  orange  cocci,  it  appeared  that  the  depth 
of  liquefaction  after  30  days  varied  from  0 
to  over  3.5  cm.,  each  intermediate  .5  c.e. 


value  being  represented.  Yet  the  freqnenijy 
with  which  various  grades  of  liquefaction 
occurred  showed  that  only  two  distinct 
typea  were  oommon  (Fig.  2),  one  failing 
entire^  to  liquefy,  including  30  per  cent 
of  the  strains  studied,  and  the  other  lique- 
fying rapidly,  to  the  extent  of  2.0-S.5  em., 
including  45  per  eent.  of  the  strains.  Ordi- 
narily such  a  difference  in  proteolytie 
power  as  that  between  a  liquefaction  of  1.0 
cm.  and  one  of  3.0  would  be  considered  im- 
portant as  making  a  distinction  between 
a  very  slowly  and  a  rapidly  liquefying 
type.  Yet  in  view  of  the  frequency  corve 
it  is  both  praotioally  convenient  and  bio- 
logically sound  to  aay  that  we  are  dealing 
with  two  and  only  two  distinct  fypes,  so  far 
as  this  character  ia  conoemed,  one  not 
liquefying  at  all  and  the  other  liquefying 
vigorously  to  an  extent  of  2.0-3.5  em.  in  30 
d^B,  while  slowly  liquefying  strains  may 
be  considered  as  aberrant  varieties. 

Another  example  of  this  conception  of 
frequoicy  ^pes  may  be  taken  from  resent 
studies  of  the  fermentative  power  of  the 
colon  bacilli  and  the  atareptococoi.  Both 
these  groups  have  been  split  np  according 
to  their  acid-prodncing  power  in  a  wide  va- 
riety of  carbohydrate  media  and  any  one 
Bi^ar  has  been  considered  just  as  impor- 
tant as  any  other,  giving  almost  as  many 
types  as  there  are  permutations  and  OMnbi- 
nations  of  the  teat  substances  used.  Howe 
(1912)  has  shown  for  the  colon  baoilli,  and. 
the  same  tiling  is  true  for  the  streptococei 
(Winslow,  1912),  that  the  various  carbohy- 
drate media  are  not  fermented  at  random, 
but  stand  to  each  other  in  a  definite ' '  order 
of  availability"  forming  what  Howe  calla 
a  "metabolic  gradient,"  such  that  if  any 
member  of  the  series  is  fermented  the 
chances  are  that  those  ahead  of  it  will  be 
fermented  also.  Thus  in  the  colon  groap 
dextrose  is  most  often  attacked,  then  lac- 
tose, then  saccharose  and  then  raffinoae. 
Certain  steps  in  the  gradient  are  qnalits<- 
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tnely  lar  more  impoitant  than  othen.  Of 
S40  deztroK  fermenting  badlli  freshly  iso- 
lated from  the  ioteatme  Howe  found  that 
praetieally  all  attacked  laotoie.  Saoeharose 
divided  the  group  into  two  approziiiiately 
eqoal  sabgroupg,  58  per  cent,  attaoldng  this 
mgar  and  41  per  eent.  failing  to  do  so.  Of 
the  58  per  cent  all  bat  5  per  oent.  also  at- 
tacked rafSnose  so  that  the  dextroee-lactose- 
saeeharoae  forms  may  be  eonsidered  inters 
mediate  Tari&ntB  between  the  two  main  di- 
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▼inona  which  ferment  either  dextrose  and 
laetoee  alone  or  all  fonr  sugars  (Fig.  3). 
It  seems  elear  that  such  quantitative  stud- 
ies  fnmish  the  surest  basifl  for  deciding 
which  sogaia  are  primarily  important  in 
alaasifieation  and  we  maiy  saf^  conclude 
that  so  far  as  these  four  sugars  are  con- 
cerned there  are  only  two  important  divi> 
Boooa  of  the  colon  group.  The  use  of 
doleite  which  occupies  an  equally  promi- 
nent place  in  the  dassifloation  of  MacCon- 
key  (1909)  and  Jackson  (1911),  rests  on 
no  meh  biometrical  basiB  and  we  have  no 


good  reason  to  think  it  deserves  special  im- 
portance. Iq  the  same  way  the  admirable 
study  by  Stowell,  Hilliard  and  Sohlesinger 
(1915)  of  the  streptococci  shows  that  the 
five  groups  fermenting  respeotiTely  dex- 
trose only,  dextrose  and  lactose,  dextrose, 
laetoee  and  aaocharose,  dextrose,  lactose, 
saccharose,  and  raffinose  and  dextrose,  lac- 
tose, saccharose,  rafSnose  and  salicin  are 
quantitatively  of  special  importance  and 
include  between  them  68  per  cent  of  240 
strains  studied. 

A  second  conception,  of  much  assistance 
in  the  classification  of  bacteria,  is  the  prin- 
ciple  that  special  weight  should  be  given  to 
characters  quantitative  or  qualitative, 
which  are  found  to  be  correlated  with  each 
other  in  a  number  of  different  types.  The 
principle  of  numerical  frequency  offen  a 
bans  for  characterizing  the  individual 
types  and  the  principle  of  correlation  a 
basis  for  classifying  these  types  in  soeord 
with  their  biological  reUtionshiiM. 

The  early  bacteriologists  established  a 
dozen  genera,  such  as  Streptococeut,  8ar- 
etna,  BaeiUus,  Bacterium,  and  the  Uke, 
based  entirely  on  a  few  obvious  morpho- 
logical characters.  Some  of  these  genera 
are  uudonbtedly  valid.  Others  like  those 
which  are  based  only  on  the  presence  or 
absence  of  flagella  are  quite  as  certainly 
invalid.  No  one  familiar  with  the  colon 
group  can  hold  that  it  is  reasonable  to 
place  the  common  type  of  motile  colon 
bacillus  in  the  genus  BadUva  along  with 
B.  tnyeoides,  B.  aerogenes,  B.  antkracia, 
B,  prodigiosus,  B.  radicicoUt  and  B.  tetani 
and  to  place  an  organism  having  all  its 
other  properties  identical  but  lacking  fla- 
gella  in  the  genus  Bacterium.  The  ssme 
arguments  bold  true  against  the  genera 
Planocoeeua  and  Planoaardna  among  the 
cocci.  We  find  in  several  of  the  major 
groups  motile  and  non-motile  forms  which 
are  precisely  alike  in  half  a  dozen  respects 
and  are  clearly  minor  varieties  of  the  same 
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type,  and  it  is  absurd  to  give  them  generic 
rank,  and  group  together  widely  different 
lypes  which  are  alike  in  no  single  respect 
except  that  they  have  flagella.  These  gen- 
era based  on  motility  are  on  a  par  with 
a  division  of  animals  into  those  with  wings 
and  those  without,  which  would  place  bats 
and  birds  and  flying  fishes  and  bees  in  one 
group  and  cats  and  ordinary  fishes  and 
worker  ants  in  another. 

The  unsatisfactory  nature  of  the  Migula 
classification,  which,  even  if  the  motility 
genera  were  accepted,  left  over  one  third 
of  all  known  bacteria  in  the  genus  Bacillus, 
led  many  bacteriologists  to  abandon  any 
attempt  at  a  natural  classification  and  to 
seek  refuge  in  frankly  arbitrary  schematic 
groupings.  The  logical  outcome  of  this 
tendency  is  the  decimal  group  number 
which  our  society  has  adopted,  the  history 
of  which  has  been  so  ably  presented  by  Pro- 
fessor Harding  (1910). 

The  group  number,  according  to  which 
the  characters  of  bacteria  are  indicated  by 
a  conventional  series  of  decimals,  has  an 
undoubted  value  and  has  proved  a  godsend 
to  workers  who  study  a  large  series  of  new 
cultures  and  desire  a  concise  record  of  their 
behavior.  It  is  a  sort  of  index  to  the  chief 
characters  of  the  organisms  in  question,  a 
method  of  cataloging  reactions  observed. 
It  is  obvious  however  that  it  is  artificial, 
and  that  it  does  not  furnish  a  **  classifica- 
tion," an  arrangement  of  bacteria  accord- 
ing to  their  natural  relationships. 

There  is  some  danger,  I  think,  that  this 
important  distinction  between  the  group 
number  on  our  standard  card  and  a  real 
biological  classification  may  be  forgotten. 
When  the  student  notes  that  100  means 
that  endospores  are  produced  and  200  that 
they  are  not  produced,  he  is  likely  to  draw 
the  conscious  or  subconscious  conclusion 
that  all  bacteria  producing  endospores  are 
more  closely  related  to  each  other,  are  more 


of  a  kind,  than  are  the  members  of  the  two 
separate  groups.  I  think  that  this  is  very 
probably  a  fact.  Then,  of  the  non-spore 
formers,  he  notes  that  strict  aerobes  fall 
under  210,  strict  anaerobes  under  230  and 
facultative  forms  under  220.  Again  he  is 
likely  to  draw  a  similar  conclusion  as  to  rel- 
ative relationships  and  again  perhaps  the 
conclusion  is  reasonably  correct  In  the  third 
place  of  the  whole  numbers,  however,  any 
such  deduction  as  to  natural  relationships 
from  the  group  number  would  certainly  be 
erroneous.  Of  the  facultative  non-spore 
formers,  all  which  liquefy  gelatine  fall 
under  221 ;  and  all  which  fail  to  do  so  un- 
der 222.  That  is,  the  group  number  throws 
together  on  the  one  hand  B.  cIo<uxb  and  the 
liquefying  strains  of  fiuorescent  water  bac- 
teria and  the  liquefying  proteus  forms,  and 
on  the  other  hand  B,  coli  and  the  non- 
liquefying  fluorescent  and  proteus  types.  It 
is  reasonably  certain  however  that  liquefy- 
ing and  non-liquefying  fluorescent  bacteria 
are  more  closely  related  to  each  other,  that 
B.  coli  and  B.  cloaccR  are  more  closely  re- 
lated to  each  other,  that  liquefying  and  nou- 
liquefying  proteus  types  are  more  closely 
related  to  each  other  than  are  the  liquefy- 
ing or  the  non-liquefying  members  of  the 
three  respective  pairs.  Precisely  as  in  the 
case  of  Migula 's  motility  genera  the  use  of 
a  single  arbitrarily  chosen  character  in 
classification  leads  to  misleading  results. 

It  is  sometimes  held  that  the  difficulties 
we  experience  in  bacterial  classification  are 
due  to  the  fact  that  we  must  necessarify 
rely  in  the  main  on  physiological  rather 
than  on  morphological  characteristics.  X 
do  not  believe  this  to  be  'the  case.  There  is 
no  fundamental  distinction  between  mor- 
phological and  physiological  properties^ 
since  all  are  at  bottom  due  to  chemical 
differences  in  germ  plasm,  whether  they 
happen  to  manifest  themselves  in  the  rize 
and  arrangement  of  parts  or  in  the  ability 
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to  utilize  a  certain  food  stufF.  Indeed  bio- 
thenucal  properties  have  a  peculiar  and 
unique  significance  among  the  bacteria, 
since  it  is  precisely  along  the  lines  of  metab- 
olism that  these  organisms  have  attained 
iheir  most  remaikable  differentiation.  The 
higher  plants  and  animals  have  developed 
complex  stmctoral  modifications  to  enable 
them  to  obtain  food  materials  of  certain 
limited  kinds.  On  the  other  hand  the  bac^ 
teria  have  maintained  themselves  by  ac- 
quiring the  power  of  assimilating  simple 
and  abundant  foods  of  varied  sorts.  Evo- 
lution has  developed  gross  structure  in  one 
case  without  altering  metabolism;  it  has 
produced  a  diverse  metabolism  in  the  other 
case,  without  altering  gross  structure. 
There  is  as  wide  a  difference  in  metabolism 
between  the  pneumococci  and  the  nitrify- 
ing bacteria  as  there  is  in  structure  between 
a  liverwort  and  an  oak.  The  danger  in 
using  physiological  characters  for  classifi- 
cation lies,  not  in  their  inherent  unreliabil- 
ity, but  in  the  fact  that  so  many  physiologi- 
cal properties  are  directly  adaptive  in 
nature.  Adaptive  characters  of  similar 
nature  are  likely  to  arise  in  different 
groups  under  the  influence  of  similar  en- 
vironmental conditions  and  may  prove 
altogether  misleading  as  to  true  phylo- 
genetic  relationships/  Professor  Oadow 
in  his  striking  address  before  the  British 
Association  has  called  the  independent  evo- 
lution of  a  nearly  identical  character  from 
homologous  material  isotely.  We  have  ex- 
cellent examples  among  the  bacteria.  It 
seems  dear  for  example  that  we  must 
asBume  from  the  presence  of  liquefying  and 
non-liquefying  types  among  so  many  of 
the  principal  groups  of  bacteria  that  this 
proi>erty  has  lain  latent  in  a  great  many 
uidex)endent  lines  of  descent  and  has  been 
independently  released  in  many  of  them, 
perhaps  by  environmental  forces.  It  is 
particulariy  to  avoid  this  danger  of  con- 


fusing independently  acquired  adaptive 
characters  with  those  which  indicate  real 
community  of  descent  that  we  must  lay 
stress  on  the  significance  of  a  number  of 
independent  characters  which  occur  in 
correlation.  If  the  correlation  is  due  to  an 
essential  dependence  of  one  character  upon 
the  other  it  is  of  course  not  particularly 
significant;  but,  when  we  find  a  number  of 
different  characters,  which  have  no  neces- 
sary connection,  correlated  together,  the 
presumption  is  warranted  that  conunon 
descent  is  the  connecting  link  which  has 
united  them. 

It  was  in  the  study  of  the  Coccaceie  that 
the  full  importance  of  emphasis  on  correla- 
ted characters  first  impressed  itself  upon 
me.  It  had  long  been  the  practise,  follow- 
ing the  Migula  i^tem,  to  group  aU  the 
staphylococci  of  the  skin  and  the  saprophy- 
tic cocci  which  divide  in  one  and  two  planes 
together  in  the  genus  Micrococcus  and  to 
separate  the  packet-formers  in  the  genus 
Sardna.  The  common  cocci  found  on  the 
skin,  all  liable  to  assume  at  times  patho- 
genic properties,  were  usually  classed  as 
merely  three  color  varieties  {aureus,  alhus 
and  dtreusl)  of  a  single  species  Micrococcus 
or  Staphylococcus  pyogenes.  In  the  at- 
tempt to  apply  statistical  principles  to 
the  classification  of  this  group,^  Mrs. 
Winslow  and  I  collected  and  studied 
500  different  strains  of  cocci,  measuring 
quantitatively  so  far  as  possible  eleven 
different  characters  of  each  strain.  At  once 
a  new  and  surprising  set  of  relationships 
manifested  themselves.  It  was  evident  in 
the  first  place  that  on  the  whole  the  cocci 
living  normally  on  the  body  surfaces,  dif- 
fered in  almost  every  respect  from  the  cocci 

1  First  published  in  Biological  Studies  bj  the 
Pupils  of  William  Thon^son  Sedgwick,  June,  1906, 
and  in  the  Journal  of  Infectious  Diseases  for  the 
same  year  and  later  elaborated  in  our  book  on  the 
"SjBtematie  Belationships  of  the  Goceacee,'' 
N.  Y,,  1908. 
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of  the  water  and  earth.  The  former  usu* 
ally  oecurred  in  chains  or  amaU  irregular 
gronpa,  reaeted  positively  to  the  Oram 
strain,  formed  a  meager  or  only  fair  siuv 
face  growth  on  solid  media,  and  produced 
considerable  acid  in  carbohydrates.  The 
eooci  of  the  water  and  earth  occurred  in 
large  cell  groups  or  packets,  never  in 
chains,  were  usually  Gram  negative,  grew 
abundantiy  on  solid  media  and  generally 
failed  to  ferment  carbohydrates.  There 
were  exceptions  of  course,  as  there  always 
must  be  in  an  unstable  group  like  the 
bacteria.  Some  organisms  which  a  general 
consideration  of  all  their  characters  would 
place  in  the  latter  group  were  found  on  the 
skin,  while  others  were  Gram  positive  or 
fermented  the  sugars.  Yet  on  the  whole  the 
relation  seemed  a  sufficientiy  definite  one 
to  warrant  the  division  of  the  spherical 
bacteria  into  two  subfamilies,  the  Para- 
cooeacead  and  the  Metacoccaccfe.  The  next 
thing  which  was  apparent  was  that  the 
cokr  of  the  pigment  produced,  instead  of 
being  a  minor  varietal  character,  was  fun- 
damentally correlated  with  other  proper- 
ties which  were  apparentiy  of  sufficient 
importance  to  deserve  generic  rank.  It 
appeared  that  the  orange  and  white  staphy- 
lococci, along  with  the  diplococoi  and 
streptococci,  all  shared  the  properties  of 
the  Paracoccacead  just  enumerated,  while 
the  yellow  and  red  pigment  formers  (in 
spite  of  the  occasional  presence  of  the 
former  on  the  skin  and  even  in  connection 
with  pathological  processes)  exhibited  the 
characters  of  the  Metacoccaceffi  (BHg.  4). 
The  white  and  orange  forms  further 
differed  from  each  other  in  the  fainter 
surface  growth  of  the  former  and  in  the 
important  fact  that  liquefying  members  of 
the  orange  series  liquefy  twice  as  rapidly 
as  do  the  liquefying  white  strains.  Hence 
we  distinguished  these  groups  as  the  genera 
Aurococcus  and  Albococcus,    Among  the 


Metacoccaceffi  the  yellow  and  red  forma 
were  sharply  separated  by  the  much  higher 
proportion  of  straius  which  reduce  nitrates 
to  nitrites  and  by  the  absence  of  ammonia 
formation  in  nitrate  pepton  broth  and  by 
the  rarity  and  slowness  of  liquefaction, 
among  the  red  chromogens,  for  which  we 
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Fio.  4.   Oboup  DnmEBiMOBs  bitwdn  ths  Paki- 

OOCCACXJB    AND    TBM   MXTACOCOAOKA.      ThB   Upper 

block9  show  for  221  sirams  of  cocci  whose  type  of 
chromogenesifl  (white  or  orange)  would  place  them 
with  the  parasitic  subfamilj,  the  per  cent,  of 
strains  fulfilling  each  of  flve  individual  criteria  of 
that  group.  The  lower  blocks  show  for  270  strains 
of  cocci  whose  type  of  chromogenesis  (yeUow  or 
red)  would  place  them  with  the  saprophytic  sub* 
family  the  per  cent,  of  strains  fulfilling  each  of 
five  individual  criteria  of  that  group. 

suggested  the  generic  name  Bkodocoocu9. 
The  important  point  brought  out  by  these 
studies  was  that  chromogenesis  and  the 
Gram  strain,  characters  which  we  all  had 
believed  to  be  comparatively  unimportant, 
proved  to  be  corrdated  with  a  number  of 
other  properties  and  therefore  highly  sig* 
nificant.    On  the  other  hand  the  Migula 
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between  MicroeoccMs  and  £^ar- 
cma  appeared  to  be  of  quite  minor  impor- 
tanee.  Among  the  yellow  ehromogena  we 
found  a  eompletely  parallel  series  of  packet- 
formers  and  non-paeket  fanners  exactly 
alike  in  all  other  Tespects.  So  with  lique- 
faction of  gelatine.  Among  aurococci, 
albococciy  micrococci  and  sarcine  were 
strains  having  all  other  properties  in  com- 
mon,  but  differing  in  this  one  respect. 
EHigler  (1913)  has  recently  examined  the 
cocci  in  the  American  Museum  collection 
and  has  found  that  the  fifty  strains  repre- 
sented fall  very  clearly  in  the  genera  thus 
outlined^  although  he  concludes  that  the 
species  originally  described  should  be  modi- 
fied in  certain  important  respects. 

The  general  principles  of  statistical 
classification  were  outlined  as  follows  1^ 
Miss  Sogers  and  myself  (1906) : 

We  have  fint  plotted  the  f reqneney  enrre  for 
flsdi  eharaeter  in  order  to  find  whether  the  array 
▼aries  about  one  or  leveral  modes,  and  where  theae 
modee  are  sitnated.  ...  In  the  second  place,  we 
hare  ealenlated  correlation  factors  for  the  most 
aigniileant  x>airs  of  characters.  Each  mode  on  the 
enrvea  of  freqnencj  may  fairly  be  taken  to  mark  a 
natural  species  or  ▼arietj,  and  the  characters  which 
▼aiy  together  most  form  the  most  important  basis 
for  the  establishment  of  the  larger  groups.  By 
such  a  method  alone  it  is  possible  to  locate  those 
mountain  peaks  in  the  chain  of  bacterial  varia- 
tiotts  which  rightly  deserve  generic  and  specific 


In  the  same  year  in  which  this  paper  was 
published^  Andrewes  and  Horder  in  Eng- 
land presented  a  revision  of  the  species  in 
the  genus  Streptococcus  (1906)  based  on 
exactly  identical  principles  at  which  they 
had  independently  arrived.    They  say : 

There  was,  however,  one  goide  which,  as  in  all 
such  tazonomic  problems,  proved  of  the  greatest 
help,  namely,  the  numerical  frequency  of  occur- 
nnoe  of  any  given  type.  .  .  .  The  common  types 
stand  out  80  mountain  tops  above  their  feltows, 
eaeh  tteantain  eonneeted  by  valleys  of 
ale  types  with  many  of  its  neighbors. 


Since  these  suggestions  were  flnt 
made,  the  crtatistical  method  has  been  sys- 
tematically applied  by  Howe  (1912)  to  the 
colon  group,  by  Stowell,  Hilliard  and 
Schlesinger  (1913)  to  the  streptococci,  by 
Dr.  Morse  (1912)  to  the  diphtheria  group 
and  by  Rogers  and  Davis  (1912)  to  the 
lactic  acid  groups. 

There  are  many  other  serious  investiga^ 
tions  of  bacterial  relationships  which  might 
be  cited,  many  of  them  made  before  the 
term  ' '  statistical  classification  '  *  was 
thought  of  in  this  connection,  but  charac- 
terized by  the  fact  that  they  include  a  care- 
ful comparative  study  of  many  different 
strains  with  due  regard  to  the  frequen^^ 
with  which  types  occur  and  to  the  special 
importance  of  correlated  characters. 
Among  the  earlier  investigations,  Bei-' 
jerinck's  study  of  the  acetic  acid  bacteria 
(1898),  Chester's  on  the  aerobic  spore 
formers  (1904)  and  Hefleran's  on  the  red 
pigment  producers  (1904)  are  worthy  of* 
special  mention.  More  recentiy  Edson  and 
Carpenter  have  given  us  an  excellent  re- 
vision of  the  group  of  fluorescent  bacteria 
(1912).  Owen  (1911)  has  added  much  to 
our  knowledge  of  the  aerobic  spore  form- 
ers. White  (1909)  has  revised  the  B.  bid- 
garicus  group  and  Dr.  Claypole  (1913)  has 
worked  out  some  very  striking  correlations 
between  immunity  relations  and  cultural 
characters  among  the  streptothrices.  The 
elaborate  study  of  the  dysentery  group  by 
the  late  Dr.  Hiss  (1904)  and  Elser  and 
Huntoon's  review  of  the  Gram-negative 
cocci  (1909)  should  also  be  mentioned  in 
this  connection.  There  has  already  been 
accumulated  a  considerable  mass  of  data 
which  when  critically  examined  and  codi- 
fied should  furnish  a  good  basis  for  a  (sys- 
tematic arrangement  of  many  of  the  smaller 
bacterial  groups. 

So  far  as  the  general  classification  of  the 
bacteria  into  larger  groups,  families  and 
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genera,  is  concemed,  we  have  also,  I  be- 
lieve, plenty  of  information  which  if  prop- 
erly digested  would  make  it  possible  to 
arrive  at  reasonable  and  helpful  results. 
With  these  large  groups  no  special  statisti- 
cal study  is  generally  necessary,  for  the 
chief  characters  of  the  major  types  are  well 
established.  All  that  is  needed  is  interpre- 
tation, but  interpretation  based  on  a  view 
of  all  the  available  facts  and  on  a  sound 
conception  of  biological  principles.  Until 
recently  the  only  attempt  at  a  general 
classification  of  the  bacteria  based  on  a  com- 
mon-sense interpretation  of  all  the  char- 
acteristics of  the  organisms  is  that  pre- 
sented by  Flligge  (1896),  the  chief  value 
of  which  lay  in  the  classification  of  the  rod- 
shaped  bacteria  into  22  groups,  almost  all 
of  which  appear  to  represent  natural  ag- 
gregations of  allied  types.  For  example, 
we  all  recognize  that  the  aerobic  spore 
formers,  the  anaerobic  spore  formers,  the 
colon-typhoid  group,  the  nitrifying  organ- 
isms, the  fluorescent  bacteria,  and  the 
group  of  diphtheria  and  tubercle  bacilli 
constitute  real  groups  of  related  organisms. 
Four  years  ago  a  more  ambitious  attempt 
at  a  fundamental  analysis  of  the  syste- 
matic relationships  of  the  whole  group  of 
bacteria  was  made  by  Professor  Orla  Jen- 
sen, of  the  Polytechnicum  of  Copenhagen 
(1909).  Professor  Jensen  with  good  rea- 
son discards  the  purely  morphological  basis 
of  classification  and  in  particular  the  dis- 
tinction based  on  the  presence  or  absence 
of  flagella.  The  arrangement  of  flagella 
when  they  are  present,  on  the  other  hand, 
offers  a  convenient  index  of  other  more  im- 
portant differences  and  Professor  Jensen 
gives  his  two  orders  of  bacteria  the 
names  of  Cephalotrichinse  (monotrichous 
or  lophotrichous)  and  Peritrichinn  (peri- 
trichous).  The  Cephalotrichinse,  deriv- 
ing their  life  energy  almost  entirely  from 
oxidative    processes,    are    all    water    or 


moist  earth  forms,  with  the  exception  of  a 
few  peculiar  plant  and  animal  parasites 
and  for  the  most  part  grow  badly  or  not  at 
all  on  ordinary  organic  media,  and  spores 
are  never  formed.  The  series  begins  with 
the  Oxydobacteriacese,  including  the  most 
primitive  bacteria,  which  oxidize  methane 
and  carbon  monoxid,  the  nitrifiers,  the 
acetic  acid  bacteria  and  the  Azotobacter 
group.  Then  follows  the  Actinomyces 
family  which  includes  the  root  nodule  bac- 
teria and  the  myoobacterium  (tuberculosis) 
group.  The  collocation  of  the  latter  forms 
is  startling  at  first,  but  their  morphology, 
their  oxygen  requirements  and  their  unique 
pathological  relations,  almost  symbiotic  by 
contrast  with  the  quick  toxic  action  of 
other  pathogenic  bacteria,  offer  some  evi- 
dence of  real  relationship.  The  third, 
fourth  and  fifth  families  are  the  Thiobac- 
teriacese  (the  sulfur  bacteria),  the  Bhodo- 
bacteriacesB  (the  red  or  purple  sulfur  bac- 
teria) and  the  Trichobacteriacese  (CIo- 
dothriz,  Crenothrix,  Beggiatoa,  etc. )  which 
are  clearly  natural  groups.  The  last  two 
families,  the  Luminibacteriaceae  and  the 
Beducibacteriacese,  are  typically  denitrify- 
ing organisms  which  form  a  connecting 
link  between  the  primitive  oxidizing  bac- 
teria and  the  PeritrichinsB.  They  include 
the  fluorescent  water  bacteria  and  the  phos- 
phorescent vibrios  and  at  the  higher  end  of 
the  series  such  forms  as  the  cholera  organ- 
ism in  which  the  ability  to  split  complex 
products  with  the  formation  of  lactic  acid 
and  indol  begins  to  appear. 

The  second  order,  the  Peritrichinae,  in- 
cludes the  more  specialized  bacteria  in 
whose  metabolism  the  splitting  of  carbohy- 
drates or  amino-acids  plays  a  primary  role 
rather  than  oxidation  or  denitrification. 
They  are  rods  or  cocci,  peritrichous  when 
possessing  flagella  at  all,  and  among  them 
are  found  all  the  commoner  putrefactive 
and  parasitic  types.    This  order,  according 
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to  Jensen,  may  be  divided  into  four  fami- 
lies. The  first,  the  Addobacteriaceae,  in- 
elndes  the  non-spore-forming  carbohydrate 
fermenting  types,  among  the  principal 
representatives  being  the  colon-typhoid 
group  and  practically  all  the  cocci.  His 
second  family,  the  AlkalibacteriacesB,  shows 
a  higher  development  of  the  power  of  de- 
composing nitrogenous  bodies,  and  includes 
the  liquefying  proteus  forms,  the  actively 
liquefying  aerobic  spore  formers  and  cer- 
tain urea  fermenters.  The  last  two  fami- 
lies, the  Butyribacteriace8B  and  the  Putri- 
bacteriacese,  are  made  up  of  the  strict 
anaerobes. 

Whatever  minor  criticisms  may  be  made 
of  Professor  Jensen's  scheme,  I  believe 
that  no  one  who  has  thought  seriously 
about  bacterial  relationships  can  study  it 
carefully  without  feeling  that  it  is  by  far 
the  most  successful  attempt  yet  made  at  a 
real  biological  classification  of  the  group 
and  that  future  progress  will  probably 
consist  in  its  modification  and  extension 
rather  than  in  any  profound  reversal  of  its 
basic  principles. 

Inertia  in  terminology  is  strong  and  it 
is  the  business  ^)f  no  one  in  particular  to 
criticize  and  report  on  the  value  of  sugges- 
tions as  to  bacterial  classification  and 
nomenclature.  We  are  all  too  busy  with 
oor  own  si)ecial  field  to  undertake  such 
a  task  of  our  own  accord.  Yet  I  believe 
that  in  the  present  state  of  bacteriology 
such  a  critical  examination  of  suggested 
lystematic  arrangements  is  most  essential 
A  mass  of  work  has  been  done  in  the  last 
ten  years,  potentially  valuable,  but  almost 
useless  so  long  as  it  remains  a  sealed  book 
to  all  but  its  respective  authors  and  their 
pupils. 

What  we  need  at  this  time  is  a  court  of 
appeal  on  matters  of  iQ^tematic  bacteriol- 
ogy, a  court  to  which  all  suggested  classifi- 
cations, past  and  future,  may  be  referred 


for  official  acceptance  or  rejection,  in  whole 
or  in  part  Such  a  court  or  commission 
might  take  first  Professor  Jenaen's  classi- 
fication as  the  most  recent  comprehensive 
attempt  to  treat  the  whole  group  of  the 
bacteria,  and  after  careful  consideration 
might  adopt  such  of  his  families  and  genera 
as  seem  well  established  and  issue  a  report 
in  which  they  should  be  definitely  and 
clearly  defined.  Such  a  report  from  a  com- 
mission of  a  proper  caliber  would  not  be 
ignored  as  work  of  any  single  worker  may 
be,  but  would  be  adopted  and  would  be- 
come at  once  a  part  of  the  practical  work- 
ing machinery  of  our  science.  The  genera 
and  species  suggested  for  the  Coccacefe,  the 
Andrewes  and  Border  species  of  the  genus 
Streptococcus,  Chester's  species  of  spore- 
bearing  aerobes.  Dr.  Morse's  types  of 
pseudo-diphtheria  bacilli,  Edson  's  types  of 
fiuorescent  bacteria,  etc.,  might  be  later 
taken  up  so  that  ultimately  a  complete 
scheme  of  bacterial  classification  would  be 
at  our  disposal. 

Such  authoritative  commissions  on  classi- 
fication and  nomenclature  are  well  estab- 
lished in  the  older  biological  sciences,  as  for 
example,  the  International  Commission  on 
Zoological  Nomenclature  appointed  by  the 
Third  International  Zoological  Congress  in 
1895  and  made  permanent  at  the  Fourth 
Congress  in  1898.  Its  work  has  been 
much  more  along  the  line  of  precise  legal 
definitions  and  the  determination  of  prior- 
ity in  terminology,  than  would  be  the  case 
with  a  similar  commission  in  bacteriology. 
The  broader  constructive  work  which  has 
already  been  accomplished  in  zoology  still 
remains  for  us  to  do.  Furthermore  we 
have  no  international  congress  to  which 
such  a  commission  could  profitably  report 
on  all  the  phases  of  its  work,  although  for 
one  group  of  the  bacteria,  the  colon-typhoid 
group,  a  commission  on  systematic  rela- 
tions was  created  by  the  last  International 
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Congress  on  Hygiene  and  Demography,  of 
which  Dr.  Weber,  of  Berlin,  is  chairman 
and  the  president  and  two  past  presidents 
of  this  society  ai^  the  American  members. 
I  believe  this  to  be  a  fitting  time  for  a  more 
far-reaching  attempt  to  criticize  and  collate 
and  systematize  the  work  which  has  been 
done  in  many  countries  and  by  many  ob- 
servers on  the  characterization  and  classi- 
fication of  bacterial  types.  The  inception 
of  such  a  plan  may  very  properly  come 
from  the  Society  of  American  Bacteriolo- 
gists which  through  its  standard  card  has 
already  done  so  much  for  the  development 
of  the  purely  descriptive  side  of  our  sci- 
ence. As  a  practical  outcome  of  this  long 
survey  of  the  problems  of  systematic  bac- 
teriology, with  which  you  have  borne  so 
patiently,  I  suggest  that  we  invite  fifteen 
bacteriologists  from  the  principal  scientific 
countries  to  act  as  an  international  com- 
mission on  the  characterization  and  classi- 
fication of  bacterial  types,  with  the  general 
objects  outlined  above.  If  you  should  ap- 
prove this  plan,  and  if  we  can  secure  the 
cooperation  of  investigators  of  the  first 
rank  (as  I  have  no  doubt  will  be  the  case), 
I  believe  that  we  can  thus  render  to  bacter- 
iology a  great  practical  service,  worthy  of 
the  highest  aims  which  our  society  has 
held  in  view.  (j  .jj^  ^^  Winslow 
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ACADMMIC  STUDHKT  BLSCTI0N8 

Im  Somioi,  Oetober  94,  1918,  are  mnm  in- 
te««0ting  tables  exhibiting  tbe  results  of  nmoh 


patittit  work  by  Dr.  iVederick  0.  Ferry,  dean 
and  professor  of  mathematics  in  Williams 
Oollege.  His  tables  give  the  registration  of 
stadents  taking  various  subjects  of  study  in 
eighteen  American  colleges  and  universities. 
These  subjects  are  commonly  divided  into 
three  groups,  roughly  determined  by  the  na- 
ture  of  the  topics  included.  Thus,  group  L 
may  be  called  the  ''language  group";  group 
n.,  the  ''humanities  group'';  and  gn^oup  TTT., 
the  "science  group.''  The  distribution  of 
work  in  each  of  these  groups  in  any  given  col- 
lege affords  some  indication  of  the  popularity 
of  the  group.  To  express  this  distribution  it 
is  necessary  to  give,  as  Dean  Ferry  has  done^ 
for  each  subject  the  number  of  "  student  houra 
of  instruction."  In  view  of  the  great  varia«> 
tion  in  total  attendance  at  different  colleger 
Dean  Ferry  has  reduced  his  figures  to  percent 
tages,  on  a  semester  basis,  limiting  them  ta 
undergraduates  in  the  academic  college. 

On  examining  Dean  Ferry's  tables  the  pres- 
ent writer  perceived  the  possibility  of  making 
the  comparisons  somewhat  more  pointed,  and 
of  securing  a  fair  representation  of  popularity 
not  only  for  groups  but  for  separate  subjects 
of  study.  A  "student-hour  of  instruction" 
may  be  interpreted  to  mean  one  hour  per  week 
in  the  classroom,  taken  by  one  student  through- 
out one  semester.  The  actual  work  done  in- 
cludes an  estimated  pair  of  hours  spent  in 
study  in  preparation  for  the  work  of  the  class- 
room. This  estimate  is  often  not  realized,  the 
student  taking  his  chances  of  escaping  a  test, 
especially  if  the  class  is  rather  large.  Two  or 
three  hours  in  the  laboratory  are  hence  fairly 
counted  as  the  equivalent  of  one  hour  in  the 
classroom.  Let  h  denote  the  value  in  student- 
hours  for  a  given  course;  for  example,  if  the 
student  has  8  meetings  per  week  in  the  class- 
room and  2  afternoons  per  week  in  the  labora- 
tory, then  ^  cs  6.  Let  n  denote  the  number  of 
students  taking  this  course  during  a  given 
semester;  then  nh  denotes  the  work  done  in 
this  course. 

Now,  let  S(fifc)  denote  the  work  done  in  the 
sum  of  all  the  courses  of  a  given  subject;  for 
eoEample,  there  may  be  four  courses  in  physios. 
Let  A  denote  the  whole  academic  work  in  stu- 
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dent  hours  done  in  all  subjectB  in  the  college 
during  a  semester.  Then  the  quotient  of  S(n^) 
by  A  yields  a  percentage,  p,  that  ezpresees  the 
numerical  demand  for  this  special  subject  by 
t}ie  students,  on  the  assumption  that  theie  is 
freedom  of  election  of  studies.  Various  local 
considerations  apart  from  the  nature  of  the 
subject  are  often  operative  in  determining  the 
student's  election;  such  as  the  personal  popu- 
larity of  the  professor  and  the  reputation  of 
his  courses  for  ease  or  difficulty.  English,  for 
example,  may  be  a  ''  soft  snap  **  under  one  pro- 
fessor and  a  formidable  stumbling  block  under 
another.  The  evils  connected  with  freedom 
of  election,  especially  for  freshmen  and  sopho- 
mores, are  increasingly  appreciated  by  edu- 
cators; so  that  the  assumption  of  unlimited 
freedom  is  now,  happily,  not  quite  warranted. 


for  a  semester.  If  the  value  of  p  for  a  sdected 
subject  is  found  in  eighteen  or  twenty  differ- 
ent colleges,  the  average  of  these  values  may 
be  expressed  by  P.  This  average  will  of 
course  be  affected  with  enough  uncertainty  to 
be  expressed  as  an  integer.  Thus,  if  the 
numerical  popularity  of  French  comes  out  as 
8.74,  and  of  physics  as  4.87,  the  corresponding 
percentages  would  be  taken  as  9  and  4,  re- 
spectively; indicating  that  out  of  the  work 
done  in  these  colleges  about  9  per  cent  may 
be  expected  to  be  in  French,  and  about  4  per 
cent  in  physics;  or  that  the  popularity  of 
French  is  more  than  double  that  of  physics^ 
though  the  exact  numerical  results,  8.74  and 
4.87,  would  seem  to  indicate  an  exact  ratio  of 
2  to  1,  which  has  to  be  taken  with  some  grains 
of  allowance. 
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Group  I.: 

•Greek. 

:Latm 

iGermanic  Languages . . 
Jlomanoe  Languages. . . 

24.60 

Group  II.: 

CngUah 

Histoxy 

Political  Science 

Economics 

Philosophy 

Bible 

46.78 

Group  III.: 

Mathematics 

Astronomy 

Physics 

Chemistry 

Biology 

Geology 

28.72 
100.00 


P  (max.) 


Yale, 

Bryn  Mawr, 
Wisconsin, 
Dartmouth, 


3.91 
12.87 
12.85 
13.28 


Mt.  Holyoke, 

Yale, 

Cornell, 

Harvard, 

Columbia, 

Wellesley, 


21.84 
12.88 
12.76 
12.66 
12.69 
8.01 


Princeton,  11.46 

Mt.  Holyoke,  1.87 
Johns  Hopkins,  7.64 
Cornell,  12.96 

Wesleyan,  13.36 

Wisconsin,  4.24 


2 
6 

8 
j4 

29 


16 
9 
6 
7 
6 
4 

47 


8 
1 
4 
6 
6 
2 

26 

97 


p  (mio.) 


Wisconsin, 
Harvard, 
Princeton, 
Oberlin, 


0.41 
1.89 
4.49 
6.76 


Stanford, 

Amherst, 

Oberlin, 

Amherst, 

Stanford, 

Princeton, 


10.46 
4.79 
2.02 
2.98 
2.92 
0.06 


Bryn  Mawr,  2.04 

Wisconsin,  0.11 

Oberlin,  1.20 

Wellesley,  1.84 

Bowdoin,  2.56 

Smith,  0.53 


But  the  student  who  aims  at  a  hachelor's  de- 
gree finds  himself  often  put  to  the  necessity 
of  choosing  between  what  he  regards  as  evils. 
By  taking  an  average  of  such  elections  in  a 
considerable  number  of  colleges  the  personal 
element  is  to  some  extent  eliminated. 

the  percentage,  p,  is  obviously  a  rate,  sub- 
Mantially  the  same  for  an  annual  session  aa 


In  the  accompanying  table  these  integral 
percentages  are  given  in  the  middle  column, 
as  the  result  of  studying  Dean  Ferry's  tables. 
To  show  the  range  of  variation  the  maximum 
and  minimum  values  of  p  are  additionally 
tabulated,  along  with  the  names  of  the  cor- 
responding institutions.  Thus,  thcC  popularity 
of  Greek  is  greatest  at  Talis  and  least  at  Wis- 
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opnsin.  Nearly  4  per  cent  of  the  academic 
work  at  Yale  ia  in  Greek,  while  at  Wiaoonaia 
it  is  leas  than  half  of  one  per  cent.  The 
general  popularity  of  this  subject  in  the  eigh- 
teen institutions  compared  is  seen  to  be  2  per 
cent.  The  eighteen  institutions  selected  by 
Dean  Ferry  are  Amherst,  Bowdoin,  Bryn 
Hawr,  Columbia,  Cornell,  Dartmouth,  Har- 
vard, Johns  Hopkins,  Mount  Holyoke,  Ober- 
lin,  Princeton,  Smith,  Stanford,  Welleeley, 
Wesl^an,  Williams,  Wisconsin  and  Yale. 

In  making  out  the  present  table  a  number 
of  subjects  of  small  popularity  have  been  ex- 
cluded, such  as  Sanskrit,  Slavic  languages, 
vrcbeology,  anthropology,  art,  music,  Semitics, 
£!gyptology,  veterinary  science,  history  of  sci- 
ence, etc.  Their  total  value  is  3  per  cent.,  so 
that  the  sum  of  the  recorded  work  for  column 
P  is  97  instead  of  100;  but,  for  each  subject 
included,  the  value  of  P  was  made  out  on  the 
basis  of  100.  The  total  for  group  I.,  as  re- 
corded in  Dean  Ferry's  table,  is  seen  to  be 
34^0  instead  of  24;  for  group  11.,  46.78  in- 
stead of  47;  for  group  IIL,  28.72  instead  of  26. 
It  will  be  noted  that  everywhere  the  tendency 
seems  to  be  for  students  to  crowd  their  work 
into  group  11.,  the  amount  of  work  taken  in 
this  group  being  nearly  as  great  as  in  both  of 
the  other  groups  put  together.  Apart  from 
the  interesting  humanistic  character  of  the 
subjects  included,  they  are  wholly  free  from 
the  intricacies  of  gn^ammar  and  especially  of 
mathematics. 

English  naturally  leads  in  importance,  with 
16  per  cent.;  and  mathematics,  in  spite  of  its 
rigors,  presents  8  per  cent.  These  high  rates 
are  partly  accounted  for  by  the  fact  that  in 
most,  if  not  all,  American  colleges  these  two 
subjects  are  prescribed,  at  least  for  freshmen; 
so  that  here  the  assumption  of  freedom  of 
election  is  in  large  measure  to  be  discarded. 

For  the  16  subjects  represented  in  the 
table,  with  total  value  97,  the  average  per- 
centage obtained  by  dividing  97  by  16  is  a 
little  over  6.  This  number  may  hence  be 
taken  as  a  rough  standard  for  comparing  the 
student  demand  for  different  subjects;  or,  for 
the  average  extent  to  which  a  subject  may  be 
etndied,  whether  prescribed  or  elected.    This 


average  of  6  per  cent,  is  not  reached  by  as- 
tronomy, Qreek,  geology,  physics,  Bible, 
Latin,  political  jBcience  or  biology.  It  ia 
reached  by  philosophy  and  chemistry.  It  ia 
exceeded  by  econonucs,  Germanic  languagee, 
mathematics,  Bomance  languages,  history  and 
English. 

The  table  shows  that  the  study  of  astron- 
omy, so  nearly  universal  in  the  senior  classes 
of  American  colleges  two  generations  ago,  has 
now  nearly  vanished,  being  only  half  as  much 
pursued  as  that  of  Greek;  and  this  in  turn 
was  a  subject  of  the  first  importance  among 
our  grandfathers.  The  popularity  of  astron- 
omy is  expressed  by  1.87  at  Mount  Holyoke, 
a  woman's  college,  where  the  teaching  of  this 
subject  seems  to  be  conducted  with  much 
pedagogic  skilL  It  is  least  at  Wisconsin, 
where  the  percentage  number  is  only  0.11, 
despite  the  fact  that  the  professor  in  charge,  a 
man  of  international  reputation,  has  done 
much  original  work. 

Geology,  a  department  of  science  which,  as 
taught  in  our  colleges,  can  not  be  compared 
with  astronomy  in  mathematical  difficulty, 
seems  to  maintain  in  these  a  degree  of  popu- 
larity about  the  same  as  that  of  Greek,  2  per 
cent.,  or  one  third  of  that  of  chemistry  and  of 
philosophy. 

Physics  and  Bible  study  are  apparently  of 
equal  popularity,  about  half  of  that  of  mathe- 
matics, and  two  thirds  of  that  of  chemistry. 
The  demand  for  Bible  study  is  by  far  greatest 
in  institutions  for  women.  It  is  expressed  by 
8.01  at  Wellesley;  6.62  at  Mount  Holyoke; 
5.88  at  Oberlin.  It  is  only  0.21  at  Yale,  where 
Y.  M.  C.  A.  influence  is  most  widely  diffused 
and  voluntary  attendance  on  morning  chapel 
exercises  throughout  the  annual  session  is 
maintained  by  populai'  demand.  It  is  only  0.06 
at  Princeton,  the  presbyterian  stronghold, 
which  is  fortified  additionally  by  the  power 
of  the  adjacent  theological  seminary. 

The  average  percentages  just  discussed 
should  be  interpreted  only  as  variables  which 
indicate  the  modem  academic  trend.  The 
range  of  variation  for  the  particular  list  of 
colleges  compared  is  worth  noting  in  the  first 
and  last  columns  of  the  table.    In  every  indi* 
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yidaal  college  it  may  be  expected  Aai  local 
influenoee  will  produce  marked  deriationB 
i^m  the  i&dicatioos  of  the  tabla  But,  none 
the  less,  the  figures  seem  to  be  of  enough  edu- 
cational value  to  be  published. 

W.  Lb  CIontb  Stbfbks 
Washington  and  Lxb  Univxbsity, 
Deeember  24,  1918 


SCIENTIFIC  NOTES  AND  NEWS 

Pbofb^sob  Thbodobb  RiOHABOft,  of  Harrard 
nniyerflity,  has  been  elected  president  of  the 
A^aaerican  Obemical  Society  for  the  year  1914. 
IC  T.  Bogert  and  A.  D.  Little  have  been 
elected  directors  and  0.  H.  Herty,  Julius 
Stieglitz,  L.  H.  Baekeland  and  W.  L.  Dudley 
oounoilora-at-large  for  a  three-year  period. 

Pbofessob  R.  S.  Woodworth,  of  Oolumbia 
University,  was  elected  president  of  the  Ameri- 
can Psychological  Association  at  the  recent 
New  Haven  meeting.  Professor  R.  M.  Ogden, 
of  the  University  of  Tennessee,  was  elected 
Secretary  for  a  three-year  period. 

At  the  recent  Princeton  meetings.  Dr. 
George  F.  Becker,  of  the  U.  S.  (Geological  Sur- 
vey, wa^  elected  president  of  the  Geological 
Society  of  Americi^  and  Professor  A.  P. 
Brigham,  of  Colgate  University,  was  elected 
president  of  the  American  Society  of  Geog- 
raphers. 

The  Society  of  AnuBrican  Bactariologiste,  at 
its  Montreal  meeting,  elected  Professor 
Charles  E.  Marshall,  of  Amherst,  to  the  presi* 
dency  and  Professor  F.  C.  Harrison,  of  Mac- 
Donald  CoU^^,  to  the  vice  presidency. 

It  is  proposed  to  pieseat  to  the  Royal  So^ 
oiety  a  portrait  of  the  retiring  president,  Sir 
Archibald  Geikie,  the  distinguished  geologist. 
A  committee»  with  Sir  William  Ramsay  as 
chairman,  has  been  formed  to  collect  subscrip- 
tiona^  which  it  is  agreed  should  not  exceed 
three  guineas* 

Pbic^bssob  W.  B.  Scx)tt,  of  Princeton  Uni- 
veraity,  and  Professor  £.  L.  Trouessart,  of 
Paris,  corresp<mding  members  of  the  Zoologi- 
cal Society  of  London,  have  been  elected  for* 
eign  members  of  the  society*  Professor  E. 
fflibrs,  O^tlingen,  Mr.  J.  H.  Fleming,  To- 


ronto, and'  Dr«  C.  Gordon  Hewitt,  Ottawa, 
have  been  elected  corresponding  manbers  of 
liie  society. 

Db.  Albbbt  Ebnbst  Jbnss,  professor  of 
anthropology  in  the  University  of  Minnesota, 
has  been  granted  leave  of  absence  from  the 
university  the  second  semester  of  the  current 
year.  Certain  aspects  of  ethnic  amalgama- 
tion, and  environmental  influence  will  be 
given  field  study.  He  will  spend  February 
and  March  in  the  southern  part  of  the  United 
States,  and  the  next  five  months  in  Europe 
and  northern  Africa. 

At  a  meeting  of  the  State  Geological  Com- 
mission of  Oklahoma  late  in  December,  the 
resignation  of  D.  W.  Ohern  as  director  of  the 
Oklahoma  Geological  Survey  was  acc^ted. 
L.  C.  Snider,  the  assistant  director,  declined  to 
consider  the  directorship  and  C.  W.  Shannon, 
field  geologist,  was  appointed  director.  The 
personnel  of  the  scientific  staff  of  the  Survey 
as  now  constituted  ia  as  follows:  0.  W.  Shan* 
non,  A.B.,  A.M.  (Lidiana),  director;  L.  C. 
Snider,  A.B.,  A.M.  (Lidiana),  assistant  direc- 
tor; L.  £.  Trout,  A.B.,  A.M.  (Oklahoma), 
field  geologist;  Wm.  A.  Buttram,  A^B.  (Okla- 
homa), chemist. 

A  8EBIE8  of  three  lectures  has  been  planned 
for  the  classes  of  blind  children  that  visit  the 
American  Museum  of  Natural  History.  In 
the  first  of  these  on  December  IS,  Admiral 
Robert  £.  Peary  recounted  some  of  the  ezperin 
ences  of  his  memorable  Arctiq  journey  which 
resulted  in  the  attainment  of  the  North  Pole, 

Thb  Herter  Lectures  of  the  University  and 
BeUevue  Hosiiital  Medical  College  will  \m 
giren  during  the  week  beginning  January  12, 
1914  at  Carnegie  Laboratory,  838  East  Sath 
Street,  New  York  City.  Professor  Sven 
HediB  will  lecture  on  '^  Colloids  and  their  Be* 
lation  to  Biological  Chemistiy.'' 

At  a  recent  meeting  of  the  Abemethian  So- 
ciety at  Sti  BartholomeVe  Hospital,  London, 
Sir  William  Osier  deliveied  an  address  on 
^^The  Medical  Clinic— a  Retrospect  and  a 
Forecast." 

PnonsssoB  E.  M.  East,  of  Harvard  Univer- 
sity, delivered  in  December  a  lecture  entitled 
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^Tb»  InqiroveincBt  of  Plants  hj  Hybridiaa^ 
tiaB"  be&re  m  jdmt  meetiiig  of  ihe  **  Gkrden 
iflioeiation '^  and  the  Horticoltoral  Sode^ 
ofKewpori^R  L 

At  the  Bropeie  College  for  Hebrew  and 
Oognate  Learning^  Philadelphia,  Dr.  Ignai 
ZoUsdian,  of  Vioma,  wiU  deliver  three  lee- 
tans  cm  January  14, 15  and  19  on  ^  The  Oul- 
taial  Valne  of  the  Jewish  Baee,"  ''  The  Big- 
nifieanee  of  the  Mixed  Marriage ''  and  *^  Ten- 
dencies of  Eeonomie  Deyelopment  Among  the 
Jewish  People^'' 

The  Journal  of  the  American  Medical  Assih 
datum  states  that  on  December  11,  the  day 
on  which  he  wotdd  have  completed  his  seven- 
tieih  year,  there  was  instituted  a  quiet  mem- 
orial in  memory  of  Robert  Koch  by  Professor 
loeffler,  the  present  director  of  the  Institute 
for  Infectious  Diseases  in  Berlin,  in  the  Kob- 
ert  Koch  mausoleum.  Hie  entire  board  of 
directors  of  the  Bobert  Koch  f otmdation  for 
die  campaign  against  tuberculosis  took  part  in 
die  celebration.  Memorial  wreaths  were  placed 
in  the  mausoleum  by  this  as  well  as  other  cor- 
porations, and  in  honor  of  the  memorial  day 
the  Deutsche  medixinische  Wochenschrift,  the 
r^nlar  organ  of  publication  of  the  great  bac- 
teriologist, issued  a  special  number  to  which 
interesting  contributions  were  furnished  by 
the  most  noted  pupils  of  Bobert  Koch,  LoeAeri 
£hrich,  Brieger,  H.  Kossel,  Uhlenhuth,  Pf eif- 
fer,  Kolle  and  others. 

Sir  Johk  Battt  Turn,  Unionist  member  for 
BdinbiiTgh  and  St.  Andrews  TTniyersities 
lMO-1910,  the  authority  on  mental  diseases, 
kft  to  Ae  Boyal  CoUege  of  Physicians,  Edin- 
bnrs^  hi»  bust  by  John  Hutchison. 

It  is  proposed  to  place  a  tablet  suitably  in- 
scribed to  commemorate  Benjamin  Franklin 
in  the  Church  of  St  Bartholomew  the  Great, 
West  Smithfield — ^the  parish  in  which  he 
woriced  as  a  printer.  Subscriptions  for  this 
memorial  may  be  sent  to  Mr.  £:  A.  Webb,  60 
Btotholemew  Obse^  London,  E.G. 

PnopissoR  WmsLOW  Uiptok,  head  of  the 
astronomical  department  of  Brown  UniTereity^ 
aa^dhreetor  of  the  Ladd  Observatory,  died  on 
JaDiuoy  8,  aged  sizly-one  years. 


The  twelfth  general  meeting  of  the 
tion  of  Economic  Biologists  was  held  at  Liver- 
pool on  Deeember  80  and  81. 

Db.  Tehpsst  Anderson,  known  for  his 
studies  of  volcanoes,  has  left  £50,000  to  the 
Yorkshire  Philosophical  Society,  of  which  he 
was  formerly  president,  and  £20,000  to  the 
Percy  Sladen  Memorial  Fund,  established  by 
his  sister,  Mrs.  Sladen,  in  1904. 

The  family  of  the  late  Dr.  Javal,  the  dis- 
tin^ished  ophthalmologist,  has  given  to  the 
Eye  Clinic  of  the  Paris  Hotel-Dieu  the  fine 
library  which  he  had  collected  in  his  ophthal- 
mological  laboratory  at  the  Ecole  des  Hautes 
Etudes  in  the  Sorbonne.  Madame  Javal  has 
completed  the  large  collection  of  French  and 
foreign  periodicals  up  to  the  end  of  1918. 

Sm  ARTHtTR  £vANS  hss,  as  we  learn  from 
Nature,  presented  to  the  museum  at  Cam- 
bridge the  last  instalment  of  an  interesting 
set  of  objects  selected  from  the  collections  of 
his  father,  the  late  Sir  John  Evans.  The  gift 
consists  of  121  specimens  ranging  in  date  from 
prehistoric  times  to  the  eighteenth  century. 
The  value  of  the  collection  ia  greatly  enhanced 
by  the  fact  that  all  the  specimens  composing 
it  were  found  in  Cambridgeshire  and  the  ad- 
jacent counties. 

In  the  alcove  of  the  North  American  arche- 
ologj  hall  of  the  American  Museum  of  Natural 
History  a  mural  series  has  recently  been  com- 
pleted. It  consists  of  five  polychrome  frescoes, 
three  of  which  are  enlarged  copies  of  the 
frescoes  on  the  walls  of  the  cavern  of  Font-de- 
Gaume  in  France  and  two  are  enlarged  copies 
from  the  ceiling  of  Altamiar  in  Spain.  The 
originals  of  these  represent  paleolithic  art  at 
its  highest  point  of  perfection.  The  copies 
were  made  by  Mr.  Albert  OpertL 

Dr.  Carlps  de  la  Torre  of  the  University 
of  Havana,  Cuba,  has  made  a  very  interesting 
and  valuable  addition  to  the  collection  of 
oonchology  in  the  department  of  invertebrate 
ecology.  This  material  was  secured  by  Dr. 
F.  B.  Luts  in  his  recent  visit  to  Cuba  and  con- 
sists of  land  dhells,  many  of  which  are  de- 
scribed by  Dr.  La  Torre. 
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The  faculty  of  medicine  of  Harvard  Uni- 
Tersily  offers  a  course  of  free  public  lectares, 
to  be  given  at  the  Medical  School,  on  Sunday 
afternoons,  beginning  January  4,  and  ending 
May  10,  1914.  The  lectures,  which  begin  at 
four  o'clock,  are  aa  follows: 

Jannary  4.  <<Becent  Studies  of  the  Bodily  Ef- 
fects of  Fear  and  Bage,"  by  Dr.  W.  B.  Cannon. 

January  11.  "Bational  Infant  Feeding,"  by 
Dr.  John  Lovett  Morse. 

January  18.  ' '  The  Effects  of  Habits  of  Posture 
upon  Health,''  by  Dr.  J.  E.  Ooldthwait. 

January  25.  ''The  Tumors  and  Diseases  of  the 
Breast."  (To  women  only.)  By  Dr.  B.  B. 
Greenongh. 

February  1.  "Some  Surgical  Disesses  of  Child- 
hood and  their  Causes,"  by  Dr.  J.  S.  Stone. 

February  8.  ' '  Adenoids  and  Tonsils, "  by  Dr.  A. 
Coolidge,  Jr. 

February  15.  ''Microscopical  Mechanisms  of 
the  Brain,"  by  Dr.  Charles  S.  Minot. 

February  22.  ' '  Some  Causes  of  Nerrous  Insta- 
bUity,"  by  Dr.  E.  W.  Taylor. 

March  1.  "Tooth  Preservation  in  Children  and 
Adults,"  by  Dr.  William  P.  Cooke. 

March  8.  "Skin  Nostrums,"  by  Dr.  C^iarles  J. 
White. 

March  15.  "Chairs,  Backache  and  Curved 
Spine,"  by  Dr.  E.  H.  Bradford. 

March  22.  "Spectacles  and  Eye-glasses;  their 
Use  and  Abuse,"  by  Dr.  Charles  H.  Williams. 

March  29.  ' '  Diet  in  Relation  to  Diseases  of  the 
Kidney,"  by  Dr.  E.  P.  Joslin. 

April  5.  "Aid  for  the  Deaf,"  by  Dr.  Clarence 
J.  Blake. 

April  12.  "Eugenics  vernu  Cacogenics,"  by 
Dr.  E.  E.  Southard. 

April  19.  "The  Hygiene  of  Pregnancy."  (To 
women  only.)     By  Dr.  F.  S.  Newell. 

April  26.  ' '  The  Diagnosis  and  Immediate  Treat- 
ment of  Lesser  Injuries,  including  the  Use  and 
Abuse  of  Antiseptics,"  by  Dr.  J.  Bapst  Blake. 

May  3.  "Arterio  Sclerosis,"  by  Dr.  W.  H. 
Smith. 

May  10.  "The  Sexual  Instinct;  its  Use  and 
Abuse."  (To  men  only.)    By  Dr.  E.  H.  Nichols. 

The  following  are  tbe  principal  prizes,  aa 
we  learn  from  the  British  Medical  Journal, 
awarded  by  tbe  Paris  Academy  of  Medicine 
this  year.  The  Louis  Boggio  prize  (triennial, 
of  the  value  of  £172)  has  been  given  to  M.  H. 
Valine,  director  of  the  Veterinary  School  of 


Alf ort,  for  his  researches  on  the  preventioii 
and  cure  of  tuberculosis.    The  Adrien  Buiasoii' 
prize  (triennial,  of  the  value  of  £420),  for  the 
discovery  of  means  of  cure  of  diseases  con- 
sidered incurable,  has  been  awarded  to  Dr. 
Dopter,  professor  in  the  Ecole  d' Application 
of  the  military  health  service,  for  his  work  on 
e{>idemic  oerebro-spinal  meningitis,  the  men- 
ingococcus, antimeningococcic    serum,    para- 
meningococci,      and      antiparameningooooctc 
serum.     The  CheviUon  prize  (£60),  for  the 
best  work  on  the  treatment  of  cancer,  has  been, 
awarded  to  Dr.  B.  Bobinson,  of  Paris,  for  his 
account  of  a  method  of  biochemical  diagnosis 
of    cancerous    affections.      The    Herpin    (of 
Geneva)  prize,  for  the  best  work  on  epilepsy 
and  nervous  diseases,  has  been  awarded  to  Dr. 
Andr6  Barb6,  of  Paris,  for  his  study  of  secon- 
dary   (bulbo-protuberantial    and    medullary) 
disease  of  the  pyramidal  bundle.    The  Laborie 
prize  (£200),  for  the  greatest  progress  in  sur- 
gery, has  been  given  to  Dr.  Guises,  of  Parifl» 
for  his  work  on  brancho-esophagoscopy.    The 
Meynot  prize  (£104),  for  the  best  work  on  dis- 
eases of  the  eye,  has  been  awarded  to  Dr.  F. 
Bourdier,  of  Paris,  for  his  essay  on  the  optio 
meninges  and  primary  optic  meningitis.    The 
Boger  prize   (quinquennial,  of  the  value  of 
£100),  for  the  best  work  on  diseases  of  chil- 
dren, has  been  given  to  Professor  E.  Weill,  of 
Lyons,  for  his  book,  ''Precis  de  m6decine  in- 
fantile.''   The  Tamier  prize  (£120),  for  the 
best  work  on  gynecology,  has  been  awarded  to 
Drs.  P.  Puech,  of  Montpellier,  and  J.  Van- 
verts,  of  Lille,  for  their  book,  **  Tumors  of  the 
Ovary  and  Pregnancy."    The  Tremblay  prise 
(quinquennial,  of  the  value  of  £284),  for  the 
best  work  on  urinary  diseases,  has  been  award- 
ed to  Dr.  E.  Papin,  of  Paris,  for  an  essay  on 
the     sexual     functions     and     prostatectomy. 
Among  the  principal  prizes  of  the  Acad^mie 
des  Sciences  are  the  Montyon  prize  in  medicine 
and  surgery;  three,  each  of  the  value  of  £100, 
have  been  awarded  to  Madame  Lina  Nesri 
Luzani,  of  Paris,  for  studies  on  the  corpuscles^ 
which,  in  conjunction  with  her  late  husband, 
she  discovered  in  the  nervous  system  of  mad 
dogs;  to  Dr.  L.  Ambard,  of  Paris,  for  his 
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memoir  on  the  renal  secretion;  and  to  M.  A. 
Bailliety  G.  Mousau,  and  M.  A.  Henry,  for 
their  reeearches  on  the  etiology,  prophylazia, 
and  treatment  of  the  distomiaais  of  ruminantB. 
The  Bryant  prize  haa  heen  divided  aa  followa: 
Three  prizes,  of  the  value  of  £80  each,  have 
been  awarded  to  Dr.  0.  Levaditi,  of  Paris,  for 
his  researches  on  acute  epidemic  poliomyelitia 
and  acute  infectious  i>emphigu8;  to  Drs.  A* 
Netter  and  R.  Dehr6,  of  Paris,  for  an  essay  on 
Cferebro-epinal  meningitis;  and  to  Professor  V. 
Bab^  of  Bucharest,  for  his  treatise  on  rabies. 

The  production  of  pig  iron  in  1912  was 
^,802,685  tons  of  2,000  pounds  each;  that  of 
platinum  was  1.3  tons.  The  value  of  the  iron 
per  ton  was  $12.44,  as  against  $1,828^91  per 
ton  for  the  platinuuL  For  the  sake  of  con- 
venient comparison  and  because  in  commer- 
cial practise  the  various  ores  and  metals  are 
measured  by  a  variety  of  units  such  as  the 
long,  short  and  metric  ton,  flask,  avoirdupois 
pound  and  troy  ounce,  the  United  States  Geo- 
logical Survey  has  issued  a  short  summary  of 
the  **  Production  of  Metals  and  Metallic  Ores 
in  1911  and  1912,"  stated  in  terms  of  the 
short  ton  of  2,000  i)ounds,  much  of  which, 
however,  ia  derived  from  imported  ores,  bul- 
lion, etc.  A  comparison  of  the  production  of 
some  of  the  better  known  metals  is  aa  follows : 


Platinnm.^.. 

Gold. 

Silver. 

Alaminum . 
QnicksiWer. 

liiekel 

Tin 

Copper. 


Qaantity 


Valu« 


1.304 

$  1,732,221 

188.108 

113,415,610 

4,471.4 

80,187,317 

32,803 

15.089,380 

939.9 

1,057,180 

22,421 

17,936,800 

8.4 

8,850 

734,052 

242,337,180 

Though  at  one  time  in  the  early  history  of 
the  country  an  average  of  6,000  maple  trees 
were  destroyed  in  clearing  the  ordinary  New 
York  or  Pennsylvania  farm,  maple  is  to-day, 
according  to  the  department  of  agrricuiture, 
one  of  the  most  widely  used  and  valuable  na- 
tive hardwoods.  A  buUetin  on  the  uses  of 
maple,  just  issued  by  the  department,  states 
that  the  wood  finds  place  in  an  enormous  num- 
her  of  articles  in  daily  use,  from  rolling  pins 
to  pianos  and  organs.    It  is  one  of  the  best 


woods  for  flooring,  and  is  always  a  favorite 
material  for  the  floors  of  roller  skating  rinks 
and  bowling  alleys.    It  leads  all  other  wooda 
as  a  material  for  shoe  lasts,  the  demand  for 
which  in  Massachusetts  alone  exceeds  18  mil- 
lion   board    feet    annually.      Sugar    maple 
stands  near  the  top  of  the  list  of  furniture 
woods  in  this  country.    The  so-called  ^'birdV 
eye"  effect,  the  department  explains,  is  prob- 
ably due  to  buds  which  for  some  reason  can 
not  force  their  way  through  the  bark,  but 
which  remain  just  beneath  it  year  after  year. 
The  young  wood  is  disturbed  each  succeeding 
season  by  the  presence  of  the  bud  and  grows 
around  it  in  fantastic  forms  which  are  ex- 
posed when  the  saw  cuts  through  the  abnormal 
growth.     Maple,  the  department  goes  on  to 
say,  is  one  of  the  chief  woods  used  for  agri- 
cultural implements  and  farm  machinery,  be- 
ing so  employed  because  of  ita  strength  and 
hardness.    All  kinds  of  wooden  ware  are  made 
of  maple,  which  holds  important  rank  also  in 
the  manufacture  of  shuttles,  spools  and  bob- 
bins.   It  competes  with  black  gum  for  first  place 
in  the  manufacture  of  rollers  of  many  kinds, 
from  those  employed  in  house  moving  to  the  less 
massive  ones  used  on  lawn-mowers.    Athletio 
goods,  school  supplies,  brush  backs,  pulleys* 
type  cases  and  crutches  are  a  few  of  the  other 
articles  for  which  maple  is  in  demand.    Seven 
species  of  maple  grow  in  the  United  States, 
of  which  sugar  maple,  sometimes  called  hard 
maple,  is  the  most  important.    The  total  cut 
of    maple    in    the    United    States    annually 
amounte  to  about  1,150,000,000  feet.    Nearly 
one  half  is  produced  by  Michigan,  with  Wis- 
consin, Pennsylvania,  New  York  and  West 
Virginia  following  in  the  order  named.    Su- 
gar maple,  says  the  department,  is  in  little 
danger  of   disappearing  from  the   American 
forests,  for  it  is  a  strong,  vigorous,  aggressive 
tree,  and  though  not  a  fast  grower,  is  able  to 
hold  its  own.    In  Michigan  it  is  not  unusual 
for  maple  to  take  possession  of  land  from 
which  pine  or  hardwoods  have  been  cut  clean, 
and  from  New  England  westward  through  the 
Lake  States  and  southward  to  the  Ohio  and 
Potomac  rivers  few  other  species  are  oftener 
seen  in  woodlots. 
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Ok  the  eastern  edge  of  the  oeminis  of  ihe 
Ohio  Stftte  Unhpenity  rieee  *  nenr  building  ef 
white  stone^  the  new  museum  of  the  Oluo 
State  Azeheological  and  Historical  Soeiety, 
which  is  to  house  the  Indian  relios  and  treaa- 
uiea  of  the  mound  buildera  which  make  Ohio 
the  richest  field  of  pre-historic  remains  in  tiie 
United  States.  With  the  first  week  of  the 
New  Year  the  collections  will  be  moved  from 
their  old  home  in  Page  Hall  to  their  beautiful 
new  building.  The  structure  itself  is  as  nearly 
fireproof  as  man  can  make  it»  utilizing  stone, 
steel  and  concrete,  with  no  wood  used  in  its 
construction.  Almost  all  the  furniture  is 
made  of  steel  and  the  entire  library  and  offices 
are  similarly  built.  The  exhibition  rooms  are 
entirely  of  mahogany  as  steel  cases  are  im- 
practicable. It  is  planned  to  have  a  formal 
(opening  in  January,  with  appropriate  exer- 
cises and  public  inspection  of  the  rare  collect 
tions  housed  in  the  building,  appropriations 
for  which  were  authorized  at  a  recent  session 
of  the  Legislature.  Professor  O.  Frederick 
Wright,  of  Oberlin,  is  president  of  the  society 
and  Professor  W.  0.  Mills,  of  Columbus,  its 
onrator; 

At  the  recent  meeting  of  the  American 
Ornithologists'  Union  in  New  York  Oity,  as 
we  learn  from  The  Auk,  the  advisabiliiy  of 
changing  the  time  of  meetings  from  fall  to 
(Brpring  was  considered.  This  innovation  was 
favored  for  two  principal  reasons:  First,  to 
make  it  possible  for  those  members  to  attend 
who,  for  business  or  other  reasons,  were  unable 
to  leave  home  in  the  autumn.  Second,  mem- 
bers residing  on  the  Pacific  Coast  are  very 
anxious  that  the  stated  meeting  in  1915  be 
held  in  San  Francisco  while  the  World's 
Panama-Pacific  Exposition  is  in  progress.  It 
was  the  consensus  of  opinion  that  spring  was 
the  most  favorable  time  to  hold  this  meeting 
and  to  successfully  carry  out  the  plan,  it  was 
thought  advisable  to  allow  at  least  a  year  to 
intervene  between  the  Washington  and  San 
Francisco  meetings.  This  would  give  mem- 
bers throughout  the  country  ample  time  to 
plan  in  advance  for  the  journey  across  the 
continent.  In  this  connection  it  is  to  be  re- 
membered that  the  expense  of  the  transconti- 


nental trip  will  be  greatly  reduced  if  a  con- 
sideraUe  number  of  members  and  their  friends 
attend.  With  the  above  plan  in  mind,  the 
Committee  of  Arrangements  has  decided  to 
name  Easter  week,  beginning  with  April  %, 
1914^  as  the  best  time  for  the  Washington 
meeting. 

UNIVBB8ITT    AND    EDUCATIONAL    NEWS 

The  late  Right  Hon.  G.  W.  Palmer  be^ 
queathed  £10,000  to  University  College,  Bead- 
ing, and  it  is  now  announced  that  Mr.  Alfred 
Palmer  has  suggested  that  this  legacy  should 
be  devoted  to  building  a  university  library, 
and  on  behalf  of  Mrs.  O.  W.  Palmer,  his 
sisters,  and  himself,  has  offered  to  supplement 
it  to  such  extent  as  will  be  necessary  to  enable 
a  suitable  library  to  be  built  on  the  site  re- 
served for  the  purpose,  and  also  to  proyide  an 
endowment  fund  for  maintenance. 

Gold  Hall,  a  dormitory  of  the  group  of 
original  buildings  at  the  Connecticut  Agri- 
cultural College,  was  burned  to  the  ground  on 
January  4,  with  a  loss  of  $10,000. 

Thb  Stevens  Institute  of  Technology  an- 
nounces that,  beginning  with  the  year  1914, 
admission  to  its  freshman  class  will  be  either 
by  certificate  or  examination*  Students  will 
be  admitted  to  the  freshman  dass  on  certifi- 
cates from  secondary  schools  which  have  been 
placed  upon  the  accepted  list  by  the  faculty. 

Thb  civil  engineering  department  of  the 
engineering  college  of  the  University  of  Illi- 
nois offers  a  two  weeks'  course,  January  19-^1, 
to  aid  the  newly  appointed  county  superinten- 
dents of  highways  in  preparing  for  their  du- 
ties. In  this  the  university  will  be  aided  by 
the  state  highway  commission,  whose  engineer 
will  be  one  of  the  leading  speakers.  The  work 
is  in  charge  of  Professor  Ira  O.  Baker,  head 
of  the  department  of  civil  engineering.  The 
ceramics  department  offers  a  course,  January 
12-24.  It  is  open  to  all  who  are  engaged  in 
factory  operations.  The  process  of  clay  test- 
^8f  preparation,  molding,  drying,  bumin^r 
and  decorating  are  to  be  treated.  The  woA 
will  be  under  the  direction  of  R  T.  StuD* 
acting  director  of  the  department  and  Pro* 
feasor  A.  Y.  Bleininger,  ceramic  chemist,  Bii- 
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nui  of  Standards,  Pittilnur8)i»  Pa.  Tha  agti- 
coltaral  department  offers  this  year,  January 
19^1,  some  new  ooaises  in  forge  wofk  and 
carpentry.  Theee  couraee  will  under  the  im- 
nediate  diarge  of  Director  Benediot,  of  the 
neckanical  engineering  department. 

At  the  MaaBaefaoBettB  Institute  of  Tecfanol- 
«Qr  Dr.  H.  O.  Taylor  has  been  appointed  to 
be  reeearch  associate  in  the  research  laboratory 
of  electrical  engineering,  and  Francis  Byron 
Morton  to  be  assistant  in  physics,  in  place  of 
F.  I.  Hunt,  resigned. 

At  Yassar  College  Dr.  Elizabeth  B.  Cowl^, 
instmctor  in  mathematics,  has  been  made  as- 
sistant professor  of  mathematics. 

Thb  governors  of  the  Imperial  College  of 
Sdenoe  and  Technology  have  constituted  two 
new  chairs  of  chemistry,  and  appointed  two 
new  professors — ^Dr.  Jocelyn  Field  Thorpe, 
inrofessor  of  organic  chemistry,  and  Dr.  James 
C.  Philip,  professor  of  physical  chemistry. 


DISCUSSION  AND  CORBBSPONVBNCB 
ov  THB  mKNTrrr  or  tebbuoa  and  oarbion's 

FBYEB 

Wb  are  indebted  to  Dr.  Bichard  P.  Strong, 
of  the  Harvard  Medical  School,  for  reopening 
the  question  of  the  unity  or  duality  of  Car- 
rion's fever  and  eruptive  verruga,  so  termed. 
Assisted  by  Dr.  E.  £.  Tyzzer,  he  carried  out 
an  interesting  series  of  experiments  at  the  bac- 
teriological laboratory  of  the  liiatitute  of 
Hygiene  in  Lima,  from  June  to  August,  1018, 
in  cooperation  with  Dr.  Jfilio  C.  OastiaburtL, 
the  director  of  that  laboratory.  Some  of  the 
details  of  the  results  obtained  were  presented 
to  the  Fifth  Latin  American  Medical  Con- 
gress in  Lima  by  Dr.  Qastiaburii  on  Novem- 
ber 14,  1913,  causing  a  great  sensation  in 
Pemvian  medical  circles.  It  is  not  too  much 
to  say  that  this  announcement  has  fallen  like 
t  thunderbolt  in  Lima.  The  thorough  prob- 
119  of  llie  problem  which  will  undoubtedly 
foUow  swiftly  upon  this  reopening  of  the  case 
will  certainly  bring  the  truth  to  the  surface 
tt)d  settle  the  matter  with  finality.  From  the 
entomological  and  protozoological  points  of 
view,  as  well  as  from  such  clinical  and  other 


pointa  of  view  aa  present  themselves  to  the 
writer,  the  following  data  seem  to  bear  defi- 
nitely upon  this  subject. 

Seoions  why  Carrion's  fever  and  eruptive  veir* 

ruga  (eo-called)  are  reepeetivelp  maUgnani 

and  benign  forms  of  one  disease: 

1.  They  have  identically  the  same  geo- 
graphical distribution  so  far  as  known. 

5.  They  are  connected  by  every  possible 
gradation  of  clinical  symptoms. 

8.  The  bone  pains  which  are  diaraeteriatic 
of  the  benign  form  often  occur  with  marked 
severity  associated  with  such  high  tempera- 
tures that  the  case  must  be  diagnosed  as 
malignant  or  Carrion's  fever  rather  than 
benign  or  eruptive  verruga  (so-called). 

4.  Carrion's  fever  is  always  followed  by  the 
eruption,  usually  of  the  miliar  but  sometimea 
of  the  nodular  type,  the  latter  being  more  dia- 
tinctive  of  the  benign  form  of  the  disease,  thia 
indicating  the  identity  of  the  malignant  and 
benign  forms  etiologically. 

6.  Infection  by  Phhhoiofn/us  verruearum 
from  the  same  locality  produces  both  in  both 
man  and  laboratory  animals,  sogietimes  giving 
rise  to  one  and  sometimes  to  the  other,  appar- 
ently according  to  the  severity  of  the  infection 
due  to  the  number  of  the  infective  PhUhoUh 
mus  concerned  or  to  the  degree  of  resistance 
of  the  host  infected. 

6.  The  bodies  named  Bartonia  haeilUforme 
by  Strong  and  Gastiaburti  are  present  in  both, 
their  abundance  being  apparently  in  direct 
ratio  to  the  degree  of  fever  exhibited  at  any 
time  in  any  given  case  of  either,  and  they  dis- 
appear from  the  peripheral  circulation  of  both 
immediately  before  the  appearance  of  the  erup- 
tion, though  they  may  return  if  the  course  of 
the  eruption  be  interrupted  by  pyrexial  relapse, 
disappearing  finally  on  the  definite  and  unin- 
terrupted sequence  of  the  eruption. 

7.  The  bodies  Barionia  haciUiforme  are 
quite  evidently  not  organisms,  but  changes 
wrought  in  the  red  cells  by  the  activities  of 
the  as  yet  undiscovered  verruga  organism, 
these  changes  evidently  being  effected  in  the 
bone  marrow,  as  evidenced  by  the  fact  that  the 
more  abundant  the  Barionia  bodiea  are  the 
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mor6  abundant  are  normoblasts,  megaloblasts 
and  other  abnormal  red  cells  in  the  peripheral 
circulation. 

8.  Neither  Carrion's  fever  nor  verruga  erup- 
tion can  be  produced  in  either  man  or  labora- 
tory animals  by  the  injection  of  blood  con- 
taining the  BartorUa  bodies  alone,  but  both  can 
be  produced  in  man  by  injection  of  the  virus 
from  the  human  eruption,  and  the  benign  form 
can  be  produced  in  laboratory  animals  by  such 
injection,  the  reason  why  the  acute  form  has 
not  been  similarly  produced  being  that  either 
the  animals  are  far  less  susceptible  to  the  dis- 
ease than  man  or  the  toxicity  of  the  virus  be- 
comes attenuated  for  them  after  running  its 
course  in  man,  though  experience  indicates 
that  it  may  yet  be  so  produced  in  monkeys  if 
not  in  other  animals. 

9.  The  pathologic  microorganisms  trans- 
mitted by  Phlehotomus  in  all  parts  of  the 
world  so  far  as  known  invariably  set  up  an 
initial  fever  stage  of  longer  or  shorter  dura- 
tion and  greater  or  less  intensity,  and  verruga 
eruption  is  in  every  case  preceded  by  some 
degree  of  pyrexia,  though  sometimes  so  slight 
as  to  be  hardjy  noticeable. 

10.  The  eruption  following  Carrion's  fever 
as  well  as  the  eruption  preceded  by  mild  fever 
or  an  almost  unappreciable  degree  of  fever 
both  show  a  marked  tendency  to  appear  first 
at  the  sites  of  inoculation  by  the  Phlehotomus 
and  to  become  most  pronounced  at  such  sites. 

11.  Cases  of  eruption  following  either  often 
if  not  always  confer  immunity  against  both. 

12.  Phlehotomus  verruearum  gets  its  infec- 
tion certainly  from  some  reservoir,  probably 
one  of  the  native  mammals,  but  whether  from 
the  lower  mammals  or  man  it  is  practically 
certain  that  the  reservoir  of  infection  supplies 
but  one  kind  of  microbe  capable  of  developing 
in  and  being  transmitted  by  the  carrier. 

13.  Both  are  amenable  to  the  same  treat- 
ment so  far  as  this  has  been  determined  for 
either. 

All  of  the  above  facts  have  been  verified  by 
the  writer's  work  and  experience  during  his 
investigation  of  verruga  transmission  in  the 
verruga  zones  and  in  the  laboratory.  Severe 
pyrexia  has  resulted  in  a  Cehus  capuchinui 


from  the  bites  of  the  Phlehoiomua,  the  rectal 
temperature  passing  43^  C.  and  the  red  cells 
showing  the  Bartonia  bodies.  Miliar  erup- 
tion succeeded.  The  Bartonia  bodies  have 
also  been  found  by  the  writer  in  the  red  cells 
of  dog,  rabbit  and  guinea-pig  inoculated  with 
the  Phlehotamus.  Eruption  away  from  site 
of  inoculation  has  been  produced  in  a  hairless 
dog  by  hypodermic  injection  of  over  400 
Phlehotomus  in  five  lots,  mashed  up  in  physio- 
logical solution.  Upon  the  excision  of  a  large 
nodule,  another  has  grown  in  its  place.  The 
writer's  assistant  in  the  verruga  work,  Mr. 
George  E.  Nicholson,  is  in  the  hospital  with 
verruga,  the  result  of  55  bites  by  Phlehotomua 
September  17  last  at  Verrugas  Canyon,  due  to 
inadvertently  getting  his  hands  in  contact 
with  the  net  while  asleep.  His  symptoms  have 
been  high  fever  with  severe  bone  pains,  and  a 
large  number  of  Bartonia  bodies  in  the  red 
cells.  Details  of  the  experiments  with  labora- 
tory animals  will  shortly  be  presented,  includ- 
ing blood  and  tissue  studies,  temperatures  and 
weights,  with  illustrations. 

Almost  any  one  of  the  above  reasons,  taken 
by  itself,  would  seem  to  indicate  conclusively 
the  unity  of  verruga.  If  Dr.  Strong's  thesis 
can  be  made  to  harmonize  with  all  of  these 
facts,  then  it  is  possible  that  he  is  right,  but 
the  indications  seem  to  point  strongly  the 
other  way.  Charles  H.  T.  Townsbnd 

VXBBUOA    liABOEATOBY, 

Chosica,   PXBU, 
November  17,  1913 
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It  is  many  years,  if  ever,  since  the  civilized 
world  has  been  so  stirred  into  homage  to 
courage  and  to  sympathy  for  disaster,  as  were 
displayed  when  the  ocean  cables  spread  over 
the  globe  the  fateful  story  of  Scott's  Last  Ex- 
pedition, which  is  now  told  in  these  beautiful 
Yolnmes.  Suffice  it  to  say  that  the  detailed 
record  shows  high  planes  of  project  and  of 
action,  which  should  ensure  to  Commander 
£Tana  and  his  surviving  associates  scarcely 
fees  honor  and  credit  than  is  given  so  fittingly 
to  Scott  and  his  heroic  dead. 

That  recognized  polar  authority.  Sir  Clem- 
ents R.  Markham,  outlines  the  aims  and 
scope  of  Scott's  ezi)edition  as  the  ''comple- 
tion and  extension  of  his  former  discoveries,'' 
especially  of  "  fossils,  which  would  throw  light 
on  the  former  history  of  the  great  mountains," 
which  bound  the  south-polar  plateau.  For  this 
work  Soott  had ''  the  most  completely  equipped 
expedition  for  scientific  purposes  connected 
with  the  polar  regions,  both  as  regards  men  and 
material,"  and  "  a  fuller  complement  of  geol- 
ogists, biologists,  physicists  and  surveyors  than 
ever  before  composed  the  staff  of  a  polar  expe- 
dition«"  Science  was  the  primary  aim,  so  that 
Scott  had  removed  the  taint  of  commercial- 
ism, which  caused  Milton  to  qualify  his  praise 
of  the  quest  of  a  northern  route  to  China  by 
saying  it  ''might  have  seemed  almost  heroic 
if  any  higher  end  than  excessive  love  of  gain 
and  traffic  had  animated  the  design."  Thus  a 
twentieth-century  sailor  attained  the  seven- 
teenth century  ideal  of  heroism. 

Beferring  briefly  to  the  south-polar  journey, 
it  is  clear  that  Scott's  plans  were  perfected  and 
earned  out  with  striking  ability.  Despite  a 
season  of  unprecedented  severity  as  to  bliz- 
xards  and  cold,  the  party  would  have  survived 
bat  for  other  misfortunes.  These  were  the 
inability  to  originally  occupy  Cape  Crozier  as 
a  base,  owing  to  ice-conditions;  the  breakdown 
and  loss  of  motor  sledges;  and  especially  the 
deep,  soft  snow  that  fell  during  the  four-day 
blizzard  at  Beardmore  glacier  on  the  outward 
joioniey.  Later  came  the  death  of  Evans  from 
oerasee-injuries  and  sastrugi-falls,  and  the 
freedng  of  heroic  Gates,  which  followed  dose 
on  the  time  lost  and  delays  caused  by  geologi- 


cal work,  a  primary  aim  be  it  remembered. 
Let  the  readers  of  Science  bear  in  mind  that 
these  men  perished  indirectly  as  martyrs  to  a 
sense  of  scientific  duty.  The  day  spent  in  col- 
lecting the  fossil  volumes  that  may  tell  the 
story  of  past  geological  history,  and  the 
strength  consumed  in  dragging  these  speci- 
mens, nearly  forty  pounds  in  weight,  ex- 
hausted the  fatal  limit  of  time  and  so  sealed 
their  fate.  Yet  no  word  is  uttered  suggestive 
of  abandoning  their  harrowing  load,  over 
frightful  mazes  of  sastrugi  and  of  glacier. 

This  is  not  the  place  to  dwell  on  the  ideals 
of  courage,  of  devotion,  of  unselfishness,  which 
ran  like  the  King's  red  thread  through  the 
warp  and  woof  of  their  expeditionary  duties — 
of  the  living  as  well  of  the  dead.  Their  recital 
moves  the  hearts  of  the  present,  and  will  serve 
as  examplars  to  stir  the  souls  of  the  future. 

Storm-bound  and  crevasse-injured,  the 
southern  party  perished  to  a  man  within 
eleven  miles  of  safety,  while  ending  a  sledge 
journey  of  more  than  sixteen  hundred  miles, — 
unprecedented  for  its  length  in  polar  annals. 
As  to  conditions  which  prevented  that  short 
march  to  food  and  fuel,  they  had  for  the  ten 
previous  days  traveled  in  temperatures  aver- 
aging sixty-eight  degrees  below  freezing  (this 
in  March,  our  September),  and  were  enveloped 
in  a  blinding  blizzard,  which  lasted  continu- 
ously for  eight  days. 

In  these  transcripts  from  Scott's  diary  are 
no  words  of  adverse  criticism  when  he  re- 
ceived the  astounding  news  that  a  rival  was 
in  the  field, — ^for  south-polar  travel  only  be  it 
noted.  Amundsen's  route  being  shorter,  fore- 
seeing the  probability  of  being  forestalled  at 
the  pole,  Scott  recalls  with  becoming  dignity 
of  soul  the  scientific  scope  of  his  work  in  the 
sober  statement,  on  September  10,  1911,  that 
"nothing,  not  even  the  priority  at  the  Pole, 
can  prevent  the  expedition  ranking  as  one  of 
the  most  important  that  ever  entered  the  polar 
regions." 

Severe  as  were  the  physical  experiences  of 
the  south-polar  party  in  their  dramatic  ex* 
plorations,  they  entailed  relatively  less  bodily 
discomfort  and  acute  suffering  than  did  the 
midwinter  journey  for  strictly  scientifio  pur- 
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poees  to  tli6  peniTQin  rookeiy  at  Oape  Orosier. 
The  object  of  the  trip  was  to  secure  eggs  of 
the  emperor  penguin — ^a  species  most  nearly 
approaching  the  primitive  fonn  of  bird— at 
such  stages  of  early  embryos  as  might  make 
dear  the  development  of  the  emperors.  A 
journey  in  midwinter  was  neoessaiy  as  the 
singular  emperor  penguin  is  perhaps  unique 
in  nesting  at  the  coldest  season  of  the  year — 
in  temperatures  approximating  one  hundred 
degrees  below  the  freezing  point  of  water. 

Apart  from  the  weather  the  trip  involved 
sledge  travel  of  two  hundred  miles  in  almost 
complete  darkness,  wherein  the  party  must 
cross  the  crevassed  '^  barrier ''  and  finally  pass 
through  the  chaotic  pressure-ridges  of  the 
shore-impinging  sea  floes.  The  journey  was 
made  without  disaster,  and  three  eggs  brought 
safely  home,  but  this  scientific  work  tested 
humanity  to  the  utmost  The  outward  march 
was  made  in  eighteen  days  with  an  average 
temperature  of  minus  forty  degrees — ^that  of 
frozen  mercury.  Only  once  did  the  tempera- 
ture rise  to  zero  Fahr.,  and  a  miTiiwium  of  one 
hundred  and  nine  degrees  below  freezing  was 
experienced.  A  violent  blizzard,  in  which  an 
hourly  wind  velocity  of  84  miles  was  recorded 
at  the  home  station,  blew  away  their  tent  and 
unroofed  their  hut  Exposed  to  the  f uiy  of 
the  storm  they  were  forty-eight  hours  without 
food,  uncertain  of  their  fate.  They  finally  re- 
covered their  tent,  without  whidi  they  must 
have  perished,  for  the  blizzard  temperature  of 
+  24**  fell  steadily  to  —  66**  Fahr.  For  sci- 
ence and  not  for  fame  was  made  a  trip  unsur- 
passed as  to  the  severity  of  cold  and  violence 
of  storm  successfully  endured  by  a  field  party. 

The  scientific  appendices  to  these  volumes 
are  brief  and  tentative,  as  would  naturally  be 
expected.  Full  of  thrilling  interest  and  of  im- 
portance are  the  accounts  of  the  journeys 
made  for  the  physiographic  and  geological  ex- 
plorations of  the  coast  regions  of  northeastern 
South  Victoria  Land.  The  enforced  winter- 
ing of  Campbell's  party,  equipped  for  summer 
travel  only,  was  on  the  verge  of  disaster  sev- 
eral times.  Wintering  in  a  hut  carved  out  of 
a  snow-covered  glacier,  they  lived  for  nine 
months  from  hand  to  mouth  on  penguins  and 


seals.  Other  scientists  had  experiences  bat 
Httle  less  dangerous  and  trying.  Indeed  it 
may  be  said  that  no  previous  polar  expedition 
has  ever  surpassed  that  of  Scott  in  the  devo- 
tion of  its  staff  to  scientific  investigations  en- 
tailing personal,  prolonged  and  perilous  ser^ 
vice. 

Brief  chapters  treat  of  scientific  work,  such 
as  that  wonderful  survival  of  the  condition  of 
the  Ice  Age — ^the  so-called  barrier  of  Boss; 
the  physiography  and  glacial  geology  of  South 
Victoria,  supplemented  by  a  geological  history 
of  that  ice-dad  region;  fossils  connected  with 
coal-beds,  and  those  thought  to  be  suited  to 
settle  the  controversy  as  to  the  nature  of  the 
connection  of  Australia  and  Antarctica;  and 
as  to  ice  physics.  Meteorology,  tides,  magne- 
tism, pendulum  work,  and  atmospheric  deo- 
tricity  are  treated,  though  inoompletdy,  while 
the  local  sea-work  is  supplemented  by  a  sum- 
mary of  the  biological  investigations  carried 
on  by  the  Terra  Nova  in  her  voyages  from 
1910  to  1918.  Volcanic  investigations  weie 
pursued  on  Mt.  Erebus,  and  fossil  evidences 
were  obtained  from  the  Great  Beacon  Sand- 
stone Series. 

No  previous  volumes  of  polar  narrative  have 
been  so  fully  and  appropriately  illustrated  as 
this  thrilling  story  of  the  work  of  Scott's  Last 
Expedition,  largely  due  to  Dr.  Wilson  and  Mr. 
Pointing.    Not  only  do  the  illustrations  please 
the  artistic  sense,  but  many  will  also  be  of 
permanent  value  to  scientific  students.    Thia 
is  especially  true  of  the  photographic  plates 
showing   glacial   conditions,    and   the   many 
beautiful  reproductions  of  snow  and  ice  forms. 
Nor  can  one  neglect  those  of  birds  and  seals, 
of  mountains  and  douds,  and  even  of  blia- 
zards.    Among  the  278  full-page  plates  will  be 
found  some  which  will  convey  ampler  aad 
clearer  ideas  to  experts  than  does  the  written, 
word. 

The  editorial  supervision  must  have  been 
hasty,  for  there  are  many  dips  and  the  text  is 
overburdened — detracting  from  the  dignity  of 
the  narrative.  The  main  map  is  most  uasatia- 
f  actory.  Oates  Land  does  not  appear  thereon. 
It  is  an  offence  to  Americans  that  not  only  is 
Wilkes  Land  omitted  from  the  key  map,  but  it 
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has  been  r^Iaoed  by  King  Qeorge  V.  Land; 
patriotic  but  a  sad  blunder. 

The  appieciation  acooided  to  tbe  SeotI  ex- 
pedition excites  reflections  as  to  the  oontrast- 
iog  attitude  of  the  United  States  and  of 
European  governments  towards  scientific  work 
that  is  neither  commercialized  nor  exploited* 
Strikingly  similar  in  aims,  in  accomplishment 
and  in  fateful  disaster  were  the  Lady  Frank- 
lin Bay  Litemational  Polar  Expedition  and 
Scott's  Last  Expedition.  The  former — a  gov- 
ernmental enterprise — ^penuriously  fitted,  its 
scientific  work  largely  entrusted  to  enlisted 
men — ^who  were  actuated  largely  by  love  of 
science — occupied  the  post  of  honor  and  of 
danger  of  the  eleven  cooperating  nations.  It 
contributed  to  a  hitherto  unequalled  degree  to 
arctic  hydrography,  meteorology,  pendulum 
work  and  magnetism*  Yet  its  complete  suc- 
cess in  its  scientific  purposes,  as  well  as  in 
field-work  absolutely  free  from  disaster,  was 
formally  requited  neither  by  the  government 
nor  by  any  scientific  societies  of  the  United 
States.  It  took  years  of  effort  on  the  part  of 
its  chief  to  even  obtain  the  meager  lawful  al- 
lowances and  the  pitiful  pensions. 

The  English  expedition,  lavishly  equipped, 
had  7  officers  and  12  scientists,  whose  efforts 
also  increase  to  a  very  large  degiee  our  scien- 
tific knowledge  of  Antarctica.  Its  heroic  per- 
sonnel win  titles  of  nobility,  promotions  and 
the  highest  scientific  honors,  while  the  public 
contributed  hundreds  of  thousands  of  dollars 
to  meet  adequately  and  generously  all  expedi- 
tionaiy  requirements — both  material  and 
memoriaL 

Tlie  failure  of  our  government  to  properly 
reoogaize  scientific  work  appears  to  be  due  to 
an  fiutiquated  and  inherited  national  policy, 
wHich  must  be  to  the  ultimate  detriment  of 
the  common  weaL  This  year  the  attention  of 
the  government  has  been  urgently  called  to 
untoward  conditions,  arising  from  illiberal 
treatment  of  expert  officials.  Distinguished 
chiefs  of  several  important  national  bureaus 
oAeially  report  increasing  difficulty  in  main- 
taining an  efficient  scientific  staff.  Unusual 
and  eteadily  augmenting  numbers  of  scientists 
and   experts  are  accepting  commercial  posi- 


tions in  order  to  meet  the  enhanced  cost  of 
living. 

While  American  admiration  for  the  Scott 
expedition  was  so  great  that  we  materially 
aided  in  the  raising  of  the  memorial  fund,  our 
energies  should  also  be  employed  in  urging  the 
adequate  recognition  of  those  scientific  and 
professional  officials,  on  whose  skill,  judgment, 
and  patriotism  the  future  of  the  democratic 
government  in  the  western  hemisphere  must 
so  largely  rest. 

A.  W.  Gbbilt 

ProhUme  der  pkif9iologi8ch$n  und  patkologi' 
Mchen  Ohemie.  Fiinfzig  Vorleeungoi  iiber 
neuere  Ergebnisse  und  Bichtungslinien  der 
Forschung  f iir  Studierende,  Arzte,  Biologen 
und  Chemiker.  By  Dr.  Otto  vok  FihtTH. 
IL  Band:  StoffwechseUehre.  Leipzig,  Yer- 
lag  von  F.  0.  W.  Vogel,  1918.  Pp.  xiv-f 
717. 

The  only  occasion  for  adding  anything  to 
the  favorable  impression  of  Professor  von 
Fiirth's  lectures  which  the  reviewer  has  already 
expressed^  in  reference  to  the  first  volume  lies 
in  the  fact  that  the  newer  collection  deals  with 
a  more  specific  group  of  topics:  metabolism. 
The  author's  underlying  plan  consists  in  start- 
ing with  the  nutrients  at  the  very  beginning 
of  the  alimentary  processes  and  in  following 
the  foodstuffs,  as  far  as  present  knowledge  per- 
mits, on  their  travels  through  the  organism  to 
the  places  where  the  final  derivatives  disap- 
pear in  the  unexplored  depths  of  intermediary 
metabolism.  To  this  is  added  a  discussion  of 
the  nature  of  those  ultimate  stages  of  this 
physiological  function  which  are  characterized 
by  the  combustion  of  the  food  fragments  in  the 
living  organisuL  In  pursuance  of  the  fore- 
going scheme  the  chemistry  and  physiology  of 
digestion  and  absorption  are  reviewed  in  the 
light  of  those  newer  contributions  which  take 
cognizance  of  the  special  conditions  that  per- 
tain in  the  alimentary  canal,  with  its  unique 
innervation  and  secretory  interrelations. 

The  attitude  of  the  critic  to  a  contribution 
like  tbe  present  one — a  book  giving  evidence 
on  every  page  of  the  remarkable  familiarity  of 
1  See  SoiXNCX,  1912, 
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the  author  with  the  enormous  modem  litera- 
ture of  chemical  physiology  and  his  sympathy 
with  a  treatment  of  its  prohlems  less  narrow 
than  is  current  in  many  quarters— can  not  be 
determined  by  the  same  criteria  that  apply  to 
text-books  or  laboratory  manuals.  Von  Fiirth's 
lectures  make  no  pretense  to  systematic  for- 
mulation of  routine  topics;  they  offer  some- 
thing far  more  stimulating  to  the  adyanced 
student,  namely,  viewpoints  to  g^uide  him,  and 
goals  to  be  reached.  The  limitations  of  our 
present  knowledge  are  frankly  pointed  out. 
What  could  be  more  satisfying  than  this 
(freely  translated)  incidental  confession  of 
the  author  in  presenting  the  subject  of  purine 
physiology : 

"  The  sum  total  of  the  available  observations 
is  so  vast  that  no  honorable  person,  even  if  he 
devoted  years  of  effort  to  this  topic  alone, 
could  maintain  that  he  had  delved  into  the 
ultimate  depths  of  the  subject  and  fully  mas- 
tered it  Yet  how  perverted  it  would  be  if  T, 
who  have  not  devoted  myself  permanently  to 
this  field,  were  simply  to  traverse  it  hastily, 
contenting  myself  with  a  few  dogmatic  state- 
ments. Bear  in  mind  that  I  am  merely  at- 
tempting, in  so  far  as  my  efforts  permit  me  to 
appreciate  it,  to  present  to  you  a  picture  of 
this  world  of  phenomena;  and  do  not  forget 
that  this  picture  would  appear  different  to 
other  eyes.  It  is  a  human  privilege  to  see  the 
things  of  the  external  world  with  our  own 
eyes;  but  we  must  not  deceive  ourselves  into 
forgetting  that  it  is,  after  all,  a  subjective 
point  of  view  that  we  take." 

Here,  as  in  the  first  volume,  there  are  per- 
sonal touches  and  subjective  impressions  that 
lend  a  sort  of  enlivening  color  to  the  treatment 
of  topics  that  the  usual  writer  is  apt  to  pre- 
sent in  a  stereotyped  fashion.  A  few  quota- 
tions may  serve  to  illustrate  what  is  here 
meant.  The  reviewer  can  not  conceal  his 
satisfaction  in  reading  the  following: 

**  Man  hat  sich  vielf  ach  bemiiht,  die  modeme 
Entfaltung  der  physikalischen  Chemie  auch 
dem  Probleme  der  Salzsaurebildung  im  Magen- 
safte  dienstbar  zu  machen.  Als  seinerzeit  die 
lonenlehre  langsam  in  die  biologischen  Dis* 
ziplinen    einzusickem    begann,    konnte    man 


vielfach  die  Beobachtung  machen,  dass  eine 
XJbersetzung  einer  Fragestellung  in  die 
Sprache  der  lonenlehre  mit  einer  ErUarung 
verwechselt  wurde.  Heute  ist  man  sich  wohl 
ziemlich  im  Klaren  daruber,  dass,  wenn  em. 
Problem  in  noch  so  gelehrter  Weise  mit  dem 
grosseren  Publikum  schwer  verstandlichen 
Fachausdriicken  umschrieben  wird,  man  seiner 
Erklarung  nicht  naher  kommt,  als  wenn  man 
dasselbe  etwa  in  spanischer  oder  russischer 
Sprache  formuliert.  Leider  ist  hie  und  da  ein 
Hestchen  der  Bemiihungen  mittelalterlicher 
Magister,  durch  moglichste  Schwerverstand- 
lichkeit  ihrer  hochgelehrten  Darstellungen 
ihrem  Auditorium  nur  so  recht  zu  imponieren, 
auch  noch  in  der  modemen  Wissenschaft 
(insbesondere  in  der  medizinischen)  zu  ver- 
spiiren*'  (p.  10). 

The  author's  attitude  toward  many  open 
questions  is  expressed  in  the  concluding  sen' 
tence  of  a  discussion  of  the  purpose  of  the 
complete  digestion  of  proteins  to  amino  acids. 

''  Dass  aber  ein  Individuum,  trotzden  es  die 
allerverschiedensten  Proteinsubstanzen  mit 
seiner  Nahrung  aufnimmt,  stets  und  unter 
alien  IJmstanden  und  sein  ganzes  Leben  lang 
die  Spezifizitat  seiner  korpereigenen  Eiweiss- 
korx>er  in  allerstrengster  Weise  zu  wahren 
vermag,  kann  ich  nur  so  verstehen  und  be- 
greifen,  dass  ich  mir  vorstelle,  jeder  Eiweiss- 
korper  der  ITahrung  werde  vor  der  Assimila- 
tion sehr  wahrscheinlich  bis  zu  den  Amino- 
sauren  desintegriert.  Doch  ist  das  eine  dur- 
chaus  subjektive  Meinung,  die  ich  Sie  nur  als 
solche  hinzunehmen  bitte.  Schliesslich  kann 
ja  jeder  Mensch  nur  mit  seinem  eigenen  Kopfe 
denken  "  (p.  73). 

Similarly  at  the  end  of  an  excellent  review 
of  the  theories  of  gout,  in  which  he  champions 
Wiechowski's  views,  von  FUrth  remarks: 

"  Es  ist  mir  wohl  bekannt,  dass  andere  diese 
Dinge  anders  beurteilen; — ^aber^  wie  ich  schon 
friiher  einmal  sagte:  jeder  Mensch  kann  nor 
mit  seinen  eigenen  Augen  sehen  und  mit 
seinem  eigenen  Kopfe  denken.  Qlucklicher- 
weise  kommt  jedes  naturwissenschaftliche 
Problem  friiher  oder  spater  in  ein  Stadium,  wo 
alien  subjektiven  Auffassungen  ein  naturliches 
Ende  gesetzt  ist  und  der  obj^ktive  SachverhaH 
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ak     etwas     Selbstverstandliches     eTscheint" 

(p.  in). 

The  welcome  touches  of  humor  creep  in  here 
and  there,  aa  in  the  following  conciueion: 

"  Dagegen  ist  die  Frage  der  Herkunf t  endo* 
und  ezogener  Hampurine,  nachdem  aUerdings 
ganze  Strome  von  Tinte  fiir  sie  geflossen  sind, 
immerhin  bo  weit  gediehen,  dass  sie  ( — ^und 
das  ist  immer  ein  gutes  Zeichen — )  eigentlich 
mit  wenigen  Worten  erledigt  werden  kami" 
(p.  150). 

Again: 

''Ee  macht  nun  den  Eindruck,  dass  dieses 
(bisher  wenig  beachtete)  Moment  einer  beim 
Oichtiker  gesteigerten  Affinitat  der  Gewebe  der 
Hamsaure  gegeniiber  dem  Kerne  des  Gicht- 
problems  naher  steht,  als  z.  B.  die  Frage  der 
Hamsaurebindung  im  Blute,  welche  so  viel 
Staub  aufgewirbelt  hat,  und  mit  der  wir  una 
jetzt  auch  notgedrungen  ein  wenig  beschaf  tigen 
mussen"  (p.  175). 

And  in  advising  a  liberal  intake  of  water  in 
goat  the  author  recognizes  that  he  is  merely 
repeating  the  dicta  of  empirical  practise. 
Hence  he  reflects: 

'^Es  ware  hier,  wie  iiberall,  durchaus  un- 
angebracht  und  verkehrt,  wenn  wir  das,  was 
mnchteme  und  objektive  Beobachter  mit  ehr- 
lichem  Bemiihen  bdi  jahrzehntelanger  Beo- 
bachtnng  fiir  zweckmassig  befunden  haben, 
einfach  ignorieren  wollten,  weil  wir  dafur 
keine  tbeoretische  Erklarung  zu  finden  wissen. 
Vergessen  wir  nie,  dass  die  Beobachtungen 
richtig  und  die  Theorien  f  alsch  sein  konnen 
und  dass  ein  richtiger  Naturforscher  die 
ersteren  im  allgemeinen  hoher  bewertet  ala 
die  letzteren.  Nur  ist  das  objektive  Beobachten 
insbesondere  bei  der  Therapie  chronischer 
innerer  Erkrankungen  leider  eine  unendlich 
schwierige  Sache,  daher  dieselbe  zu  alien 
Zeiten  und  bei  alien  Volkem  das  gelobte  Land 
der  wissentlichen  und  unwissentlichen  Ohar- 
latanerie  war  und  sein  wird'^  (p.  190). 

The  admonition  to  caution,  on  the  other 
hand,  in  rejecting  the  suggestions  of  science  is 
brought  out  in  a  discussion  of  Friedenthal's 
pEropoeal  to  render  the  common  vegetables 
mare  readily  available  in  the  nutrition  of 
BuoL.    Von  Fiirth  writes: 


'^Der  Wunsch,  Menschen  zu  Gras-  und 
Blatterf reesem  zu  machen,  mag  Ihnen  viel- 
leicht  auf  den  ersten  Blick  recht  lacherlioh 
erscheinen.  Vergessen  Sie  aber  nicht,  dass  ea 
nicht  immer  die  schlechtesten  Errungen^ 
schaften  des  Menschengeschlechtes  waren, 
( — ^ich  erinnere  Sie  an  die  Dampfmasehine, 
das  Leuchtgas  und  die  Elektrizitat — ),  welche 
in  ihren  ersten  Anf  angen  von  der  Mehrzahl 
der  Zeilgenossen  nur  von  der  humoristischen 
Seite  aufgef asst  worden  sind.  Vielleicht  stehen 
wir  hier  vor  einer  jener  Moglichkeiten,  das 
Dasein  spaterer  Generationen  leichter  zu  ges- 
talten,  als  es  den  jetzt  Lebenden  zuteil  geworden 
ist*' (pp.  480-481). 

It  is  of  little  value  to  refer  here  to  the  de- 
tails of  a  book  so  replete  with  up-to-date  infor- 
mation and  so  readable  at  the  same  time.  A 
typical  specimen  of  the  care  and  comprehen- 
siveness with  which  the  facts  have  been  col- 
lected and  reviewed  is  furnished  by  the  discus- 
sion of  the  r61e  of  muscle  in  glycolysis.  The 
entire  story  is  told  from  the  early  woik  of 
Cohnheim,  through  the  critique  of  Embden  and 
his  coworkers,  to  the  latest  constructive  criti- 
cism of  Levene  and  Meyer.  An  example  of  the 
intelligent  reconciliation  of  conflicting  views 
is  exhibited  in  the  discussion  of  the  origin  of 
endogenous  urinary  purines: 

''Wir  werden  uns  daher  bemiihen,  uns  von 
jeder  einseitigen  Auffassung  femzuhalten  und 
weder  die  Leukozyten,  noch  die  Muskeln,  noch 
die  Tatigkeit  der  Verdauungsdriisen  oder 
Nieren  fiir  die  endogene  Hamflaurebildung 
ausschliesslich  verantwortlich  machen,  dieselbe 
vielmehr  als  den  Ausdruck  einer  jederzeit  und 
in  alien  Geweben  sich  vollziehenden  Zellabnut- 
zung  betrachten''  (p.  151). 

Von  Fiirth  is  at  his  best  in  the  discussion  of 
the  special  features  of  alimentation  and  the 
intermediary  metabolic  phenomena.  His  treat- 
ment of  the  problems  and  methods  of  general 
metabolism — ^the  balance  of  matter  and  energy 
— is  far  less  detailed,  yet  always  timely.  The 
unbiased  attitude  is  nowhere  better  shown  than 
in  the  comments  on  the  status  of  the  much 
debated  questions  of  the  protein  minimum  in 
human  nutrition  and  the  theories  of  protein 
metabolism : 
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**  Es  tind  dies  ebon  Dinge,  die  rich  wirUibh 
gegenwartig  nioht,  ohne  gegen  das  Postalat 
der  Objektivitit  m  siindigen,  mit  wenigen 
Worten  abtnn  lassen.  Ein  Bliek  auf  Oaspaiis 
literatuTYerseichnis,  das  mehr  als  ein  halbes 
Tausend  Abhandlimgen  mnfassty  wird  Bmen 
zeigen,  dass  ioh  darin  recht  tae  "  (pp.  47&-476). 

In  ooncluflion  the  reyiewer  is  tempted  further 
to  quote  the  judgment  of  von  Fiirth  respecting 
the  duty  of  an  inyestigator  to  correlate  his  own 
experiences  so  that  they  afFord  a  logical  sum- 
mary of  his  undertaking.  Thus  in  referring 
to  the  myriad  of  details  published  m  recent 
years  by  London  and  his  pupils  on  the  physiol- 
ogy and  chemistry  of  the  digestive  functions 
von  FfLrth  remarks : 

'^Ich  bin  ehrlich  genug,  um  off  en  einsuge- 
stehen,  dass  ich  mich  einer  Wiirdigung  dieser 
ungeheuren  Fiille  von  sicherlich  sehr  verdienst- 
voUen  Einselbeobachtungen  nicht  gewachsen 
fUhle.  Eine  solche  wird  wohl  erst  dann 
moglich  sein,  wenn  London  selbst  sich  einmal 
der  Mlihe  unterzieht,  dieselben  im  Zusammen- 
hange  kritisch  su  verarbeiten  und  seine  leiten- 
den  Gedanken,  die  auf  so  viele  Publikationen 
verteilt  sind,  dass  der  Aussenstehende  den 
Zusammenhang  verlieren  muss,  hervorxuheben. 
Es  irt  dann  cu  hoffen,  dass  sich  aus  diesen  und 
anderen  Arbeiten,  welche  verwandten  Zielen 
jEUStreben  allmahlich  ein  abgerundetes  Bild  des 
Eiweissabbaues  im  Darme  in  seinen  einselnen 
Phaaen  gestalten  wird"  (p.  71). 

To  those  who  wish  to  orient  themselves  in 
the  changing  aspects  of  physiological  research, 
particularly  its  chemical  manifestations,  the 
lectures  by  von  Furth  will  surely  serve  as  a 
stimulating  guide.   Books  of  this  type  are  rare. 

L^FATETTB  B.  MbNDBL 

Bkbitiild  BoTKNTano  Bohool^ 
Nsw  Haven,  Connbotiout 

Ali0mating  Currents  and  AUemaUng  Current 

Machinery,    By  D.  0.  and  J.  P.  Jackson. 

New  York,  The  Macmillan  Company,  1918. 

Pp.  viii  +  968,  621  text  figures.  Price,  $5.50. 

This  new  edition  of  a  well-known  work  fur- 
nishes one  of  the  best  general  treatments  on 
the  subject  of  alternating  currents,  as  did  the 
first  edition  in  1896.    Bewritten  and  expanded 


to  twice  its  former  size,  it  forms  a  very  com- 
plete and,  on  the  whole,  well-balanoed  treatise. 
The  work  is  attractive,  the  style  easy  and  the 
illustrations,  many  of  them  diagrammatic  are 
instructive.  Descriptive  and  mathematical 
discussions  are  combined  throughout,  and 
examples  from  practise  are  used  to  iDustrate 
theory. 

Attempting  to  cover  so  much  in  a  single 
volume  assigns  a  formidable  task  to  both 
author  and  reader.  Although  on  the  whole 
satisfactory,  the  treatment  might  to  advantage 
have  been  made  more  systematic;  the  book 
would  not  have  suffered  by  being  more  con- 
densed. The  chapters  on  synchronous  ma- 
chines (185  pages)  and  on  transformers  (155 
pages)  approach  special  treatises  on  these  sub- 
jects. The  latter  would  be  improved  by  com- 
plete rearrangement,  the  discussion  of  mutual 
induction  forming  not  so  suitable  an  introduc- 
tion to  the  transformer,  in  a  book  of  this  kindr 
as  would  a  discussion  of  diagrams  and  equiva- 
lent transformer  circuits  that  are  discussed 
later  in  the  chapter.  The  discusrion  of  power 
and  power  factor  is  particularly  satisfactory 
and  complete.   . 

That  the  authors  omitted  many  historical 
footnotes  seems  unfortunate.  Such  notes  not 
only  serve  to  give  credit  where  it  may  be  due, 
but  ihey  make  possible  for  the  reader  a  more 
detailed  study  of  special  subjects  than  the 
limited  description  of  any  one  text  will  permit. 
The  footnotes  retained  (and  these  are  not  m 
few)  prove  their  value.  The  authors  refer  in 
their  preface  to  the  intentional  omisrion  of 
many  notes  on  the  ground  that  they  are  un- 
essential for  undergraduates.  But  the  soope 
of  the  book  justifies  no  such  limitation;  its 
field  is  much  wider  than  the  undergraduate 
class-room.  The  book  should  find  many 
readers  whose  undergraduate  days  have  lon^ 
since  passed.  The  authors  are  to  be  thanked 
for  its  production. 

FsEa>BBioK  Bkdbix. 

OOBNXLL  IJNIVXBSITT 

Petrographischee  Vademehum,  Second  edi* 
tion.  By  E.  Wkinscihbnk.  Freiburg  un 
Breisgau  and  Saint  Louis,  Mo.,  Herder  Pub- 
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lisUng  Company.    1013.    Pp.  yiii  +  210;  1 

piste;  101  figax68  in  text    Prioe^  ninety 

omts. 

This  little  Tolume  praeents  in  an  interesting 
manner  thoee  facta  concerning  rocks  which 
are  of  interest  to  the  stadent  of  general  geol- 
ogy. The  author  has  in  mind  a  pocket  manual 
which  may  he  of  service  in  the  field.  The 
treatment  is  from  the  standpoint  of  the  macro- 
icopio  properties  of  rocks  and  is  thoroughly 
moderiL  The  hook  is  well  printed.  The  il- 
faistratioiis  are  excellent. 

EoWABD  H.  Ebaus 

ICmxEALoeicAL  Labobatokt, 
UKivsaaxTT  or  Michigan 


SPBCIAL  ABTICLBB 


THB  OCLTIVATIOK  OF  TISSUES  FROlf  THB  FROG 

In  a  series  of  experiments  on  the  culture  in 
titro  of  tissues  of  the  frog  it  was  f oimd  that 
aeyeral  kinds  of  tissues  show  a  marked  out- 
growth after  heing  kept  for  a  few  days  in 
lymph  or  plasma.  Small  pieces  of  the  tissues 
were  mounted  according  to  the  usual  method 
in  hanging  drops  of  the  culture  medium  and 
sealed  with  yaseline  in  hollow  slides.  Cells 
may  remain  alire  under  these  conditions  for 
several  weeks. 

Spleen,  hone-marrow  and  pseudothyroid  give 
rise  to  a  fringe  of  outwandering  cells  resem* 
Uing  leucocytes  which  extend  farther  and 
farther  into  the  surrounding  medium.  Larger 
oomiective  tissue  cells  wander  out  later,  and 
hoth  types  of  cells  exhibit  amoeboid  changes. 
Small  pieces  of  tissue  may  almost  entirely  dis- 
integrate into  wandering  cells. 

The  epithelial  cells  of  the  skin  extend  gen- 
erally as  a  broad  thin  sheet  of  tissue.  The  cells 
move  out  in  contact  with  the  cover  slip  or  the 
lower  surface  of  the  drop.  Individual  cells  of 
the  epidermis  may  become  isolated  and  creep 
out  alone,  but  there  is  a  marked  tendency  for 
the  celk  to  keep  together  in  a  continuous  mem- 
brane. In  a  xnevions  paper  on  the  movements 
of  the  ectodermic  epithelium  of  amphibian 
krvv*  it  was  shown  that  the  ectoderm  cells 
actively  creep  out  by  an  amodboid  movement  of 

iX7]iiv.  of  Oalif.  Pabe.  Zodl.,  1913. 


the  very  thin  and  transparent  protoplasm  of 
their  free  borders.  The  method  by  which 
sheets  of  epithelium  extend  in  the  adult  frog 
is  essentially  the  same  aa  in  the  embryo  or 
larva. 

In  several  cases  black  pigment  cells  were 
seen  to  isolate  themselves  and  wander  out  along 
the  cover  sHp  or  lower  surface  film  of  the  drop. 
In  some  oases,  especially  in  the  smaller  pig- 
ment cells,  the  changes  in  form  were  fairly 
rapid.  Pseudopods  were  thrust  out  and  re- 
tracted very  much  as  in  the  common  amoeba, 
and  in  some  instances  the  cells  were  seen  to 
migrate  nearly  across  the  field  of  the  micro- 
scope. The  processes  of  the  pigment  cells  of 
the  adult,  unlike  those  of  the  larvae,  may  be 
nearly  transparent,  and  they  usually  are  so 
when  first  formed;  frequently,  however,  ibaj 
are  very  soon  invaded  by  pigment  granules. 
Outwandering  cells  may  show  branching  proc- 
esses characteristic  of  the  expanded  melano- 
phores  of  the  frog's  skin.  The  change  in  form 
of  the  pigmented  mass  within  the  cell  is  due 
in  part  to  changes  in  the  outline  of  the  whale 
cell  and  in  part  to  the  flowing  back  and  forth 
of  pigment  granules  within  the  cell  proceesee. 
There  is  a  measure  of  truth,  therefore,  in  both 
the  rival  theories  of  the  changes  of  the  chro- 
matophores  in  the  skin  of  the  frog. 

In  some  preparations  the  peritoneal  epithe- 
lium wandered  out  in  the  form  of  a  sheet  of 
tissue  considerably  greater  in  area  than  the 
original  preparation.  For  the  most  part  the 
extension  consisted  of  flattened  cells  arranged 
in  a  single  layer  and  showing  a  hexagonal  con- 
tour like  the  cells  of  the  shed  cuticle.  Many 
of  these  cells  were  furnished  with  cilia  which 
beat  actively  for  two  weeks.  The  ciliated  cells 
frequently  became  amoeboid  and  wandered  free 
from  the  rest,  sending  out  fine  processes  several 
times  the  orig^al  diameter  of  the  cell.  Some- 
times the  processes  branched  repeatedly.  One 
would  not  suspect  these  cells  to  be  derived  from 
ciliated  epithelium  were  it  not  for  their  tuft  of 
beating  cilia,  and  the  fact  that  one  can  actually 
observe  their  transformations*  Follicle  oeUs 
of  the  testis  may  creep  out  and  give  the  appear- 
ance of  giant  amosbtt. 

Fuller  details  of  the  behavior  of  varioua 
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types  of  tissue  cells  will  appear  in  later  papers. 
Similar  ezperiznents  were  tried  with  the  tissues 
of  crayfishes  and  crabs  with  little  result  beyond 
keeping  these  cells  alive  for  several  weeks. 
The  blood  corpuscles  of  the  crayfish  were  kept 
alive  and  active  for  three  months. 

S.  J.  Holmes 

KOTB    ON    THE    ABSORPTION    OF    OALOIUM    DUHINa 

THE   MOLTING   OF   THE   BLUB   ORAB, 

OALLINEOTES  8APIDU8 

The  problem  of  molting  in  crabs  has  thus 
far  been  investigated,  with  one  exception/ 
only  from  the  morphological  point  of  view.* 
The  following  observations  bear  on  certain 
chemical  phases  of  the  process  of  hardening 
following  normal  molting  in  the  common  blue 
crab. 

The  crab  hardens  by  the  deposition  of  CaOO. 
within  the  tissues  of  the  soft  shell.  Has  this 
Oa  been  absorbed  and  held  in  reserve  during 
the  period  of  preparation  for  molting,'  or  is  it 
absorbed  from  the  sea-water  during  the  actual 
period  of  hardening?  To  test  this  matter,  the 
following  procedure  was  employed.  Three 
pairs  of  crabs  were  chosen,  each  pair  consist- 
ing of  a  recently  shed  individual  and  of  a 
hard-shell  individual  of  nearly  the  same  size.* 
A  comparison  of  the  Oa  content  of  the  indi- 
viduals of  the  same  pair  should  throw  light 
on  the  alternatives  suggested.  If  the  Ca  con- 
tent of  the  two  members  of  each  pair  is  equal, 
then  the  Ca  must  be  absorbed  before  molting 
and  held  in  reserve.  If  the  Oa  content  of  the 
hard  specimen  is  very  much  larger  than  that  of 
the  soft,  then  the  Oa  must  be  absorbed  after 

1  Irvine  and  Woodhead,  Proe,  Boy.  800.  Editib,, 
Vol.  16,  pp.  324-354,  1888-89. 

*Por  a  review  of  the  literature  on  the  natnral 
history  of  molting  in  GniBtacea,  see  Herrick,  Boll, 
n.  8.  Bureau  of  Fisheries,  VoL  XV.,  pp.  1-252, 
1895.  For  this  species  of  crab,  see  Hay,  App. 
Bep.  U.  S.  Comm.  Fish.,  pp.  395-413,  1904. 

»  Cf.  Smith,  QtMrt.  Joum,  Micraso.  80L,  Vol.  59, 
p.  272,  1913. 

« These  were  collected  at  the  Beaufort,  N.  C, 
station  of  the  U.  S.  Bureau  of  Fisheries.  The 
writer  is  indebted  to  Dr.  H.  M.  Smith,  the  com- 
missioner,  for  the  privilege  of  staying  at  the  sta- 
tion. 


molting.  Furthermore,  if  the  first  alternative 
is  the  true  one,  the  Oa  content  of  a  crab  in 
the  act  of  casting  its  shell  should  be  much 
greater  than  that  of  a  normal  hard  crab.  If, 
however,  they  have  the  same  Oa  content,  then 
the  second  alternative  is  indicated. 

Each  crab  was  ashed  separately,  and  the  Oa 
in  the  ash  determined  by  precipitating  it  as 
the  oxalate,  igniting  and  weighing  as  the 
oxide.  The  results  of  the  analyses  are  indi- 
cated  in  the  table.  In  each  pair  the  hard- 
shell specimen  contains  about  twen^  times 
the  amount  of  Oa  contained  in  the  soft  one. 
Also,  Orab  No.  9,  which  was  in  the  act  of 
casting  its  shell,  has  a  Oa  content  comparable 
to  that  of  a  normal  hard  individual. 

This  shows  clearly  that  the  Oa  used  by  the 
soft-shell  crab  for  the  purpose  of  hardening 
its  new  shell  is  not  present  at  the  time  of  the 
molt,  but  is  absorbed  from  the  sea-water  dur- 
ing the  hardening. 

The  mechanism  by  means  of  which  a  mok- 
ing  crab  is  enabled  to  absorb  such  abnormally 
large  quantities  of  Oa  is  at  present  obscurey 
and  in  view  of  the  meager  data  at  hand,  a 
discussion  of  this  problem  is  best  pos^ned 
until  more  work  shall  have  been  done. 

TABLE 


Cr»b 
No. 

Condition 

Width, 
Cm. 

Weight, 
Gm. 

'   Weight. 
Ca,  (im. 

Ca  Content, 
Per  Cent. 

6 

soft 

8.3 

37.20 

0.0720 

0.19 

11 

hard 

8.3 

34.54 

1.845 

5.34 

3 

soft 

9.7 

56.53 

0.1468 

0.26 

7 

hard 

9.5 

61.62 

2.963 

4.81 

13 

soft 

10.5 

70.00 

0.2197 

0.31 

12 

hard 

11.0 

70.90 

3.617 

5.17 

8 

hard 

8.7 

54.75 

2.861 

5.22 

9 

molting 

8.5* 

67.93 

2.520 

3.72 

Seuo 
Biological  Laboratokiss, 
The  Gollegb  of  thb  Gitt  of  Nxw 

B  The  width  of  the  new  shell  was  9.8  cm.  Th» 
per  cent,  of  Cb  in  this  specimen  is  low  because  th» 
molting  erab  weighed  more  than  an  ordinary  8.5 
cm.  crab,  and  also  because  the  old  shell  had  two- 
legs  missing,  which  were  being  regenerated.  The 
actual  weight  of  Ca,  however,  is  very  dose  to  tha;^ 
of  a  normal  hard  crab. 
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80CIBTISS  AND  ACADEMIES 

THE  BOTANICAL  SOCIETT  OF  WASHINOTDN 

Thb  ninety-Becond  regular  meeting  of  the  Bo- 
tanical Society  was  held  at  the  Powhatan  Hotel 
on  Tueeday  evening,  I>ecember  2,  1913,  at  whieh 
a  dinner  and  special  program  were  given  in  honor 
of  the  seventieth  birthday  of  Dr.  Edward  Lee 
Greene,  the  president,  Dr.  C.  L.  Shear,  presiding. 

Mr.  John  H.  Parker  was  elected  to  membership. 

The  program  was  aa  follows: 

Tergondl  Experiences:  Ma.  Fbbdxrick  V.  Goyille. 
Mr.  Coville  related  incidents  in  connection  with 
his  first  meeting  with  Dr.  Greene  at  the  Madison 
Botanical  Congress  in  1893,  and  expressed  a  high 
appreciation  of  his  work,  particularly  of  his 
'< Landmarks  of  Botanical  History." 

Berkeleyan  Days:  Mb.  Y.  K.  Chestnut. 

Mr.  Chestnut  spoke  of  his  student  days  at  the 
University  of  California  and  of  the  inspiration 
zeeeived  from  Dr.  Qreene  by  his  botanical  stu- 
dents. 

Beitamiedl  Writings:  PBonssoB  A.  8.  Hitchoock. 
Professor  Hitchcock  recalled  at  the  Interna- 
tional Botanical  Congress  in  1893  at  Madison  an 
incident  as  illustrating  Dr.  Greene's  tazonomie 
methoda.  One  day  he  showed  to  a  group  of  in- 
terested botanists  a  difference  between  the  two 
common  species  of  foxtail  grass,  ChcsioeKloa 
tmdis  and  C,  glauoa.  He  pointed  out  that  the 
blades  of  the  first  were  straight,  while  those  of  the 
seeond  were  twisted  into  a  partial  spiraL  He 
stated  that  the  reason  why  these  differences  were 
not  given  in  the  books  was  partly  from  tradition. 
It  not  being  considered  good  form  to  depart  very 
widely  from  the  syst^n  of  basing  differences  on 
the  characters  of  the  flowers  or  fruit;  and  partly 
for  the  reason  that  the  botanists  who  wrote  the 
books  were  not  sufficiently  familiar  with  the  grow- 
ing plants. 

Dr.  Greene's  first  taxonomic  paperi  was  en- 
titied  "Notes  on  Certain  Silkweeds." 

Professor  Hitchcock  stated  that  the  value  of  Dr. 
Greene's  contributions  to  botany  or  his  influence 
upon  botanical  thought  did  not  rest  solely  upon 
the  large  number  of  new  species  he  had  described, 
but  that  he  had  studied  many  groups  of  plants, 
liad  revised  many  genera,  discussed  relationships 
and  let  on  their  feet,  as  it  were,  species  and  gen- 
em  of  early  authors  that  had  been  relegated  to 
oblivion  by  those  that  followed. 

Menmiseences:  Mb.  Ivab  Tidestbom. 

Mr.  Tideetrom  stated  that  Dr.  Greene  began  his 

^  Bui.  Gag.,  5 :  64,  1880. 


botanical  career  before  the  Civil  War.  In  1868, 
while  a  young  soldier  of  nineteen  in  the  army  of 
General  Grant,  he  collected  a  number  of  plants 
from  the  battlefield  of  Fort  Donelson.  This  col- 
lection he  sent  to  his  mother,  who  had  them 
mounted  in  an  album  and  exhibited  at  a  fair  of 
the  Sanitary  Commission  at  Chicago.  The  collec- 
tion was  sold  for  $50  and  the  money  applied  for 
the  relief  of  sick  and  wounded  soldiers. 

Dr.  Greene,  after  all  the  jealousies  and  person- 
alities have  disappeared,  should  be  remembered 
not  for  the  many  species  he  has  diagnosed,  but  for 
his  unchallenged  devotion  to  botany,  for  the  gath- 
ering of  an  herbarium  of  nearly  100,000  specimens, 
and  a  library  of  some  3,600  volumes. 

Mr.  Tidestrom  then  stated  that  a  few  botanists 
knew  the  plants  of  their  regions  better  than  any 
one  else,  but  chaUenged  any  one  to  produce  a  man 
who  could  approach  Dr.  Greene  in  the  knowledge 
of  plants  of  the  vast  empire  lying  between  New 
York  and  San  Francisco. 

Booky  Mountain  Flora:  PsonsssoB  Avbn  Nelson. 

''I  count  it  singularly  fortunate  that  this  in- 
teresting event  should  have  happened  to  occur 
during  my  short  stay  in  Washington.  I  feel  doubly 
delighted  in  that  I  am  permitted  not  only  to  ex- 
press my  personal  pleasure  by  my  presence  but 
also  to  voice  for  others,  as  well  as  myself,  the 
high  regard  with  which  we  greet  the  man  whom 
to-night  we  delight  to  honor. 

"The  third  part  of  a  great  continent,  the  in- 
terior west;  the  Bocky  Mountain  region  of  Amer- 
ica, brings  its  greetings  of  good-will  and  love  to 
him  to  whom  its  floral  wealth  is  an  open  book. 
To  every  working  botanist  in  this  vast  field  the 
name  of  our  guest  is  a  familiar  word.  It  matters 
not  whether  he  be  devoted  to  the  technical  or  the 
applied  phases  of  the  subject  at  some  point  in  his 
work  every  botanist  finds  the  taxonomist's  serv- 
ices required.  I  therefore  presume  to  speak  for 
my  colleagues  in  every  experiment  station,  col- 
lege and  university  from  Mexico  to  Manitoba  and 
westward  to  the  sea;  and  not  for  my  colleagues 
only  but  for  every  amateur  who  loves  the  wayside 
flower  for  its  own  sake,  as  well  as  for  that  larger 
public  that  loves  the  woods  and  flelds  for  their 
beauty  and  for  their  bountiful  products.  These 
all  send  greetings  and  grateful  acknowledgment  of 
the  help  and  pleasure  conferred  upon  them. 

"For  more  than  forty  years  Dr.  Greene  has 
loved  the  plants  of  the  west  with  a  love  bom  of 
sympathetic,  flrst-hand  companionship.  To  the 
seemingly  barren  saline  deserts,  the  chaparrel-eoT- 
ered  hills,  the  grassy  parks,  the  dense  forests  and 
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the  alpine  heights  he  la  no  stranger.  Gould  he 
leaye  lus  more  ssrions  taAs  long  enongh  he  would 
haeieiL  to  greet  the  floral  friends  of  that  earlier 
da7  as  well  as  to  renew  his  fatherly  interest  in 
the  hundreds  of  plant  children  of  his  matnrer 
years.  When  Edward  L.  Oreene  flrst  began 
traaping  over  the  plainsi  raeing  through  the  Tal- 
l^ys  or  eagerly  climbing  the  unknown  heights  of 
CSolorado  and  Wymning  your  speaker  was  still  a 
small  boy  on  an  Iowa  brush  farm.  Little  did  I 
then  think  as^  plowing  com  with  old  Dobbin,  I 
stopped  to  pick  the  eockle-bnrs  from  between  the 
tees  of  my  bare  feet,  that  some  day  I  too  should 
be  Titally  interested  in  strange  and  beautiful 
plants  in  a,  to  me,  unknown  land.  But  to  my 
friend  and  teacher  (for  such  I  count  him  in  the 
largest  and  best  sense)  they  had  eren  then  be- 
eeme  oi  absorbing  interest.  He  was  gathering 
q>eeimeB»  in  order  that  he  might  know  the  splendid 
treasurse  that  greeted  him  at  every  turn. 

"This  man,  a  missionary,  in  rounding  up  and 
corraling  for  a  life  of  decency  and  usefulness,  the 
cowboys  of  the  then  'wild  and  woolly'  west, 
traveled  far  and  wide.  He  sought  men  in  the 
open  marts  and  plants  in  their  secluded  nooks. 
The  offerings  he  brought  back  to  the  altar  were 
both  acceptable,  but  may  it  not  be  that,  reversing 
the  order  of  that  primal  day,  the  flowers  and 
fruits  of  the  fleld  yielded  more  acceptable  incense 
than  the  flrstlings  of  the  flockt  I  imagine  that  as 
the  years  sped  by,  he  more  and  more  taught  men 
of  the  wisdom  and  goodness  of  the  Creator  through 
the  marvelous  adaptations  and  beauty  of  the  flora. 

"As  preaching  is  teaching  and  teaching  is 
preaching,  so  the  transition  to  the  professor's 
chair  was  an  ea^  one.  Daring  the  years  as  they 
were  slipping  along,  his  fleld  of  observation  wid- 
ened, his  knowledge  of  plants  and  their  characters 
deepened,  and  his  theory  of  the  principles  of  dassi- 
flcation  ripened.  Thus  he  has  gradually  been 
brought  into  the  zenith  of  his  power.  Plants  from 
the  east  and  the  west,  from  the  north  and  the  south 
have  passed  under  his  observation,  but  no  fleld 
has  received  such  discriminating  scrutiny  as  the 
Bocky  Mountains.  He  knows  this  fleld  piecemeal; 
he  knows  it  as  a  whole. 

.  "And  what  a  flora  It  isl  Some  of  the  states 
have  singly  ahnost  as  many  species  as  the  whole 
empire  east  of  the  Missouri.  Environments  of 
greatest  diversity  as  to  soil  character,  water  con- 
tent, heat  and  light  factors,  and  all  these  interact- 
ing upon  each  other  as  they  are  successively  modi- 
fled  by  altitudes  varying  from  near  seaplevel  to 


alpine  heights  have  given  a  flora  that  is  marvek>us 
in  its  eomplesity.  Near  relatives  of  q>edeB  well 
flxed  under  normal  and  uniform  conditions  seem 
here  to  have  been  thrown  into  such  a  state  of 
'wobble'  that  new  forms  appear  to  have  arisen 
over  night.  Multitudinous  variations,  more  or  less 
well  flxed,  crowd  upon  each  other  everywhere. 
Decry  spedee-making  as  you  will,  in  the  west  na- 
ture seems  to  have  been  working  overtime  at  this 
very  thing  and  in  a  very  abandon  of  joy.  Then 
why  should  not  her  greater  children  who  have  the 
^es  to  see  and  the  mind  with  which  to  discern 
read  and  record  the  results! 

"In  this  work  Dr.  Qreene  holds  and  has  long 
held  an  enviable  place.  The  intimate  fleld  knowl- 
edge of  the  earlier  decades  of  his  career  forms 
the  basis  for  the  discriminating  work  that  is  now 
the  marvel  and  the  despair  of  those  of  us  who  have 
drunk  less  deeply  at  the  Pierian'  spring.  Aa  we 
note  his  facile  pen,  the  classical  deamess,  brev- 
ity and  exactness  of  his  diction,  the  rapier-like 
thrusts  of  his  criticism,  that  cut  but  carry  no  tox- 
ins, one  oan  not  help  feeling  that  for  a  botanist 
to  know  little  Latin  and  less  Qreek  is  a  misfor- 
tune—nay almost  a  crime.  Sometimes  such  an 
one  must  wonder  whether 

'  'Twere  better  to  have  loved  and  lost 
Than  never  to  have  loved  at  aH ' 

"For  our  crass  ignorance  he  has  scourged  us 
again  and  again.  Though  the  Utfh  may  'out  te 
the  quick'  yet  by  these  stripes  are  we  being 
healed.  They  were  never  meant  to  drive  a  man 
from  the  fleld  simply  because  he  is  a  beginner. 
Dr.  Greene  always  has  a  word  of  encouragement 
for  him  who  enters  Flora's  temple  to  worship  ia 
the  right  spirit  He  manifests  no  desire  to  pre- 
empt the  place  and  the  'divine  right'  of  the  king 
is  not  engraved  upon  his  banner. 

"That  other  eyes  fail  to  see  the  things  that  b* 
sees;  that  even  from  similar  observations  differ- 
ent judgments  are  formed  and  different  conclu- 
sions drawn  are  not  to  him  of  such  serious  moment 
that  each  may  not  go  on  with  friendship  for  th* 
other,  each  cultivating  his  own  wee  bit  of  the  ever* 
widening  fleld.     To  live  honestly  with  nature,  to 
deal  justly  with  your  fdlow  worker,  to  love  meirey 
is  a  creed  to  which  we  can  all  subscribe.    Were 
this  not  true  and  generally  practised,  few  there 
be  that  would  dare  to  follow  nature  in  her  deviooe 
patha.    No  single  mind  can  grasp  all  her  secrets. 
Truth  is  always  truth  but  she  is  many-sided.     No 
one  pair  of  eyes  can  view  her  from  all  sides  at  any- 
one time.     A  partial  truth  may  in  effect,  there- 
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ion,  be  a  eomplete  error^  honce  error  often  rides 
in  honesty's  carriage. 

"Diifer  as  we  may  as  to  what  constitates  a 
^eeies,  the  object  of  us  all  is  to  know  plants  and  to 
help  others  to  know  them.  To  know  and  to  use 
plants  that  they  may  contribute  to  our  wealth  is 
well;  to  know  them  that  they  may  contribute  to 
the  health  and  pleasure  of  body  and  mind  is  bet^ 
ter;  to  know  them  that  we  may  read  a  few  of 
God's  thoughts  after  him  and  thus  enrich  our 
aoulsjis  best.  He  who  puts  us  in  closer  touch  with 
the  Creator  through  his  creations  is  doing  a  man's 
work  in  God's  world. 

"In  conclusion  let  me  say  that  we  have  not 
met  to  place  wreaths  upon  the  brow  of  our  dis- 
tinguished coworker.  There  are  none  which  his 
splendid  achievements  in  systematic,  historicsl 
and  philosophical  botany  have  not  already  won. 
His  head  is  already  resplendent  with  a  silvery 
erown.  The  white  is  not  the  frost  of  many  win- 
ters. It  is  the  incarnation  of  the  spirit  of 
beauty  and  service  that  finds  its  best  expression 
in  spring-time  flowers  and  autumnal  fruitage. 
New  radiance  is  gained  at  every  passing  milestone. 
May  there  still  be  many  of  them.  May  all  the 
years  bring  seed-time  and  harvest  in  which  the 
fruitage  shall  be  ss  abundant  as  in  the  seven  years 
typified  l^  the  seven  well-favored,  fat-fleshed  kine 
that  Pharaoh  saw  in  his  dream — ^fruitage  even 
unto  well-filled  ears  upon  every  stalk.  May  no 
lean  kine  nor  blasted  ears  devour  any  of  the 
beautiful  years  in  the  life  of  him  who  is  seventy 
yean  young  to-night." 

JEespon«9:  Db.  Gbebnx. 

Br.  Greene,  after  expressing  his  appreciation  of 
llie  honor  accorded  him  by  the  Botanical  Society, 
related  a  few  interesting  incidents  connected  with 
his  life. 

Ks  first  vague  impressions  were  connected  with 
flowers,  of  roses  and  geraniums  in  his  mother's 
window,  at  the  early  age  of  a  year  and  a  half. 
When  he  was  a  boy  eight  years  of  age  the  people 
in  the  district  in  which  he  lived  frequently  would 
go  to  him  to  find  out  the  names  of  plants  and 
where  certain  rare  ones  could  be  found. 

One  of  the  most  interesting  incidents  that  he 
related  was  a  journey  on  foot  from  San  Biego, 
California,  to  Santa  F6,  New  Mexico,  in  the  year 
2877 f  when  there  was  not  a  line  of  railroad  in  all 
southern  California,  and  only  a  stage  line  from 
San.  Diego  to  Santa  F4.  Before  starting  out  on 
this  venturesome  journey  he  visited  the  old  ceme- 
tery  at  the  San  Biego  Mission.    He  said  that  he 


had  always  loved  old  graveyards  and  cloudy 
weather,  and  that  music  with  a  minor  strain  ap- 
pealed to  him  especially.  Among  the  black  crosses 
in  the  graveyard  was  a  white  marble  slab  bearing 
the  inscription  "Edward  L.  Greene,"  with  the 
dates  of  his  birth  and  death.  He  who  had  borne 
this  name  had  died  at  Br.  Greene's  own  age  at 
that  time.  Br.  Greene  wondered  if  this  could  be 
an  omen,  and  whether  it  meant  that  he  was  start- 
ing out  upon  his  last  joum^. 

The  country  from  San  Biego  to  Yuma  was  a 
difficult  one,  and  he  carried  only  his  portfolio  and 
a  few  changes  of  socks,  sending  his  money  ahead 
in  post  office  orders.  At  Yuma  he  met  with  a 
cordial  reception,  and  was  invited  to  hold  relig- 
ious services  the  next  morning  after  his  arrival  in 
a  public  halL  He  remained  there  over  Sunday 
and  Monday.  Afterwards  he  saw  in  the  little 
newspaper  published  at  Yuma  the  following  no- 
tice, concise  and  to  the  point  in  the  expressive 
language  of  the  frontier:  ''Last  Saturday  even- 
ing the  Reverend  Edward  L.  Ghreene  reached  Yuma 
on  foot  from  San  Biego.  On  Sunday  morning  he 
preached  an  excellent  sermon  to  a  fair  congrega- 
tion, and  another  in  the  evening  to  a  large  one. 
On  Tuesday  morning,  refusing  all  ofPers  of  trans- 
portation or  financial  help,  he  continued  his  way 
eastward.  This  is  solid  pluck  in  big  chunks. 
Boys,  get  acquainted  with  him;  you  wiU  like  him, 
and  will  find  that  he  is  no  chicken-eating 
bummer." 

The  first  Indians  he  encountered  on  this  jour- 
ney were  standing  in  a  clump  of  Covillea  bushes 
looking  at  him  curiously.  Being  rather  apprehen- 
sive, he  walked  straight  to  them  and  fearlessly 
seized  the  arms  of  one  of  them  as  though  inviting 
him  to  wrestle.  This  Indian,  a  very  tall  young 
man  of  splendid  physique,  noticed  a  ring  on  Br. 
Greene's  finger,  a  ring  of  red  Australian  gold. 
He  asked  if  it  were  real  gold.  Br.  Greene  took  it 
off  his  finger  and  handed  it  to  him,  thinking  that 
he  would  never  see  it  again,  but  the  Indian,  after 
tossing  it  up  and  catching  it  once  or  twice  as  if 
to  test  its  weight,  handed  the  ring  back  to  him. 

Br.  Greene  reached  Silver  City  in  April  and  re- 
mained there  three  months  collecting  plants  in  all 
directions  within  a  radius  of  several  miles.  The 
only  botanist  who  had  preceded  him  in  this  local- 
ity was  Br.  Charles  Wright,  whose  collections  had 
made  it  classic  ground.  On  one  excursion  Br. 
Greene  discovered  a  beautiful  valley  about  forty 
miles  from  Silver  City.  It  was  most  picturesque 
and  contained  cold   and  hot  springs.     When  he 
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retiurned  to  the  nearest  eettlemeat  he  described  the 
marvelous  beauty  of  this  vallej.  A  short  while 
afterwards  some  of  his  friends,  attracted  to  the 
vallej  bj  his  description,  camped  in  the  same 
spot.    Thej  were  all  murdered  there  by  Indians. 

On  his  joum^  from  Silver  City  to  Santa  F6 
Dr.  Greene  was  overtaJcen  bj  a  man  on  horseback, 
an  agreeable-looking  fellow,  dressed  in  a  business 
suit.  He  carried  two  pistols  and  a  rifle  slung 
over  his  shoulder.  At  the  first  stage  station  the 
two  travelers  stayed  over  night.  The  stranger 
seemed  to  be  interested  in  Dr.  Greene  and  his 
work.  He  was  a  fair-spoken,  likable  man,  with 
polished  manners.  Dr.  Greene  noticed  that  he 
carried  great  rolls  of  greenbacks  bulging  from 
his  pockets.  Dr.  Greene  carried  about  15  or  20 
dollars  of  his  own  in  a  bag  swung  over  his  back. 
The  two  travelers  proceeded  onward  the  next  day 
together.  On  the  road  the  stranger  asked  Dr. 
Chreene  if  he  had  ever  encountered  any  bandits  or 
outlaws,  and  said  that  he  himself  had  spent  many 
days  with  them  in  their  mountain  camps,  and  that 
as  a  rule  they  were  good  fellows  to  be  with.  The 
two  men  parted  good  friends.  Afterwards  Dr. 
Greene  learned  that  his  late  companion  was  the 
leader  of  a  well-known  band  of  robbers. 

In  1870  while  botanising  on  the  slope  of  a 
snowy  range  west  of  Denver  in  a  part  of  the  coun- 
try not  yet  settled  Dr.  Greene  started  up  an  in- 
viting vall^.  After  proceeding  about  a  quarter 
of  a  mile  he  saw  an  Indian  on  horseback,  then 
another,  and  another,  until  there  must  have  been 
«t  least  160  Indians  in  the  valley.  One,  who 
seemed  to  be  their  chief,  squared  his  horse  across 
the  path  and  made  signs  that  he  wanted  to  ex- 
amine the  bag  which  Dr.  Greene  carried.  When 
he  opened  the  portfolio  and  saw  nothing  but 
plants  he  exclaimed,  ''Ugh I  Medicine  Man."  He 
then  asked  Dr.  Greene's  name,  and  in  return  said 
that  his  own  name  was  Colorao.  This  was  the 
name  of  a  notorious  chief  of  the  Utes,  who  was 
much  feared  by  the  whites.  Less  than  three  years 
afterwards  this  man  murdered  the  entire  agency 
to  which  the  Utes  belonged. 

In  conclusion  Dr.  Greene  again  expressed  his 
appreciation  of  the  honor  accorded  him  and 
of  the  kind  things  which  had  been  said  regarding 
the  matter  of  his  life's  work. 

The  society  also  arranged  to  present  Dr.  Greene 
with  a  book  plate  as  soon  as  he  should  approve 
designs  to  be  submitted  by  artists. 

P.  L.   BiGKSB, 

Corresponding  Secretary 


ASSOCIATION  or  TEAGHIBS  OF  MATHIICATIOS  IN  TBM 
UmDhR  STATES  AND  ICABTLAND 

Thb  twenty-flrst  meeting  of  the  Association  of 
Teachers  of  Mathematics  in  the  Middle  States  and 
Maryland  was  held  at  the  State  Normal  College 
on  November  29,  1013.  The  following  program 
was  givtti: 

10  o*cloeh 

Appointment  and  reports  of  committees. 

"Are  Particular  Abilities  Necessary  for  the 
Pupil  to  Gain  an  Understanding  of  the  Elementary 
and  Secondary  Mathematics  as  Usually  Given  at 
the  Present  Time,"  by  Maurice  J.  Babb  and 
Charles  F.  Wheelock. 

Discussion. 

"A  Comparison  at  Equal  School  Ages  of  the 
Atttainments  in  Mathematics  of  the  European  and 
American  Schoolboy  with  a  Conrideration  of 
Causes  and  Bemedies,"  by  James  C.  Brown. 

Discussion. 

S  o'dock 

' 'Mathematics  as  a  Means  to  Culture  and  Disci- 
pline," by  Albert  Duncan  Yocum. 

Discussion. 

"The  Use  of  the  Question  in  the  Classroom," 
by  Bomiett  Stevens. 

Discussion. 

The  election  of  officers  resulted  as  follows: 

Preeident :  Eugene  B.  Smith,  Park  School,  Balti- 
more, Md. 

Vioe-preHdent:  Herbert  E.  Hawkes,  Columbia 
University,  New  York  City. 

Secretary:  Howard  F.  Hart,  Montcl&ir  Hig)i 
School,  Montclair,  N.  J. 

Treasurer:  E.  D.  Fitch,  De  Lancey  School,  Phil- 
adelphia, Pa. 

CouncU  Membere:  Lao.  G.  Simons,  City  Normal 
College,  New  York  City;  W.  H.  Sherk,  La  Fayette 
High  School,  Buffalo,  N.  Y. 

The  next  meeting  will  probably  be  held  at  New 
York  City  in  February.  H.  F.  Ha»t, 

Secretary 

PHILOSOPHICAL    800IXTT,    UNIVEBSITY    OF   VIBAINIA, 
MATRXMATICAL  AND  SCIBNTmO  SBCTION 

The  second  meeting  of  the  session  1913-14  was 
held  November  24.  Professor  Francis  H.  Stnitli 
presented  a  paper  on  "The  Foucault  Pendulnnk, 
and  its  Possibilities  as  a  Convenient  Lecture-Tooni 
Experiment."  A  form  of  apparatus  capable  of 
quantitative  demonstration  within  the  time  of  3 
minutes  was  treated.  L.  G.  Hoxton, 

Secretary 
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TSB  INFWBNCB   OF  FOUBIBB'S  SBtnS 

UPON  THE  DEVELOPMENT  OF 

MATHEMATICS! 

In  selecting  a  sab jeot  forto^day'saddfess 
I  have  had  the  difficult  task  of  interetting 
two  distiiict  classes  of  men,  tiie  astronomer 
and  the  mathematician.  I  have  therefore 
bhosen  a  topic  which,  I  trust,  will  apt>eal  to 
both — trigonometric  series.  Though  I  pro- 
pose  to  treat  it  only  in  its  mathematical 
aspects,  I  shall  try  to  do  so  in  a  broad  way, 
tracing  its  general  influence  upon  the  trend 
of  mathematical  thought. 

As  you  know,  the  theory  of  the  infinite 
trigonometric  series,  * 

(I.)    /(«)  =a  J  o»  +  (fl,  oos  «  +  &i  Sin  s) 

4-  (Ot  COB  2a+ht  111139)  +  ••• 

is  different  ab  initio  from  that  of  the  power 
series, 

P(x)  =ie^  +  e^ix  —  a)  +^(«  — a)*-| 

For  the  latter  the  fundamental  element 
is  X*,  of  which  the  graph  is,  for  positive  x, 
a  monotone  increasing  function,  wholly  reg* 
ular,  without  peculiarities  of  any  sort.  It 
is  therefore  in  no  way  surprising  that  the 
power  series  obtained  by  combining  terms 
of  form  c»x*  define  the  most  civilized  mem- 
bers of  mathematical  society — ^the  so-called 
analytic  functions — ^which  are  most  orderly 
in  their  behavior,  being  continuous  through- 
out their  ^'domains,"  possessing  deriva- 
tives of  all  orders  and  a  Taylor's  series  at 
every  point;  and  so  forth.  On  the  other 
hand,  the  graph  of  sin  no;  or  cos  no;  is  a 
wave  curve  with  crests  and  troughs,  whose 
number  in  any  x  interval  increases  indefi- 

1  Address  of  the  vice-president  of  Section  A— 
MatfaematicB  and  Aetronomj,  American  A48ocia- 
tion  for  the  Advancement  of  Science,  Atlanta, 
1913. 
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nitely  with  n.  Accordingly,  the  functions 
defined  by  infinite  trigonometric  series  are 
obtained  by  compounding  waves  of  varying 
intensity  and  different  wave-lengths  and 
may  be  almost  infinitely  complicated  in 
their  behavior.  This  fact  was  fraught  with 
vital  consequences  for  mathematical  de- 
velopment. 

A  further  distinction  between  the  trigo- 
nometric and  power  series  appears  in  re- 
spect to  the  values  which  their  argument 
may  take.  The  convergent  power  series 
P{x)  has  significance  for  at  least  a  limited 
domain  of  imaginary  values  of  x;  on  the 
other  hand,  it  is  possible  for  trigonometric 
series  to  define  functions  which  have  no 
meaning  except  for  real  values  of  x.  As, 
therefore,  the  trigonometric  series  has  a 
functional  content  totally  different  from 
that  of  the  power  series,  its  influence  was 
felt  first,  and  primarily,  in  the  development 
of  the  notion  of  a  function  of  a  real 
variable. 

The  concept  function  was  at  first  vague, 
as  vague  and  indefinite  as  our  geometrical 
intuitions.  It  had  its  root  in  the  17th  cen- 
tury in  the  analytic  geometry  of  Descartes. 
Here  the  variation  of  y  with  z  along  a  curve 
inevitably  suggests  the  notion  of  a  function. 
The  first  published  definition  of  the  term 
appeared  in  1718  when  John  Bernoulli 
defined  a  function  of  a  variable  as  ''an  ex- 
pression which  is  formed  in  any  manner 
from  the  variable  and  constants.' '  Thirty 
years  later,  in  his  ' '  Infinitesimal  Analysis, ' ' 
Euler  defined  it  in  like  manner  except  that 
the  function  is  now  an  *' analytic  expres- 
sion,*' What  is  meant  by  "analytic  ex- 
pression" is  not  explained,  but  from  his 
definition  of  special  classes  of  functions  it 
would  appear  that  the  term  denoted  an  ex- 
pression put  together  in  terms  of  the  vari- 
able and  constants  by  a  finite  or  infinite 
number  of  operations  of  addition,  subtrac- 
tion, mulitiplication,  and  division.    Differ- 


entiation and  integration  were  also  un- 
doubtedly permissible. 

About  this  time  there  began  the  famous 
controversy  over  the  mathematical  repre- 
sentation of  a  vibrating  string.  This  satis- 
fies the  well-known  differential  equation 


0ho 
dfi 


da?' 


where  a  is  a  certain  constant,  x  the  position 
of  a  particle  on  the  string  when  taut,  and 
w  its  transverse  displacement  at  time  t,  A 
solution  of  this  problem  for  the  case  of 
fixed  end  points  was  given  by  d'Alembert 
in  1747  under  the  form 

where  f(x)  denotes  an  arbitrary  function 
whose  nature  he  apprehended  too  narrowly. 
But  he  claimed  to  have  the  general  solution 
inasmuch  as  his  solution  involved  an  arbi- 
trary function. 

This  shot  into  mathematics  the  question : 
What  is  an  arbitrary  function^  Even 
to-day  this  question  is  a  vexing  one,  owing 
to  disagreement  in  the  point-set  theory  con- 
cerning certain  principles  of  logic  which 
cluster  around  the  ^^Princip  der  AuswaJd" 
as  a  center.  But  mathematicians  had  not 
then  arrived  at  the  subtleties  of  the  present 
day.  Their  difSculties  were  really  caused 
more  by  imperfect  notions  concerning  a 
function  than  by  the  degree  of  arbitrariness. 
On  the  basis  of  the  above  definition  of  a 
function  then  current,  Euler  maintained 
that  d'Alembert's  solution  was  particular, 
rather  than  the  most  general  possible.  He 
rightly  apprehended  the  nature  of  the  phys- 
ical problem  and  saw  that  the  motion  of  the 
string  subsequent  to  the  initial  instant  was 
completely  determined  by  the  initial  form 
of  the  string  and  the  initial  velocities  of 
its  points.  Now  the  initial  shape  of  the 
string  could  be  a  continuous  geometrical 
curve  composed  of  successive  pieces  whose 
forms  are  absolutely  independent  of  one 
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aaotber.  To  repnieni  these  pieeet,  Bnlcr 
ddUaed  that  oa  equal  luunber  of  d^Eerent 
eadjide  ezprainonfi,  or  arintraryfnnctioiie, 
imre  neceeBar^.  Henee,  as  d'Akubert's 
aoluikm  inrolyed  only  &ne  arbitrary  fune- 
tMn,  it  Qould  not  be  tiie  genecai  aolation  of 
tbe  pBoU^m. 

In  these  eoiudderatioiDs  of  Euler  there  is 
a  sharp  antitheBis  between  geometry  and 
analysis.  In  Enler's  thought  the  indep^id- 
fiot  pieces  of  the  above  curve  formed 
**CUTV(B  ducantinuiB  seu  nUxtm  §eu  irregu- 
laritf."  There  was  a  blind  belief  that  the 
definition  of  a  curve  in  any  interval  by  a 
mathematical  expression  carried  with  it  a 
definite  oontinuation  of  the  curve  beyond 
the  interval,  the  violation  of  which  was  a 
violation  of  analysis.  Thus  the  question 
was  raised  as  to  the  relative  power  of  mathe- 
Bsatically  oonstruetible  expressions  and  of 
gecmietrie  representatuHiy  and  it  was  de- 
eided  that  geometric  form  transcends  ana- 
lytie  expression  rather  than  the  converse. 

The  dual  character  of  this  controversy 
«as  changed  into  a  triple  one  by  Danid 
Bernoulli,  who  first  introduced  Fourier's 
series  into  physies  and  obtained  tiie  solm- 
tbn  of  the  equation  of  the  vibrating  string 
with  fixed  end  points  nnder  flie  form  of  a 
trigODOSMfaie  series, 


nw» 


y-  S  a»8iQ-|-ooe~7 

where  I  denotes  Hie  length  of  the  string. 
The  aepaiate  terms  ot  this  series  give  the 
lOBfiB  and  overtones  of  the  vibrating  string. 
Inaanuch  as  tiiis  solution  is  eompoaaded  of 
MM  iBfinite  number  of  tones  and  overtones 
cf  nfl  possible  intensities,  Daniel  Bernoulli 
elsdned  that  he  had  obtained  the  general 
mobxtioa  of  the  problem. 

IV>r  is=0  the  above  equatiim  gives  as  the 
UDtiftl  form  of  the  string, 

y—  2  OnBin-T-. 
The  <qiiestion  then  at  once  arose  whether 


d'Akmbert's  arbitrary  function  was  capik 
ble  of  expansion  into  such  a  sine  series. 
To  Euler  this  seemed  unthinkable.  It  was, 
so  to  speak,  against  the  laws  of  the  game,  it 
was  contrary  to  the  rules  of  analysis  that 
arbitrary,  non-periodic  functions  could  be 
represented  in  terms  of  periodic  functions. 
Hence  to  Euler,  Bernoulli 's  solution  of  tiie 
problem  appeared  even  more  limited  then 
that  of  d ' Alembert 

I  have  not  the  time  to  follow  further  this 
controv^rqr,  nor  to  show  how  d 'Alembert 
and  Lagrange  united  with  Euler  in  declar- 
ing Daniel  Bernoulli  wrong  in  his  claim. 
Yet  not  withstanding  this  overwhebning 
preponderance  of  authorily  Daniel  Ber- 
noulli was  right  The  controvert  gradu- 
ally languished  without  any  clear  conclusion 
till  1807,  twenty-five  years  after  Bernoulli's 
death,  when  Fourier  presented  to  the 
French  Academy  one  of  the  first  of  his  com- 
munications which  were  summed  up  in 
1822  in  his  ''Analytic  Theory  of  Heat.'' 
In  this  communication  he  startled  La^ 
grange  with  the  absolutely  revolutionary 
doctrine  that  an  arbitrarily  given  curve  or 
function,  irrespective  of  its  nature,  could 
be  represented  in  any  interval  by  a  trigo- 
nometric series.  Fourier  soug^  no  strict 
proof  of  his  assertion,  but  the  concrete  esr 
amples  which  he  gave  vixuUcated  its  force. 
The  precise  limitations  necessary  to  make 
the  assertion  exactly  true  remained,  and  to 
some  extent  still  remain,  for  his  suec€^NK>fls 
to  ascertain. 

Fourier's  result  not  merely  vindicated 
Daniel  Bernoulli 's  claim  for  his  series,  bnt 
showed  that  his  claim  fell  far  short  of  the 
reality.  At  a  single  blow  it  shattered  hope- 
lessly the  notion  of  Euler  and  his  contem- 
poraries that  a  mathematical  function  could 
be  carried  continuously  beyond  the  interval 
of  definition  in  only  a  single  way.  But 
Fourier's  examples  went  further  Dian  this. 
The  arbitraiy  curve  Yrinck  he  represented 
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by  his  series  (I)  could  consist  of  separate 
pieces  of  any  sort,  not  merely  having  no 
logical  or  definitional  dependence  on  one 
another,  but  even  not  connecting  succes- 
sively at  their  ends.  Thus  by  virtue  of  Fou- 
rier's  assertion  the  power  of  representation 
through  analytic  expression  is  at  least  as 
great  as  the  power  of  geometric  picturi- 
zation. 

When  once  it  was  realized  that  mathemat- 
ical expression  could  be  adapted  to  the 
most  diverse  and  unrelated  demands  upon 
it,  no  logical  stopping-point  could  be  seen 
short  of  the  definition  to-day  accepted  for 
a  function  of  a  real  variable,  and  often  re- 
ferred to  as  the  Dirichlet  definition  of  a 
function.  If,  namely,  to  every  value  of  x 
in  an  interval  there  corresponds  a  definite 
value  of  V  (no  matter  how  fixed  or  deter- 
mined), y  is  called  a  function  of  x.  For 
example,  y  may  be  equal  to  -|-  1  at  all 
rational  points  which  are  everywhere  dense 
in  any  interval,  and  equal  to  0  at  the  irra- 
tional points  which  are  likewise  ever3rwhere 
dense.  The  Fourier  series  has  thus  neces- 
sitated a  radical  reconstruction  of  the  notion 
of  a  function.  This  is  the  first  of  its  serv- 
ices which  I  wish  to  emphasize,  the  devel- 
opment and  complete  clarification  of  the 
concept  of  a  function. 

Without  loss  of  generality  the  interval  in 
which  the  representation  of  the  function  by 
the  series  is  required  may  be  supposed  to 
lie  between  —  x  and  -f  tr.  The  series  has 
then  the  form  (I.)  hitherto  assumed.  To 
determine  its  coefScients  from  the  function 
Fourier  used  for  the  most  part  the 
equations, 

1  /•» 

a»  —  -  1^  /(x)  cos  nxdx, 

1  r* 

6i»  =  -  f ^  /(x)  sin  nxdx ; 

but  this  determination,  as  Fourier  himself 
stated,  had  been  made  by  Euler  before  him. 
Trigonometric  series  whose  coefficients  can 


be  obtained  from  the  function  represented 
in  this  manner  are  now  called  Fourier's 
series  in  distinction  from  trigonometric  se- 
ries whose  coefficients  cannot  be  so  obtained 
through  integration.  I  have,  however,  in 
the  title  of  my  paper  used  the  term  "Fou- 
rier's series"  in  the  older  and  broader  sense 
as  synonymous  with  all  series  of  the  form 

(I.). 
The  consideration  of  trigonometric  series 

from  a  strict  mathematical  standiK)int 
marks  a  second  epoch  in  their  history.  This 
began  with  Dirichlet  in  1829  in  a  memoir 
remarkable  for  its  combination  of  clearness 
and  rigor.  Here  he  first  determined  accu- 
rately a  set  of  sufficient  conditions  for  the 
expansion  of  a  function  into  a  Fourier  se- 
ries. These  familiar' 'Dirichlet  conditions" 
it  is  scarcely  necessary  to  repeat. 

The  extension  of  his  results  was  at  once 
sought,  in  particular  by  Biemann  in  a 
Gottingen  Habilitations-Dissertation,  which 
bore  the  title  ''Ueber  die  Darstellbarkeit 
einer  Function  durch  eine  trigonometrische 
Beihe."  Riemann's  aim  was,  however,  to 
determine  the  necessary  conditions  for  the 
representability  of  the  function  by  the 
series.  Must  the  function  be  integrable,  as 
required  in  the  sufficient  conditions  of  Dir- 
ichlet f  Must  it  have  only  a  finite  number  of 
maxima  and  minima  and  of  discontinuitieBf 
Such  questions  as  these  were  easily  an- 
swered by  him  in  the  negative,  and  a  flood 
of  light  was  poured  upon  the  problem  of 
representability  but  without  making  visible 
its  complete  solution.  Possibly  it  was  for 
this  reason  that  this  Habilitationsschrift, 
though  delivered  in  1854,  was  not  published 
until  thirteen  years  later,  and  then  only 
after  Biemann 's  death.  Yet  the  work  is 
a  classic.  As  has  been  said  of  the  poet 
Coleridge,  so  it  could  be  said  of  Biemann, 
he  wrote  but  little,  but  that  little  should  be 
bound  in  gold. 

To  put  the  theory  of  Fourier  ^s  series  on 
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a  broader  basis,  Biemann  perceived  that 
first  of  all  it  was  necessary  to  sharpen  and 
widen  the  concept  of  an  integral.  Initially 
Leibnitz  had  thought  of  integration  as 
a  sommation  process,  but  this  notion  was 
forced  into  the  background  by  its  definition 
as  the  reverse  of  differentiation,  until  re- 
vived by  Gauchy  in  1823.  He  then  defined 
the  integral  of  a  continuous  function  as 
most  of  us  were  taught  to  define  it.  The 
interval  of  integration  was  divided  into  n 
parts  Si,  each  hi  was  multiplied  by  the  value 
of  the  function  f{xi)  at  its  beginning,  and 
the  integral  was  defiined  as  the  limit  of  the 
sum  %iif{Xi)  when  the  number  of  parts  in- 
creased indefinitely,  their  size  diminishing 
indefinitely.  Because  of  the  continuity  of 
the  function  this  definition  of  the  definite 
integral  was  equivalent  to  that  framed  by 
means  of  the  reverse  process  of  differenti- 
ation. Biemann  dismisses  altogether  the 
requirement  of  continuity  for  the  function, 
and  in  forming  the  sum  multiplies  each  sub- 
interval  hi  by  the  value  of  the  function,  not 
necessarily  at  the  beginning  of  the  interval, 
but  at  a  point  ti  arbitrarily  assumed  in  the 
aubinterval.  If,  then,  a  limit  exists  for  the 
som  Hif($i)f  irrespective  of  the  manner  of 
partitioning  the  interval  and  of  the  choice 
of  the  points  d,  this  is  called  the  integral. 
Thus  he  redefined  the  fundamental  concept 
of  the  integral  calculus,  making  it  entirely 
independent  of  the  differential  calculus. 
This  definition,  often  referred  to  as  the  Bie- 
mann definition  of  an  integral,  has  now  be- 
eome  the  universally  accepted  one  and  is 
the  basis  of  scientific  treatment  of  the  in- 
tegral calculus.  Thv^s  a  second  service  of 
Peurier^s  series  has  been  in  laying  the  foun- 
dation of  the  modem  integral  calcultLS,  and 
in  such  unse  that  it  bid  fair  to  completely 
eclipse  the  differential  calculus  in  impor- 
iofnce  and  reach, 

Biemann 's  memoir  may  also  be  charac- 
terized as  the  beginning  of  a  theo^  of  the 


mathematically  discontinuous.*  The  work 
of  Fourier  had  disclosed  that  mathematical 
expressions  could  portray  functions  with 
breaks,  and  the  exacter  but  more  limited 
investigation  of  Dirichlet  drew  still  further 
attention  to  discontinuities.  Biemann 's 
definition  of  an  integral  did  more;  with 
one  leap  it  planted  the  discontinuous  func- 
tion firmly  upon  the  mathematical  arena. 
In  his  integrable  functions  was  comprised 
a  class  of  functions  whose  discontinuities 
were  infinitely  dense  in  every  interval,  no 
matter  how  small — ^though  indeed,  as  we 
now  know,  they  are  not  totally  discontin- 
uous. One  example  which  he  gave  was  the 
integrable  function  defined  by  the  conver- 
gent series, 

^  1*  ^   2«    ^   3»    ^       ' 

in  which  {nx)  denotes  the  positive  or  nega- 
tive difference  between  nx  and  the  nearest 
integral  value,  unless  nx  falls  half  way  be- 
tween two  consecutive  integers,  when  the 
value  of  {nx)  is  to  be  set  equal  to  0.  The 
sum  of  the  series  was  shown  to  be  discon- 
tinuous for  every  rational  value  of  x  of  the 
form  p/2n,  where  p  is  an  odd  integer  relar 
tively  prime  to  n. 

This  example  and  others,  such  as  that  of 
an  integrable  function  with  an  infinite  num- 
ber of  maxima  and  minima  which  was  inca- 
pable of  representation  by  a  Fourier's 
series,  were  exceedingly  stimulating.  The 
investigation  so  impressed  the  imagination 
of  Hermann  Hankel  as  to  call  forth  his  no- 
table memoir  ''Uber  die  unendlich  oft  oszil- 
lierenden  und  unstetigen  Functionen"  in 
whieh  he  unfolds  his  principle  of  "conden- 
sation of  singularities, "a  memoir  so  impor- 
tant that  it  has  even  been  said  to  "entitle 
him  to  be  called  the  founder  of  the  inde- 
pendent theory  of  functions  of  a  real  vari- 
able." It  would  appear  to  me  that  this 
distinction  could  be  assigned  with  equal 
propriety  to  Biemann,  for  historically  the 
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first  of  the  two  or  thive  prineip&l  soaroei  of 
this  theory  is  to  be  found  inBieman&'s  ap- 
plieation  of  int^ration  to  diaoontinuous 
fonctioiis  in  his  memoir  on  ''the  represent* 
ability  of  a  fonetion  by  Fourier's  series." 

The  above  example  of  Biemann  is  notable 
for  giving  a  mathematical  expression  for  a 
discontinuous  function  incapable  of  graph- 
ical representation.  I  have  already  pointed 
out  how  Euler  conceived  of  graphs  so 
arbitrary  as  to  be  impossible  of  represen- 
tation through  an  ''analytic  expression." 
The  scales  were  now  turned  decisively  to 
the  other  side,  though  it  was  not  till  later 
that  it  was  recognized  that  our  geometric 
figures  have  only  an  approximating  char- 
acter which  our  mathematical  equations 
refine. 

But  the  full  power  of  mathematical  ex- 
pression was  not  realized  until  1872-1875, 
when  Weierstrass  startled  the  mathematical 
world  with  an  example  (first  published 
by  Du  Bois  Beymond  in  1875)  of  a  contin- 
uous function  having  nowhere  a  derivative, 
or,  in  other  terms,  of  a  continuous  curve 
without  a  tangent.  The  function  given  by 
Weierstrass  was  a  trigonometric  series 

00 

S  6*  COS  ova:, 

in  which  &  is  a  positive  constant  less  than 
1  and  a  a  fixed  odd  integer  large  enough 
to  make  ab  exceed  a  certain  value.  Weier- 
strass states  also  that  Biemann  is  supposed 
to  have  shown  that  the  series 

represented  a  function  of  like  property,  but 
the  proof  was  not  known.  The  failure  of 
the  continuous  function  of  Weierstrass  to 
be  differentiable  is  due  to  the  possession  of 
an  infinite  number  of  maxima  and  minima 
in  any  interval,  however  smalL 

This  example  completed  the  separation 
between  differentiable  and  continuous  func- 


tions. It  shows  that  the  farmer  are  only  a 
eubclass  of  the  latter,  a  result  not  even  sur- 
mised by  the  boldest  geometrical  intuition. 
This  ia  the  third  ii^fluenee  of  Fourter's 
aeries  which  I  wish  to  emphasize.  So  far 
as  I  know,  this  is  the  only  oneof  its  results 
which  vitally  affects  geometric  theory.  It 
reveals  the  transcendence  of  analysis  ov« 
geometrical  percepti<m.  It  signalizes  the 
fiight  of  human  intellect  beyond  the  bounds 
of  the  senses, 

I  return  now  to  trace  furth^  the  march 
of  the  function  theory  of  the  real  variable. 
The  second  principal  element  in  its  forma- 
tion seems  to  me  to  have  been  the  concept 
of  uniform  convergence.  This  also  seems 
to  have  been  suggested  chiefly  by  study  of 
trigonometric  series.  Originally  it  was  sup- 
posed that  the  sum  of  a  convergent  series 
of  continuous  functions  shared  the  common 
properties  of  its  terms  and  accordingly  waa 
continuous.  Even  so  great  a  mathemati- 
cian as  Cauchy  fell  for  a  time  into  this 
error.  The  fallaciousness  of  this  assump- 
tion was  fimt  pointed  oat  bj  Abel  in  1826 
in  his  well-known  memoir  on  the  binomial 
series.   Here  he  also  discusses  the  series 


^r^\        •    ^      sin  20  ,  Bin  3^ 


(2) 


every  term  of  which  is  continuous.  Clearly 
the  sum  vanishes  whenever  ^  is  a  multiple 
of  T.  If  ^  lies  between  m^  and  (m  + 1)*-, 
the  sum  is  4>/2 — vw^  where  v  denotes  the 


Fro.  1. 

half  of  m  or  m  -f  1,  according  as  m  is  even 
or  odd.  Consequently,  when  ^  passes 
through  an  odd  multiple  of  «-,  the  sum  haa 
a  discontinuity  of  amount  «-,  as  is  indi- 
cated in  the  adjoining  graph.     This  x«- 
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flolt  is  in  flhaip  oontrast  with  the  contiini- 
ify  of  the  snm  which  he  demonstrates  to^ 
the  bincHnial  and  other  real  power  series. 
At  the  same  time  he  establishes  the  cireiilar 
form  of  the  region  of  convergence  of  the 
binomial  seriea  Here^  then,  appears  the 
uiitial  cleavage  between  the  theories  of  real 
and  of  analytic  fonctions. 

The  difference  between  the  trigonometric 
and  the  power  series  in  re8i>ect  to  contin- 
uity is  naturally  to  be  sought  in  the  charac- 
ter of  the  convergence  at  the  points  of  con- 
tinuity and  of  discontinuity.  This  differ- 
ence was  pointed  out  by  Stokes  in  1847  and 
bySeidel  a  year  later.  Both  discovered  the 
infinitely  increasing  slowness  of  conver- 
gence of  the  series  on  approaching  a  dis- 
continuity of  its  sum.  Consequently  a  dis- 
continuity can  not  be  enclosed  in  any  inter- 
val, however  small,  in  which  the  conver- 
gence is  throughout  ''von  gleichem  Orade/* 
In  more  modem  parlance,  the  convergence 
is  non-uniform.  Seidel  in  his  introduction 
explicitly  points  out  that  the  erroneousness 
of  Gauchy's  conclusion  (see  above)  is  ob- 
vious from  the  existence  of  discontinuities 
io  functions  represented  by  Fourier's  series, 
and  he  is  evidently  incited  thereby  to  seek 
a  cause  for  the  discontinuity.  The  origin 
of  Stokes's  study  is  sufficiently  obvious 
from  its  title :  "On  the  Critical  Values  of 
the  Sum  of  Periodic  Series."  His  failure 
to  appreciate  the  importance  of  his  own 
convergence  discussion  is  evident  from  the 
fact  that  it  is  not  even  mentioned  in  the 
opeDing  analysis  of  his  lengthy  memoir. 
A  third  discoverer  of  uniform  conver- 
gence was  Weierstrass,  who  is  known  to 
have  been  in  possession  of  the  notion  as 
early  as  1841.  Through  his  followers  ( Heine 
and  others)  it  gradually  percolated  into 
the  mathematical  literature.  Unlike  Seidel 
and  Stokes,  he  thoroughly  realized  its  im- 
portance. As  Osgood  has  well  said  in  his 
Punciionentheorie,  he  developed  uniform 


convergence  into  one  of  the  mosi  importitnt 
organs  "(methods)  of  modem  analysis.'* 
The  origin  of  the  notion  in  the  case  of 
Weierstrass  I  have  been  unable  to  ascertain. 
A  conjecture  or  surmise  may  therefore  be 
pardoned.  As  is  well  known,  the  work  of 
Weierstrass  is  rooted  in  that  of  Abel,  the 
central  theme  or  core  being  the  theory  of 
Abelian  functions.  It  would  not  seem  to 
be  altogether  improbable  that  both  Weier- 
strass's  theory  of  the  analytic  function  and 
his  concept  of  uniform  convergence  had  as 
their  starting  point  Abel's  memoir  on  the 
binomial  series.  For  here,  on  the  one  hand, 
with  the  demonstration  of  the  circular  form- 
of  the  region  of  convergence  of  the  binomial 
series,  we  find  a  proof  of  the  continuity  of 
the  series  which  involves  implicitly  the 
idea  of  uniform  convergence;  on  the  other 
hand,  we  have  in  the  footnote  a  series  with 
discontinuities  due,  in  fact,  to  non-uniform 
convergence.  It  would  be  a  small  matter 
for  the  discriminating  Weierstrass  to  see 
that  the  continuity  of  the  sum  could  not  be 
carried  over  from  the  binomial  to  the  trigo- 
nometric series,  because  there  was  not  the 
same  kind  of  convergence  in  the  latter  case. 
If  this  surmise  is  correct,  the  discovery  of 
uniform  convergence  in  the  case  of  the  third 
discoverer  also  is  closely  connected  with  a 
Fourier  series. 

I  have  dwelt  at  some  length  on  uniform 
convergence  because  its  discovery  marks 
both  the  culmination  of  the  first  and  older 
epoch  in  the  treatment  of  functional  series, 
and  the  beginning  of  a  new  one.  In  uni- 
form convergence  and  a  study  of  the  dis- 
continuous we  have  sought  for  the  chief 
springs  of  the  modem  theory  of  functions 
of  a  real  variable.  By  so  doing  we  are  led 
to  assign  as  a  fourth  great  service  of  Fou- 
rier's series  the  genesis  of  this  theory.  It 
is  not  to  be  forgotten,  however,  that  other 
sources  have  also  copiously  contributed. 
The  morphology  of  one  member  of  a  body 
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must  be  in  many  ways  perverted,  if  studied 
without  correlation  to  the  other  members. 
But,  after  all,  it  is  the  Fourier  series  which 
gave  the  initial  push  and  chief  impetus  to 
the  construction  of  the  function  theory  of 
the  real  variable. 

This  becomes  still  plainer  if  we  take  into 
consideration  the  comparatively  recent 
point-set  theory.  Originally  an  off-shoot  of 
the  real  function  theory  and  still  often 
treated  by  itself,  it  has  been  largely  ab- 
sorbed back  into  this  theory,  and  its  con- 
cepts already  permeate  analysis.  Its 
founder  was  George  Cantor,  who  was 
trained  in  the  exact  yet  fertile  school  of 
Weierstrass.  His  earliest  papers  presaging 
this  theory  relate  to  a  trigonometric  series. 

Two  problems  occupy  his  attention.  The 
first  is  to  show  that  if  the  series  S  (a«  sm  nx 
+  &»  cos  nx)  is  convergent  throughout  an 
entire  interval,  except  possibly  for  a  finite 
numfber  of  points,  the  coefficients  a»  and  bn 
have  for  n= oo  the  limit  0.  The  second  is 
to  establish  the  uniqueness  of  the  develop- 
ment of  a  function  into  a  trigonometric 
series;  in  other  words,  to  prove  that  when 
S  (a»  sin  no;  -{-  &»  cos  nx)  is  identically  0 
over  an  interval,  then  each  and  every  a» 
and  bn  must  be  0.  The  requirement  of  con- 
vergence of  the  sum  in  the  one  case  and  of 
its  vanishing  in  the  other,  was  originally 
made  for  the  entire  interval,  but  Cantor 
found  that  it  could  be  remitted  for  certain 
infinite  aggregates  of  points  without  affect- 
ing the  truth  of  the  conclusions.  He  was 
led  consequently  to  introduce  the  notion  of 
the  ^* derivative  of  a  paint-set.**  Consider 
with  him  the  set  of  points  for  which  the 
requirement  is  omitted,  and  suppose  that 
they  cluster  in  infinite  number  in  the  vicin- 
ity of  any  point.  This  will  be  called  a 
limit-point  of  the  set.  The  totality  of  these 
limit-points  is  called  the  first  derived  set, 
or  first  derivative.  This  derived  set  of 
points  may  also  have  cluster  points  which 


form  the  second  derivative;  and  so  on. 
After  introducing  this  concept.  Cantor 
proved  that  the  requirement  could  be  re- 
mitted for  any  set  of  points  whose  nth  deriv- 
ative contains  only  a  finite  number  of  points 
and  whose  (n  +  l)th  derivative  accord- 
ingly vanishes. 

In  these  very  early  papers  of  Cantor  we 
have  very  clearly  the  beginning  of  his  points 
set  theory.  His  attention  is  here  concen- 
trated upon  an  infinite  aggregate  of  points, 
and  the  notion  of  the  derived  point-set  was 
the  first  of  the  concepts  by  means  of  which, 
he -is  able  to  distinguish  between  different 
infinite  aggregates  of  points.  Prior  to  Can- 
tor no  effort  was  made  to  distinguish  quali- 
tatively between  them.  To  be  sure,  mathe- 
maticians were  thoroughly  conversant  with 
the  distinction  between  a  continuous  curve 
or  set  of  points,  on  the  one  hand,  and  a 
merely  dense  aggregate  of  points  such  as 
the  totality  of  points  with  rational  coordi- 
nates. The  raw  material  lay  at  hand  for  a 
beginning,  especially  in  the  work  of  Bie- 
mann  and  others  on  integration.  Cantor 
alone  saw  the  imperativeness  of  the  neecL 
In  comparing  infinite  sets  of  objects  and 
seeking  a  theory  of  the  truly  infinite  he 
blazed  a  new  path  for  the  human  mind. 
As  a  fifth  and  a  mighty  influence  of  Fou- 
rier's series  we  have,  therefore,  to  record 
the  historic  origin  of  the  theory  of  infinite 
aggregates. 

Thua  far  in  my  sketch  I  have  traced  one 
strong,  single  current  of  influence  of  the 
Fourier's  series.  I  have  now  to  indicate 
some  other  effects  without  close  relation  to 
the  foregoing. 

In  Fourier's  "Analytical  Theory  of 
Heat"  there  are  found  what  are  said  to  be 
the  first  instances  of  the  solution  of  an  in- 
finite number  of  linear  equations  with  an 
infinite  number  of  unknowns.  He  has,  for 
example,  to  determine  the  coefficients  in  the 
equation : 
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For  this  purpose  he  differentiates  an  even 
number  of  times,  obtaining  thos  the  system 
of  equations 
0=0  ooe  y  +  &3«  eo8  3sf  +  o.5*»  eos  Sy 

Combining  this  with  the  preceding  equa- 
tion and  putting  y=0,  he  obtains  an  infi- 
nite number  of  equations  of  first  degree 
with  an  infinite  number  of  unknowns,  a, 
h,  Cj  "-  .  To  solve  these  he  uses  the  first 
m  equations  to  determine  the  first  m  un- 
knowns, suppressing  all  the  other  un- 
knowns, and  finally  determines  their  limit- 
ing values  as  m  increases  indefinitely. 
There  is  no  time  to  point  out  the  lack  of 
rigor.  Fourier  uses  his  mathematics  with 
the  delightful  freedom  and  naiveti  of  the 
physicist  or  astronomer  who  trusts  in  a 
mathematical  providence. 

This  suggestive  line  of  attack  was  not 
followed  up,  and  indeed  could  not  be,  prior 
to  the  development  of  a  theory  of  infinite 
determinants.  When  such  a  system  of 
Hnear  equations  with  an  infinite  number 
of  unknowns  came  again  to  the  foreground, 
the  inciting  cause  was  again  a  trigono- 
metric series.  I  refer,  as  you  know,  to  the 
work  of  our  own  astronomer,  Hill.  In  his 
memoir  on  the  '^  Motion  of  the  Lunar  Peri- 
gee" he  had  before  him  a  differential  equa- 
tion of  the  following  form,  with  numerical 
coefficients : 


4fto 


2w 


(  2  +  ^1  COS 2t  -f-  ^1  COB  4r  -h  •  •  •  ). 


Assuming  a  solution  in  the  form 


(which  except  for  the  factor  6^^^  is  only  a 
trigonometric  series  under  another  guise). 
Hill  obtains  for  the  determination  of  c  and 
the  hn  an  infinite  system  of  equations  lin- 
ear in  the  h».  The  elimination  of  the  bn 
then  gives  c  as  the  root  of  a  certain  infinite 


determinant,  and  then  the  values  of  the  &» 
are  also  found  by  use  of  infinite  determi- 
nants. 

The  importance  of  Hill's  results  at  once 
attracted  the  genius  of  Poincar6  whose  at- 
tention had,  in  fact,  been  previously  drawn 
by  Appell  to  an  infinite  is^tem  of  linear 
equations.  Poincarg  now  proceeded  to  con- 
sider the  question  of  the  convergence  of  in- 
finite determinants,  and  in  so  doing  laid  a 
sound  foundation  for  a  new  mathematical 
subject.  In  this  new  theory  of  infinite  de- 
terminants the  central  thought  is  the  pas- 
sage, under  restrictions  to  be  properly 
ascertained,  from  a  finite  to  an  infinite  sys- 
tem of  linear  equations.  This  principle  here 
employed  has  been  since  applied  in  an  even 
more  striking  manner  by  Fredholm,  who 
was  led  through  its  use  to  his  historic 
solution  of  a  class  of  integral  equations. 
In  the  theory  of  these  equations  the  infinite 
determinant  plays  an  indispensable  rdle. 
A  sixth  influence  of  Fourier's  series  is  thus 
seen  in  the  origin  of  a  theory  of  infinite 
determinants,  also  indirectly  in  the  theory 
of  integral  equations  for  which  it  has  sup- 
plied an  important  tool. 

The  seventh  and  the  last  infiuence  on 
which  I  shall  specifically  dwell  is  more  sub- 
tile, not  so  easily  pointed  out  or  demon- 
strated as  some  of  the  foregoing,  but  never- 
theless one  of  the  most  far-reaching  and 
prtybalbly  the  most  pervasive  of  all.  The 
physicist,  astronomer,  or  mathematician  has 
again  and  again  to  expand  an  arbitrary  or 
assigned  function  into  a  series  of  functions, 
the  nature  of  which  varies  with  the  prob- 
lem before  one.  When  once  the  idea  and 
method  of  expressing  an  arbitrary  function 
in  series  of  sines  and  cosines  have  been  won, 
they  can  be  extended  to  other  series  of 
functions,  as  for  instance  series  of  Bessel's 
functions,  zonal  harmonics,  Lam6  polyno- 
mials, spherical  harmonics.  For  such  de- 
velopments the  trigonometric  series  with  its 
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appIioatioiM  kas  npeatedly  served  as  a 
gaidd  post  Nmnberless  analogoos  results 
have  been  suggested  thereby,  though  with* 
OQt  definite  statement  of  the  fact.  To 
take  an  example  at  random,  the  relation 


f. 


Pu(x)Ptm{x)dx  -  0 


im  +  n) 


has  its  trigonometric  analogues 

r   coBnBcoBtnBdB  '^O, 

Who  can  deny,  or  who  can  affirm,  in  many 
such  individual  instances  that  the  sugges- 
tion came  from  the  trigonometric  aeries  t 
Yet  in  the  bulk  the  debt  is  so  great  that  he 
who  runs  can  read  it 

It  is  especially  in  connection  with  bound- 
ary yalue  problans  that  we  ^icounter 
series  of  functions.  Now  the  trigonometric 
series  was  the  inevitable  tool  for  the  first 
boundary  value  problems — ^thoee  of  vibrat- 
ing strings,  rods,  coliunns  of  air,  etc.  Later, 
when  Fourier  crystallized  the  boundary 
value  problems  into  classic  shape,  he  used 
trigonometric  series  and,  to  lesser  degree, 
similar  series  of  Bessel's  functions,  obvi- 
ously because  these  afforded  him  the  sim- 
plest tools  for  the  simplest  problems.  From 
series  of  sines  of  mtdtiple  angles  he  was 
led  by  certain  problems  in  heat  conduction 
to  series  of  form  Sc<8in  (hx,  where  the 
Oi  are  roots  of  a  certain  transcendental 
equation.  Thence  the  orientizing  influence 
of  Fourier's  series  is  continued  down  to 
the  modem  development  of  normal  func- 
tions in  the  theory  of  integral  equations. 
All  such  influences  are  in  the  very  warp 
and  woof  of  mathematical  development  and 
can  not  be  disentangled.  To  minimize  or 
ignore  them  would  be  to  give  a  distorted 
picture.  They  form  a  most  vital  and  lead- 
ing part  of  the  mighty  theory  of  harmonic 
and  normal  functions  and  of  the  boundary 
value  theory. 

The  extent  of  these  influences  in  the  past 
gives  rise  naturally  to  the  question  of 


whether  thfS  Mgonmnetrie  series  will  con- 
tinue to  exert  such  a  moulding  influence  in 
the  future.    Certain  results  of  Baire  to  be 
shortly  mentioned  incline  one  to  answer 
negatively.  Yet  the  questions  regarding  the 
convergence  of  the  series  and  the  character 
of  the  functions  which  it  can  represent  are 
even  to-day  incompletely  answered.  When 
new  implements  are  invented,  it  is  still  to 
these  unanswered  questions  that  the  investi- 
gator naturally  turns  to  test  their  worth,  as, 
for  example,  Lebesgue  with  his  great  new 
concept  of  an  integral  which  has  applica^ 
tion  when  Biemann's  integral  is  void  of 
sense,  or  Fej6r  with  a  method  of  summing  a 
divergent  series.    Also  the  Fourier  series 
still  offers  an  occasional  surprise.    Who  in- 
deed would  have  anticipated  Qibbs's  dis- 
covery, since  extended  by  Bdcher,  which  re- 
lates to  the  approximation  curve  y=8n{x)f 
obtained  by  equating  y  to  the  sum  of  the 
flrst  n  terms  of  the  series  (2)  above t     As 
n  increases  indefinitely,  the  amount  of  the 
oscillation  of  the  curve  in  the  vicinity  of 
each  point  of  discontinuity  of  the  limit  does 
not  tend  toward  the  measure  of  the  discon- 
tinuity, as  would  be  supposed,  but  to  this 
value  increased  in  a  certain  definite  ratio ! 
But  it  may  be  reasonably  expected  that 
these  surprises  will  become  fewer  and  less 
important. 

In  this  brief  review  I  have  neglected 
certain  less  analytic  aspects,  such  as  trig- 
onometric interpolation  and  the  use  of  the 
series  in  computation  and  in  the  pertur- 
bation theory.  It  has  also  not  been  neces- 
sary to  emphasize  the  simplicity  of  structure 
of  the  series  and  its  adaptation  to  compu- 
tation. Neither  do  I  need  to  tq>eak  of  its 
correspondence  in  structure  to  so  many 
periodic  phen<Hnena  of  nature,  sound,  liirhty 
the  tides,  etc.  But  I  do  wish,  in  dosini^, 
to  emphasize  and  examine  further,  CMie 
aspect  implied  in  all  my  preceding  oon- 
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wderatioos,  the  wonderfol  pUabiUty  of  the 
leries. 

It  was  this  plialniity  which  was  embodied 
in  Fourier's  intoitiQii,  eommonly  but  falsely 
ealled  a  theor^n,  aeeording  to  which  the 
trigonometric  series  (I.)  *'can  express  any 
function  whatever  between  definite  values 
of  the  variable, ' '  This  familiar  statement 
of  Fourier's  "theorem,"  taken  from 
Thompson  and  Tait's  ''Natural  Philo(Eh 
ophy/'  is  much  too  broad  a  one,  but  even 
with  the  limitations  which  must  to-day  be 
imposed  upon  the  conclusion,  its  impor- 
tance can  still  be  most  fittingly  described 
as  follows  in  their  own  words:  The  theorem 
''m  not  only  one  of  the  most  beautiful  re- 
iuUs  of  modem  analysis^  but  may  be  said  to 
furnish  an  indispensable  instrument  in  the 
treatment  of  nearly  recondite  question  in 
modern  physics.  To  mention  only  sono- 
rous vibrations,  the  propagation  of  electric 
signals  along  a  telegraph  wire,  and  the 
conduction  of  heat  by  the  earth's  crust,  as 
subjects  in  theit  generality  intractable 
without  it,  is  to  give  but  a  feeble  idea  of 
its  importance.** 

Truly,  the  theorem  is  so  comprehensiye 
in  its  mathematical  content  that  we  mathe- 
matieians  may  well  query  with  <me  of  my 
eoIleagTies  whether  it  may  not  have  con- 
ditioned the  form  of  physical  thought  it- 
sdf — ^whether  it  has  not  actually  forced  the 
physicist  often  to  think  of  complicated  phys- 
ical phenomena  as  made  up  of  oscillatiHry 
or  harmonic  components,  when  th^  are  not 
inherently  so  composed. 

It  is  this  same  pliability  of  the  series  that 
has  been  a  source  of  perpetual  delight  and 
surprise  to  the  mathematician.  It  has  re- 
vealed an  undreamt-of  power  in  analysis. 
It  has  stinmlated  intuition  and  vigor,  and 
has  helped  to  usher  in  a  modem  critical 
era  in  mathematies  similar  in  spirit  to  the 
Oreek  period.  It  has  separated  difleren- 
tiaUe  tram  e<mtinuoiis  functions;  it  has 


put  the  integral  calculus  on  a  basis  of  in* 
dependence  of  the  differential  calculus;  it 
has  focused  attention  upon  sets  of  irregu- 
larities and  discontinuities  whose  study  has 
started  the  point-set  theory ;  it  has  opened 
the  field  of  discontinuous  f  uneti<ms  to  anal- 
ysis and,  above  all,  has  engendered  a  theory 
of  functions  of  the  real  variable. 

To  the  mathematician  the  theory  of  ana- 
lytic functions  for  some  time  appeared  to 
be  of  much  greater  importance  than  the 
freaky  theory  of  the  real  variable,  because 
almost  all  the  important  functions  of  mathe* 
matics  are  analytic.  Also,  the  same  has 
been  hastily  assumed  for  physics  because 
the  real  and  imaginary  components  of  an 
analytie  function  are  harmonic  functions 
satisfying  Laplace's  equation.  But  this  is 
to  ignore  features  of  at  least  equal,  if  not 
of  superior,  importance.  Not  long  ago 
many  thought  that  the  mathematical  world 
was  created  out  of  analytic  functions.  It 
was  the  Fourier  series  which  disclosed  a 
terra  incognita  in  a  second  hemisphere. 

Here,  in  the  new  hemisphere,  the  mathe- 
matician has  advanced  beyond  the  boun- 
dary of  the  trigonometric  series.  It  has  been 
found  that  discontinuous  functions  repre- 
sentable  through  such  series  form  a  thor- 
oughly restricted  class.  They  belong  to 
what  Baire  calls  the  first  class  of  functions 
which  are  limits  of  convergent  sequences 
or  series  of  continuous  functions,  them- 
selves of  ''class  0.''  These  in  turn  may  be 
used  to  generate  new  functions.  Even  as 
Bon-uniformly  convergent  Fourier  series 
may  give  rise  to  discontinuous  functions  of 
Class  1,  so  non-uniformly  convergent  series 
of  functions  of  this  class  may  give  a  new 
sort  of  functions  of  Glass  2,  and  so  on. 
Indeed,  to  every  transfinite  number  a  of  the 
first  or  second  class  there  corresponds,  as 
Lebesgue  has  shown,  a  definite  class  of  func* 
ticms.  Thus  the  Fourier  series  has,  after 
aU,  a  very  limited  range  of  representation 
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in  the  totality  of  functions  mathematicaUy 
conceivable. 

Even  for  functions  of  Class  0  or  1  the 
trigonometric  series  has  a  limited  power  of 
representation.  This  is  manifest  from  an 
example  given  by  Panl  Du  Bois  Beymond  of 
a  continuous  function  which  can  not  be  rep- 
resented by  a  trigonometric  series.  It  re- 
mains to  determine  in  the  future  just  what 
properties  are  necessary  and  sufficient  to 
characterize  those  functions  of  Classes  0 
and  1  which  are  expressible  by  means  of 
trigonometric  series. 

Earlier  in  my  paper  I  pointed  out  that 
the  generality  of  functions  representable 
through  Fourier's  series  was  so  great  that 
the  mathematician  was  led  irresistibly  to 
the  Dirichlet  definition  of  a  function.  If, 
namely,  to  every  value  of  x  in  an  interval 
we  have  a  corresponding  value  of  y,  then 
y  is  called  a  function  of  x,  no  matter  how 
the  correspondence  is  set  up,  whether  by  a 
graph,  a  mathematical  expression,  a  law,  or 
any  other  way.  To-day  the  pendulum  has 
swung  back  to  the  old  question  of  Euler. 
The  study  of  representability  in  terms  of 
trigonometric  series  has  been  succeeded  by 
the  broader  question  of  the  possibility  of 
analytic  expression  in  general.  Now  every 
continuous  function,  as  is  well  known,  can 
be  represented  by  a  uniformly  convergent 
set  of  polynomials.  Starting  then  from  the 
totality  of  polynomials  as  a  basis  of  func- 
tions for  Class  0,  we  arrive  successively  at 
Baire's  and  Lebesgue's  classes  of  func- 
tions corresponding  to  or,  if  you  prefer, 
marked,  by  the  transfinite  numbers  of  the 
first  and  second  classes. 

Do  these  different  classes  of  functions 
comprise  all  which  are ' '  analytically  expres- 
sible*'? Before  answering  the  question  it 
18  necessary  first  to  sharply  define  the 
phrase ' '  analytically  expressible. ' '  This  is 
done  by  Lebesgue.  Then,  after  broaden- 
ing the  content  of  these  classes  in  a  manner 


I  have  not  the  time  to  describe,  he  goes  on 
to  show  that  they  do  in  truth  comprise  all 
such  functions.  The  final  question  then 
confronts  us :  Are  all  possible  functions  in- 
cluded which  are  defined  in  accordance  with 
the  general  definition  of  Dirichlet  t  In 
other  words,  are  there  functions  incapable 
of  being  '* analytically  expressed'*?  Le- 
besgue by  an  example  shows  that  this  is  the 
case.  Our  study  of  the  Fourier  series 
opened  with  the  question :  What  is  an  ar- 
bitrary function?  Here,  at  last,  appar- 
entiy,  we  have  discovered  the  existence  of  a 
function  of  such  a  height  or  depth  of  ar- 
bitrariness as  to  be  mathematically  inex- 
pressible. Having  started  with  the  Fou- 
rier series  on  a  voyage  of  exploration,  shall 
we  conclude  by  saying  that  there  is  for  us 
an  unattainable  polef 

Edward  B.  Van  Vlbck 
Univebsitt  of  Wisconsin 


UNIVBB8ITT   BSGI8TSATI0N    STATISTICS 

Thb  registration  returns  for  November 
1, 1913,  of  thirty  of  the  leading  universities 
of  the  country  will  be  found  tabulated  on 
the  following  page.  Specific  attention 
should  be  called  once  again  to  the  fact  that 
these  universities  are  neiUier  the  thirty  lar- 
gest universities  in  the  country,  nor  neces- 
sarily the  leading  institutions.  The  only 
universities  which  show  a  decrease  in  the 
grand  total  attendance  (including  the  sum- 
mer sessions)  are  Harvard,  Western  Re- 
serve and  Yale,  the  attendance  of  the  two 
institutions  last  named  having  remained 
practically  stationary.  The  largest  gains 
in  terms  of  student  units,  including  the 
summer  attendance,  but  making  due  al^ 
lowance  by  deduction  for  the  summer 
session  students  who  returned  for  instruc- 
tion in  the  fall,  were  registered  by  New 
York  University  (965),  Illinois  (944),  Co- 
lumbia (927),  Wisconsin  (749),  Pennsyl- 
vania (681),  California  (614),  Iowa  (593), 
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Ohio  State  (503),Cliicago(483),and  Mich- 
igan (388) .  Last  year  there  were  only  five 
ioBtitutionfi  that  showed  a  gain  of  over  300 
stadents,  namely,  Columbia,  California, 
New  York  University,  Texas  and  Harvard. 
Omitting  the  summer  session  attendance, 
the  largest  gains  this  year  have  been  made 
by  Illinois  (887),  New  York  University 
(772),  California  (640),  Pennsylvania 
(571),  Iowa  (538),  Wisconsin  (493),  Ohio 
State  (434),  Michigan  (381),  Chicago 
(353),  Syracuse  (305),  Washington  Uni- 
versity (267),  and  Columbia  (255).  It 
will  thus  be  seen  that  this  year  twelve  in- 
stitutions exhibited  an  increase  of  over  200 
students  in  the  fall  attendance,  as  against 
eight  in  1912  and  four  in  1911.  Of  these 
institutions  eight  are  in  the  west  and  four 
in  the  east. 

According  to  the  figures  for  1913,  the 
thirty  institutions,  inclusive  of  the  summer 
session  rank  as  follows:  Columbia  (9,929), 
California  (7,071),  Chicago  (6,834),  Mich- 
igan  (6,008),  Pennsylvania  (5,968),  Wis^ 
eonsin  (5,890),  Harvard  (5,627),  ComeU 
(5,612),  New  York  University  (5,508),  Il- 
linois (5,259),  Ohio  State  (4,111),  Minne- 
BOta  (3,932),  Northwestern  (3,877),  Syra- 
cuse     (3,845),    Yale     (3,263),     Missouri 
(3435),  Texas  (3,106),  Nebraska  (2,850), 
Kansas    (2,610),    Iowa    (2,542),    Tulane 
(2,298),     Indiana      (2,271),     Pittsburgh 
(1,906),     Cincinnati  *  (1,871),     Stanford 
(1,756),  Princeton   (1,599),  Western  Be- 
serve    (1,370),  Johns    Hopkins     (1,311), 
WaAington  University  (1,225),  and  Vir- 
ginia  (885),  whereas  last  year  the  order 
was  Columbia,  California,  Chicago,  Har- 
vard,     Michigan,      Cornell,      Wisconsin, 
Hiimesota,  Pennsylvania,  New  York  Uni- 
versity, Illinois,  Northwestern,  Ohio  State, 
Syracuse,  Yale,  Texas,  Missouri,  Nebraska, 
KaTWjias,  Tulane,  Iowa,  Cincinnati,  Pitts- 
bm^h,  Stanford,  Princeton,  Western  He- 
flerve,  Washington  University,  Johns  Hop- 


kins, Virginia.  If  the  summer-session  en- 
rollment be  omitted,  the  universities  in  the 
table  rank  in  size  as  follows:  Columbia 
(6,403),  Pennsylvania  (5,305),  Michigan 
(5,304),  California  (5,225),  Harvard 
(4,922),  Illinois  (4,835)  and  New  York 
University  (4,835),  Cornell  (4,760),  Wis- 
consin (4,450),  Northwestern  (3,776),  Chi- 
cago (3,719),  Ohio  State  (3,708),  Syracuse 
(3,699),  Minnesota  (3,616),  Yale  (3,263), 
Missouri  (2,547),  Nebraska  (2,482),  Texas 
(2,373),  Kansas  (2,308),  Iowa  (2,294), 
Pittsburgh  (1,906),  Cincinnati  (1,871), 
Stanford  (1,743),  Princeton  (1,599),  Indi- 
ana (1,417),  Western  Reserve  (1,370),  Tu- 
lane (1,244),  Washington  University 
(1,225),  Johns  Hopkins  (1,012)  and  Vir- 
ginia (885),  whereas  last  year  the  order 
was:  Columbia,  Michigan,  Harvard,  Cor- 
nell, California,  Pennsylvania,  New  York 
University,  Wisconsin,  Illinois,  Northwest- 
em,  Minnesota,  Syracuse,  Chicago,  Ohio 
State,  Yale,  Nebraska,  Missouri,  Texas,  Kan- 
sas, Cincinnati,  Pittsbui^h,  Iowa,  Stanford, 
Princeton,  Western  Reserve,  Tulane,  Wash- 
ington University,  Virginia,  and  Johns 
Hopkins. 

Including  the  summer-session  attendance 
the  lai^est  gains  in  the  decade  from  1903 
to  1913  were  made  by  Columbia  (5,372), 
California  (3,594),  New  York  University 
(3,331),  Pennsylvania  (3,324),  Chicago 
(2,688),  Wisconsin  (2,669),  Ohio  Sta1;e 
(2,423),  Cornell  (2,174),  Michigan  (2,082) 
and  Illinois  (2,020). 

So  far  as  the  individual  faculties  of  the 
various  universities  are  concerned.  Har- 
vard with  2,350  men  and  564  women  (Bad- 
diffe  College)  leads  in  the  number  of  col- 
lege undergraduates,  being  followed  by 
California,  with  1,112  men  and  1,626  wo- 
men; Michigan,  with  1,736  men  and  784 
women ;  Stanford,  with  1,243  men  and  500 
women;  Chicago,  with  936  men  and  767 
women;  Kansas,  with  942  men  and  688 
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women ;  Wisconsin,  with  828  men  and  776 
women ;  Minnesota,  with  639  men  and  882 
women;  Texas,  with  811  men  and  709 
women;  Colmnbia,  with  841  men  and  623 
women;  Yale,  with  1,402  men;  Nebraska, 
with  541  men  and  733  women,  and  Prinoe- 
ton,  with  1,267  men. 

In  agriculture,  Cornell  leads  with  1,354 
ttudents,  being  followed  by  Wisconsin  with 
968,  Ohio  State  with  889,  and  Illinois  with 
792.  In  architecture  Illinois  with  351  is 
followed  by  Pennsylvania  with  259,  and 
Oolumina  and  Cornell  with  143  each. 
Washington  University,  with  305  art  stu- 
dents, leads  in  that  field,  being  followed  by 
Syracuse  with  178;  while  New  YoriE  Uni- 
versity continues  to  lead  in  commerce  with 
2,013  students,  being  followed  by  Pennsyl- 
vania with  1,430,  Northwestern  with  567, 
Wisconsin  with  374,  Illinois  with  282,  and 
California  with  280.  The  largest  dental 
school  is  at  Pennsylvania,  where  589  stu- 
dents are  enrolled,  as  compared  with  566 
at  Northwestern,  282  at  Michigan,  a^d  268 
at  Minnesota.  Northwestern  has  the  lar- 
gest divinity  school,  enrolling  233  students, 
as  against  125  at  Chicago,  100  at  Yale  and 
56  at  Harvard ;  these  are  the  only  universi- 
ties in  the  list  that  maintain  schools  of 
theology. 

Syracuse  has  220  students  of  forestry, 
Ohio  State  65,  Minnesota  41,  Nebraska  36, 
and  Yale  32 ;  at  California,  Illinois,  Michi- 
gan and  Missouri,  the  forestry  students 
are  counted  in  with  other  departments. 
Columbia  has  a  long  lead  in  the  number  of 
non-professional  graduate  students,  there 
being  no  less  than  1,496  students  enrolled 
in  its  ftbculties  of  political  science,  phi- 
losophy and  pure  science.  Columbia  is  fol- 
lowed by  Harvard  with  489  students,  Chi- 
cago with  480,  Pennsylvania  with  438,  and 
California  with  408.  Columbia  has  the 
largest  school  of  journalism,  enrolling  106 
atndents  as  compared  with  Wisconsin's  91, 


Indiana's  73,  and  Missouri's  64.  The  lar- 
gest law  school  is  at  New  York  University, 
where  771  students  are  registered  in  this 
subject;  Harvard  follows  with  695  stu- 
dents, Michigan  with  553,  and  Columbia 
with  450.  In  medicine  Illinois  leads  with 
445,  being  followed  by  New  York  Univer- 
sity with  432,  Tulane  with  399,  Johns 
Hopkins  with  368,  Michigan  with  353,  Co- 
lumbia with  341,  and  Harvard  with  306. 
Syracuse  has  the  largest  number  of  music 
students,  namely,  925,  there  being  407  at 
Northwestern  and  130  at  Kansas.  The 
Teachers  College  of  Columbia  University  is 
by  far  the  largest  school  of  education  con- 
nected with  any  of  the  institutions  in  the 
list.  It  has  an  enrollment  this  fall  of  no 
less  than  1670  students,  as  against  699  at 
Pennsylvania,  443  at  Texas,  421  at  Pitts- 
burgh and  420  at  New  York  University. 
Columbia  also  has  by  far  the  largest  school 
of  pharmacy,  enrolling  441  students,  aa 
against  255  at  Illinois,  209  at  Pittsburgh, 
and  135  at  Northwestern.  As  for  the  sci- 
entific schools,  Cornell  continues  to  main- 
tain its  lead  in  this  branch,  enrolling  1,343 
students,  as  against  Michigan's  1,282, 
Yale's  1,133,  Elinois's  1,001,  California's 
828,  Ohio  State's  811,  Wisconsin's  775, 
Columbia's  665,  Pennsylvania's  657,  and 
Minnesota's  638.  In  veterinary  medicine 
Ohio  State  leads  with  163,  being  followed 
by  Pennsylvania  with  125,  and  Cornell 
with  122.  All  of  the  above  figures  for 
individual  faculties  are  exclusive  of  the 
summer-session  attendance.  The  largest 
summer  session  in  1913  was  at  Columbia 
University,  where  4,539  students  were  en- 
rolled, as  against  3,771  at  Chicago,  2,363 
at  California,  2,120  at  Wisconsin,  1,408  at 
Michigan,  1,392  at  Cornell,  1,163  at  Tu- 
lane,  and  1,084  at  Indiana. 

The  largest  number  of  officers  is  found  at 
Columbia,  where  the  staff  of  teaching  and 
administrative  officers  consists  of  907  mem- 
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bers,  as  agaimrt  737  at  Illinois,  731  at  Har- 
vard, 725  at  Cornell,  and  633  at  Wisconsin. 

The  638  students  enrolled  at  the  Univer- 
sity of  California  in  extension  and  similar 
courses  are  distributed  as  follows:  San 
Francisco  Institute  of  Art  201,  Wilmerding 
School  of  Industrial  Arts  155,  University 
Farm  School  187,  and  short  courses  in  agri- 
culture 95. 

The  3,182  students  listed  under  extension 
and  similar  courses  at  the  University  of 
Chicago  are  enrolled  in  correspondence 
study  courses.  The  808  students  mentioned 
under  other  courses  are  enrolled  in  regular 
university  courses  given  primarily  for 
teachers  which  meet  on  Saturday  mornings 
and  late  in  the  afternoons. 

Among  the  84  students  of  medicine  en- 
rolled at  the  University  of  Cincinnati,  23 
are  registered  in  clinics  and  pathological 
work.  The  486  students  mentioned  under 
other  courses  are  enrolled  in  evening  aca- 
demic courses. 

Of  the  3,644  students  enrolled  under  ex- 
tension and  similar  courses  at  Columbia 
University,  1,152  are  students  in  special 
classes  at  Teachers  College  and  2,492  are 
students  in  extension  courses. 

Of  the  1,120  students  r^stered  at  Cor- 
nell  University  under  arts  and  sciences,  950 
are  candidates  for  the  degree  of  A.B.  and 
170  for  the  degree  of  B.Chem.  Of  the  to- 
tal  number  of  4,760  students  enrolled  in  the 
fall,  4,273  are  men  and  487  women.  The 
students  mentioned  under  extension  and 
similar  courses  were  enrolled  in  the  short 
winter  course  in  agriculture  for  1912-13. 

The  113  students  mentioned  under  com- 
merce at  Harvard  University  are  enrolled 
in  the  graduate  school  of  business  admin- 
istration. Of  the  61  students  in  architec- 
ture, 23  are  enrolled  in  landscape  architec- 
ture, while  the  76  students  mentioned  un- 
der scientific  schools  are  enrolled  in  the 
graduate  school  of  applied  science.    Only 


one  department,  forestry,  which  is  a  part 
of  the  graduate  school  of  applied  science, 
shows  a  marked  decrease,  the  enrollment 
having  dropped  from  18  to  9.  This  may 
possibly  be  accounted  for  by  the  fact  that 
this  year  for  the  first  time  students  were 
expected  to  register  in  July,  instead  of  in 
September,  and  this  may  not  have  been 
sufficiently  widely  known.  Also,  the  course 
has  been  changed  somewhat,  including  gen- 
eral work  in  the  first  year  and  special 
work  in  the  second  year.  In  landscape 
architecture,  which  is  also  in  the  graduate 
school  of  applied  science,  there  has  been  a 
marked  increase,  23  students  bdng  enroll- 
ed this  year,  as  opposed  to  15  in  1912,  and 
7  in  1911. 

Of  the  350  students  given  under  oth^ 
courses  at  the  University  of  Illinois,  310  are 
enrolled  in  household  science  and  40  in  li- 
brary economy.  In  Chicago,  the  depart- 
ments of  medicine  and  dentistry  have  been 
reopened  with  higher  entrance  require- 
ments—hence the  material  loss  in  the  regis- 
tration in  these  schools  as  compared  with 
the  registration  of  two  years  ago. 

The  students  mentioned  under  scientific 
schools  at  Indiana  University  are  pursuing 
courses  in  chemistry,  provision  for  tech- 
nical work  being  made  at  Purdue  Univer- 
sity. 

The  86  students  given  under  other 
courses  at  the  State  University  of  Iowa  are 
enrolled  in  courses  for  nurses. 

At  Johns  Hopkins,  169  men  and  39 
women  are  enrolled  in  the  graduate  school, 
and  15  are  taking  graduate  work  in  engin- 
eering. Of  the  368  students  given  under 
medicine,  8  are  physicians  attending  ape- 
cial  courses. 

Of  the  353  students  given  under  medi- 
cine at  the  University  of  Michigan,  75  are 
enrolled  in  the  homeopa4;hic  medical  col- 
lege. 

At  the  University  of  Minnesota,  agricul- 
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ture,  inclusiye  of  the  home  economic  divi- 
sion, shows  a  steady  growth.  The  appar- 
ent increase  in  the  graduate  school  is 
explained  by  regulations  concerning  regis- 
tration rather  than  by  an  influx  of  ad- 
vanced students.  However,  impetus  has 
been  given  to  this  department  by  the  ap- 
pointment of  Professor  Quy  S.  Ford,  for- 
merly of  the  University  of  Illinois,  as  dean. 
The  law  school  is  feeling  the  full  effect  of 
the  requirement  of  two  years  of  academic 
work  for  admission  to  regular  courses,  also 
the  effect  of  discontinuing  night  classes. 
Ifany  of  the  subjects  heretofore  offered  by 
the  law  school  in  evening  courses  have  been 
transferred  to  the  extension  department 
Heretofore  little  emphasis  has  been  given 
to  music.  This  year  marks  the  beginning 
of  a  regular  four  years'  course  in  arts  and 
music  leading  to  the  degree  of  bachelor  of 
arts  in  music,  consequently  these  students 
are  listed  separately  this  year  for  the  first 
time.  The  requirements  for  admission  are 
the  same  as  for  the  college  of  science,  liter- 
ature and  the  arts.  The  college  of  engin- 
eering has  secured  F.  E.  Mann,  of  the  Uni- 
versity of  Illinois,  to  take  chaise  of  the 
department  of  architecture,  and  the  courses 
in  architecture  and  architectural  engineer- 
ing have  now  been  permanently  estab- 
lished. The  requirements  for  admission 
are  the  same  as  the  engineering  courses  and 
the  B.S.  and  appropriate  professional  de- 
grees are  granted  at  the  dose  of  four  and 
five  years,  respectively.  The  reorganiza- 
tion of  the  extension  division  and  the  ad- 
vent of  Professor  B.  R.  Price,  formerly  of 
Kansas  University,  as  director  of  this  de- 
partment, explain  the  increased  enrollment 
in  tUs  division. 

The  decrease  in  enrollment  in  the  school 
of  law  at  the  University  of  Missouri  is  due 
to  the  fact  that  during  this  session  all  of 
the  three  classes  in  that  school  are  based 
npon  an   admission   requirement  of   two 


years  of  college  work,  while  the  third-year 
class  of  last  year  was  admitted  under  the 
former  requirement  of  four  years  of  high 
school  work.  There  is  a  decrease  in  the 
school  of  engineering  due  to  a  similar 
reason,  but  as  there  has  been  an  increase  in 
the  school  of  mines,  the  total  enrollment  in 
technical  schools  shows  a  slight  increase. 
It  has  been  anticipated  that  a  similar  de- 
crease would  be  manifested  in  the  school  of 
journalism.  Notwithstanding  the  fact, 
however,  that  there  is  during  the  present 
session  only  one  of  the  classes  which  en- 
tered under  the  former  requirements  as 
compared  with  two  such  classes  during  the 
session  of  1912-13,  the  total  enrollment  in 
the  school  shows  an  increase. 

At  the  University  of  Nebraska,  there  is 
but  little  change  in  registration  this  year 
as  against  1912,  the  most  apparent  increase 
being  in  the  school  of  agriculture,  at  the 
expense  of  the  professional  schools. 

Every  school  in  New  York  University 
with  the  exception  of  the  veterinary  col- 
lege shows  a  marked  increase.  The  in- 
crease in  the  college  of  arts  and  pure  sci- 
ence is  due  largely  to  the  transfer  of  the 
medical  preparatory  class  from  the  collegi- 
ate division  to  the  freshman  class  of  the 
college. 

Of  the  296  students  enrolled  in  other 
courses  at  Northwestern  University,  172  are 
registered  in  the  school  of  oratory  and  124 
are  taking  courses  for  nurses.  There  have 
been  noteworthy  increases  in  attendance  in 
several  of  the  schools  of  the  university,  es- 
pecially in  the  college  of  engineering,  the 
dental  school,  and  the  school  of  commerce. 
There  is  an  increase  in  the  college  of  liberal 
arts  in  spite  of  the  increased  tuition  fees. 
The  same  increase  in  fees  was  put  into  ef- 
fect in  the  college  of  engineering,  but, 
nevertheless,  the  enrollment  is  the  most  en- 
couraging in  the  history  of  the  college,  it 
being  due  to  a  consistent  and  dignified  sys- 
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tern  of  pnblicity.  In  the  dental  achool,  the 
nniversity  is  inereasingly  strict  in  admin- 
istering entrance  requirements,  and  yet 
the  enrollment  has  increased  at  a  phenome- 
nal rate.  The  increase  in  the  school  of 
commerce  is  an  evidence  of  the  need  of 
such  work  in  a  large  city ;  these  courses  are 
given  in  the  evening,  and  the  registration 
is  in  great  part  made  up  of  men  who  are 
in  business  during  the  day.  In  the  statis- 
tics of  November  1, 1912,  the  report  showed 
868  students  enrolled  in  the  law  school ;  the 
figure  should  be  268. 

The  280  students  given  by  Ohio  State 
University  under  other  courses  are  enrolled 
in  home  economics.  The  227  students  in 
extension  and  similar  courses  represent 
the  enrollment  of  1912-13.  The  fall  en- 
rollment shows  substantial  increases  in  all 
colleges  except  the  college  of  law,  which 
is  13  short  of  the  enrollment  November  1, 
1912.  The  largest  gains  in  the  colleges 
have  been  as  follows:  agriculture  188,  en- 
gineering 109,  arts  94,  and  education  87. 
The  increase  in  the  fall  enrollment  is  434. 
These  increases  are  probably  due  to  a  re- 
vival of  interest  among  the  alumni  of  the 
university.  Two  years  ago,  under  the  able 
leadership  of  Mr.  Ralph  D.  Mershon,  of 
New  York,  the  alumni  and  former  students 
of  the  university  were  reorganized  into  a 
Uve  association.  Local  organizations  have 
been  formed  in  all  parts  of  the  state  and  in 
all  prominent  cities  of  the  country.  A  per- 
manent secretary,  who  gives  all  of  his  time 
to  alumni  interests,  has  been  employed. 
The  annual  observance  of  ''Ohio  State 
Day"  by  alumni  and  former  students 
throughout  the  state  and  country  has  done 
much  to  bring  the  university  into  promi- 
nence in  local  communities,  A  new  de- 
partment of  competitive  and  recreative 
athletics  was  created  by  the  board  of  trus- 
tees last  June.  The  director  of  athletics 
and  the  men  associated  with  him  have  been 


given  faculty  rank.  A  limited  amount  of 
credit  will  be  given  for  work  in  courses  in 
the  teaching  of  athletics.  A  new  course  in 
applied  entomology,  leading  to  the  degree  of 
bachelor  of  science  in  entomology,  has  been 
added  to  the  curriculum.  Two  new  combi- 
nation coursea  have  also  been  arranged, 
arts — agriculture  and  arts — home  econo- 
mics, making  it  possible  for  a  student  to  re- 
ceive two  degrees  in  five  years.  The  last 
General  Assembly  of  Ohio  authorized  the 
establishment  of  an  engineering  experiment 
station  at  the  university  and  the  organiza' 
tion  of  a  college  of  medicine.  No  definite 
action  has  been  taken  by  the  board  of  trus* 
tees.  The  (General  Assembly  also  author- 
ized and  directed  the  university  to  estab- 
lish and  organize  a  university  extension 
division,  for  the  purpose  of  carrying  on 
educational  extension  and  correspondence 
instruction  throughout  the  state. 

At  the  University  of  Pennsylvania,  the 
379  students  listed  under  extension  and 
similar  courses  are  enrolled  in  courses  at 
Wilkes  Barre  (185)  and  Scranton  (194). 
The  9  students  listed  under  other  courses 
are  enrolled  in  hygiene.  The  699  students 
listed  under  pedagogy  are  enrolled  in  col- 
lege courses  for  teachers.  Nearly  all  de- 
partments share  in  the  gains  in  enrollment, 
the  most  noticeable  increase  being  in  the 
Wharton  school  of  finance  and  commerce, 
and  in  the  evening  school  of  accounts  and 
finance.  The  school  of  architecture  con- 
tinues its  advance  in  registration,  the  total 
this  year  being  259,  or  an  increase  of  43. 
The  graduate  school,  with  a  total  enroll- 
ment of  438,  is  67  ahead  of  the  preceding 
year.  The  law  school,  with  a  total  enroll- 
ment of  381,  is  just  2  short  of  the  figures 
of  last  year.  The  medical  school  is  still 
feeling  the  effects  of  the  raise  in  entrance 
requirements  put  into  effect  within  the  past 
few  years.  The  enrollment  of  283  shows 
a  loss  of  37.    The  dental  school,  with  589 
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stadents,  has  an  inereaae  of  80.  Oiher  de- 
partments show  slight  gains  or  losses  which 
are  negligible. 

At  the  University  of  Pittsburgh,  the  157 
students  listed  under  other  courses  are  male 
candidates  for  degrees  in  economics.  Of 
the  411  students  given  under  extension  and 
similar  courses,  127  are  taking  teachers' 
courses  without  credit  and  284  are  enrolled 
in  the  evening  sohooL 

The  students  at  Leland  Stanford  Univer- 
aty  listed  under  law  and  medicine  and  the 
graduate  school  are  all  included  also  under 
the  college. 

At  Syracuse  TTniversity,  of  the  233  stu- 
dents listed  under  separate  courses,  50  are 
taking  work  in  library  economy;  275  stu- 
dents from  the  college  of  liberal  arts  are 
also  taking  work  in  education. 

At  Tulane  University,  7  are  enrolled  in 
tropieal  medicine  and  hygiene  and  22  are 
taking  post-graduate  medical  work.  The 
students  mentioned  under  scientific  schools 
are  enrolled  for  engineering  and  sugar 
chemistry.  The  increase  in  numbers  of  the 
college  of  technology  is  due  to  changes 
made  in  the  college,  amounting  practically 
to  reorganization. 

The  48  students  listed  under  other  courses 
at  Washington  University  are  in  the  school 
of  social  economy.  The  319  students  listed 
under  extension  and  similar  courses  are 
taking  Saturday  courses  for  teachers  and 
others  in  the  college. 

The  45  students  listed  under  other  courses 
at  Western  Reserve  University  are  taking 
work  in  library  economy.  In  Adelbert 
Coll^fe,  the  college  for  women,  the  gradu- 
ate school,  the  school  of  law  and  the  library 
school,  the  annual  tuition  fee  has  been  ad- 
vanced from  $100  to  $125,  and  in  the  school 
of  medicine  from  $125  to  $150,  these 
ehariges  going  into  effect  this  year.  The 
loss  in  enrollment  in  the  school  of  law  is 


due  to  the  graduation  of  the  last  class  re- 
ceived upon  the  non-graduate  basis,  all 
classes  now  being  upon  the  college  gradu- 
ate basis.  The  change  from  the  non-grad- 
uate to  the  graduate  basis  is  seen  to  have 
taken  effect  with  but  a  small  loss  in  num« 
bers.  The  loss  in  enrollment  in  the  school  of 
medicine  is  more  apparent  than  real,  the  dif- 
ference being  caused  largely  by  the  recent 
yearly  graduation  of  two  classes, — Ohio 
Wesleyan  University  and  Western  Reserve 
University, — ^and  the  reception  of  one  class 
on  the  Western  Reserve  University  college 
graduate  basis  only. 

Of  the  45  students  listed  under  other 
courses  at  the  University  of  Wisconsin,  43 
are  enrolled  in  library  economy  and  2  are 
taking  work  in  public  health.  The  40  stu- 
dents in  pharmacy  include  24  students  in  a 
two-year  pharmacy  course,  for  which  four 
years  of  high  school  preparation  is  not  re- 
quired. A  forest  rangers'  course  consisting 
of  12  students  began  work  at  the  university 
January  7,  1913.  These  students  did  not 
complete  their  field  work  until  November  30. 

The  most  considerable  increase  in  enroll- 
ment at  Yale  University  is  in  the  college. 
The  entering  classes  in  the  law  and  medical 
schools  also  show  noticeable  increases  and 
indicate  that  the  requirement  of  a  college 
degree  for  admission  to  the  law  school  and 
of  two  years  of  college  work  for  admission 
to  the  medical  school,  adopted  two  years 
ago,  is  being  appreciated  by  the  best  grade 
of  students.  The  only  noticeable  falling  off 
is  in  the  graduate  school.  This  is  due  ex- 
clusively to  the  new  requirement  of  two 
years'  work  for  the  master  of  arts  degree 
instead  of  one  year,  as  in  force  at  Yale 
prior  to  1912  and  still  the  custom  at  almost 
all  the  American  universities. 


Rudolf  Tombo,  Jr. 
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THB    MASSACHUSETTS    INSTITUTE    OF 

TECHNOLOGY  AND   HASVABD 

UNIVERSITY^ 

In  this  agreement,  ''the  institute"  means 
the  Massachusetts  Institute  of  Technology, 
and  ''  the  university  "  means  Harvard  Univer- 
sity. It  is  understood  that  any  action  of  the 
president  and  fellows  of  Harvard  College  shall 
require  the  consent  of  the  board  of  overseers 
wherever  such  consent  is  necessary  under  the 
laws  governing  the  university. 

I.  The  university  and  the  institute  shall  be 
unaffected  in  name,  organization,  title  to  and 
rights  over  property,  or  in  any  other  way  not 
specifically  mentioned  in  this  agreement. 

n.  The  university  and  the  institute  shall 
cooperate  in  the  conduct  of  courses  leading  to 
degrees  in  mechanical,  electrical,  civil  and 
sanitary  engineering,  mining  and  metallurgy, 
and  in  the  promotion  of  research  in  those 
branches  of  applied  science.  The  courses  and 
research  shall  be  conducted  in  accordance  with 
the  provisions  of  this  agreement  and  on  the 
site  in  Cambridge  recently  acquired  by  the 
institute  bordering  on  Massachusetts  Avenue 
and  the  Charles  River  Embankment  or  on  any 
other  site  that  may  be  agreed  upon  should 
future  conditions  render  an  extension  or 
change  of  site  desirable. 

m.  Subject  to  the  reservations  hereinafter 
set  forth  the  university  shall  devote  to  the 
purposes  referred  to  in  Section  II.  the  net  in- 
come of  all  funds  that  are  credited  on  its 
books  to  the  Lawrence  Scientific  School;  also 
the  use  of  all  machinery,  instruments,  and 
equipment  that  are  suited  to  these  purposes 
and  that  the  university  does  not  in  its  opinion 
need  more  urgently  for  other  purposes;  also 
not  less  than  three  fifths  of  the  net  income  of 
the  Gordon  McKay  Endowment;  also  the  in- 
come of  all  property  that  it  may  acquire  here- 
after for  the  promotion  of  education  or  re- 
search in  the  branches  of  applied  science  re- 
ferred to  in  Section  II. ;  also  such  further  sums 
as  it  may  from  time  to  time  feel  able  to  con- 
tribute. 

IV.  Subject  to  the  reservations  hereinafter 

1  Agreement  ratified  by  the  corporatioiis  of  both 
InstitationB  on  January  6. 


set  forth,  the  institute  shall  devote  to  the  pur- 
poses referred  to  in  Section  11.  all  funds,  or 
the  income  of  all  funds,  that  it  now  holds  or 
hereafter  acquires  for  the  promotion  of  educa- 
tion or  research  in  the  branches  of  applied 
science  mentioned  in  that  section,  and  in  ad- 
dition to  this  as  much  of  the  funds,  or  inoome 
of  funds,  that  it  holds  for  general  purposes  as 
is  not  in  its  opinion  more  urgently  required 
for  other  purposes. 

Y.  Students'  fees  for  courses  in  the  branches 
of  applied  science  mentioned  in  Section  II., 
shall  be  devoted  to  the  purposes  referred  to  in 
that  section.    These  fees  shaU  for  the  first  ten 
years  be  deemed  to  be  contributed  by  the  two 
institutions  in  the  proportion  of  the  numbers 
of  the  students  following  these  courses  in  the 
institute   and   in   the   university's   graduate 
schools  of  applied  science,  respectively,  dur- 
ing the  year  1913-14.    At  the  end  of  ten  years 
a  different  arrangement  shall  be  made,  if,  in 
the  opinion  of  the  two  corporations,  it  appears 
to  be  more  equitable.     The  fees  of  students 
pursuing  courses  in  the  subjects  referred  to 
in  Section  II.   in  the  university's  graduate 
schools  of  applied  science  at  the  time  when  this 
agreement  is  adopted  shall  be  unaffected  by 
any  change  brought  about  by  this  agreement. 
For  all  other  students  the  amount  of  the  fees 
for  complete  courses  leading  to  those  degrees 
of  the  institute  and  of  the  university  that  are 
granted  through  the  operation  of  this  agree- 
ment shall  be  $250  per  annum  until  changed 
by  agreement  between  the  two  corporations. 
The  amount  of  fees  for  partial  courses  and  for 
research  shall  be  determined  as  may  be  agreed 
upon  from  time  to  time. 

VI.  The  funds  available  for  education  and 
research  in  the  branches  of  applied  science 
referred  to  in  Section  II.  shall  be  expended 
through  the  bursary  of  the  institute  in  the 
payment    of    salaries,    the    maintenanoe     of 
scholarships,  the  care  of  grounds,  and  the  erec- 
tion and  maintenance  of  buildings  and  equip- 
ment or  otherwise  as  may  be  agreed  upon 
from  time  to  time,  it  being  expressly  provided 
that  all  proposed  appropriations  shall  be  ap- 
proved by  the  corporation  that  supplies   the 
funds,  and  that  buildings  shall  be  erected  only 
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from  the  share  of  the  funds  supplied  by  the 
institute. 

Vil.  All  members  of  the  instructing  staff 
in  the  departments  of  mechanical,  electrical, 
civil  and  sanitary  engineering,  mining  and 
metallurgy,  who  give  instruction  in  courses 
leading  to  the  degrees  both  of  the  university 
and  of  the  institute,  shall  be  api>ointed  and 
lemoved  by  the  corporation  that  pays  their 
salaries  after  consultation  with  the  other  cor- 
poration. 

VUL  All  students  registered  at  the  insti- 
tute in  the  various  nundbered  professional 
courses  covered  by  Section  U.  that  lead  to 
degrees  of  the  university  shall  be  deemed  to 
be  prospective  candidates  for  such  degrees 
unless  they  signify  a  contrary  intention,  and 
shall  be  entitled  to  the  same  rights  and  privi- 
leges as  students  in  the  professional  schools 
of  the  university. 

IX.  The  president  or  acting  president  of 
the  institute  shall  be  the  executive  head  for 
all  the  work  carried  on  under  this  agreement. 
As  an  evidence  of  his  responsibility  in  direct- 
ing it  he  shall  make  an  annual  report  to  both 
corporations.  When  any  future  president  or 
acting  president  is  to  be  selected,  the  presi- 
dent or  acting  president  of  the  university  shall 
be  invited  to  sit  with  the  committee  that 
reoommends  the  appointment  of  a  president 
or  acting  president  to  the  corporation  of  the 
institute. 

X.  As  soon  as  this  agreement  goes  into 
e£Feet,  the  faculty  of  the  institute  shall  be 
enlarged  by  the  addition  thereto  of  the  pro- 
fessors, associate  professors  and  assistant  pro- 
fessors of  mechanical,  electrical,  civil  and 
sanitary  engineering,  mining  and  metallurgy, 
in  the  university's  schools  of  applied  science. 
These  persons  shall  acquire  the  titles  and 
privileges  of  the  same  rank  in  the  institute 
while  retaining  their  titles  and  privileges  in 
Harvard  University,  and  the  terms  and  con- 
ditions of  their  employment  and  their  salaries 
shall  be  unafFected  by  the  change.  The  pro- 
fessors, associate  professors  and  assistant  pro- 
fessors of  the  institute  in  the  departments  of 
znechanical,  electrical,  civil  and  sanitary  engi- 
neering, mining  and  metallurgy,  shall  acquire 


the  titles  and  privileges  of  the  same  rank  in 
Harvard  University  while  retaining  their 
titles  and  privileges  in  the  institute,  and  the 
terms  and  conditions  of  their  employment  and 
their  salaries  shall  be  unafFected  by  the  change. 
All  professors,  associate  professors  and  assist- 
ant professors  api>ointed  under  the  operation 
of  Section  Vil.  shall  have  the  titles  and  privi- 
leges of  professors  of  the  university  and  of  the 
institute,  including  the  right  to  benefit  from 
the  pension  system  of  both  institutions. 

Additions  to  the  faculty  of  the  institute 
shall  be  made  by  the  appointment  of  profes- 
sors, associate  professors  or  assistant  profes- 
sors, under  the  operation  of  Section  Yll.,  or 
by  the  corporation  of  the  institute  for  other 
purposes.  The  faculty  constituted  as  indi- 
cated above  shall,  subject  to  such  directions  as 
may  be  given  by  the  corporation  of  the  insti- 
tute, prescribe  the  courses  and  conditions  of 
entrance  thereto  leading  to  all  degrees  granted 
by  the  institute.  The  same  faculty  shall,  sub- 
ject to  such  directions  as  may  be  given  by  the 
corporation  of  the  university,  prescribe  the 
courses  and  conditions  of  entrance  thereto 
leading  to  all  degrees  granted  by  the  university 
under  the  oi>eration  of  this  agreement. 

XI.  Degrees  shall  be  conferred  by  the  in- 
stitute and  by  the  university  acting  s^arately 
on  the  recommendation  of  the  faculty  referred 
to  in  Section  X 

Xn.  It  is  expressly  provided  that,  as  re- 
gards the  funds  and  property  of  the  university 
and  of  the  institute  respectively  referred  to 
in  Sections  HE.  and  IV.,  this  agreement  shall 
be  subject  to  any  special  terms  and  require- 
ments upon  which  such  funds  and  property 
may  be  held;  and  any  property  or  funds  that 
may  be  held  at  any  time  by  either  corporation 
under  such  terms  and  restrictions  as  would  pre- 
vent their  use  precisely  as  is  indicated  in  this 
agreement,  shall,  nevertheless,  be  used  by  the 
two  corporations  resi>ectively  for  the  support^ 
benefit  or  encouragement  of  a  cooperative 
effort  in  the  field  of  education  and  research  in 
engineering  and  mining  in  such  manner  as 
may  be  permissible  or  in  accordance  with  the 
trusts  upon  which  they  may  be  held. 

XHL  Whereas,  doubts  might  arise  as  to 
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the  legtl  effeet  of  an  omiMion  from  this  agree- 
BMbt  of  any  provision  for  its  termination^  it 
is  hereby  provided  that  the  agreement  may  be 
terminated  either  by  the  nniversity  or  by  the 
institate,  but  that  no  termination  shall  be 
made  except  upon  notice  from  one  party  to  the 
other  of  at  least  five  years  nnless  a  shorter 
time  be  mntnally  agreed  upon. 

XrV.  This  agreement  shall  take  effect  when 
finally  adopted  and  approved  by  the  corpora- 
tion and  board  of  overseers  of  the  university 
and  the  corporation  of  the  institute;  and  the 
cooperation  referred  to  in  Section  11.  shall  be- 
gin when  the  institute  is  ready  to  open  courses 
in  engineering  and  mining  on  the  site  in  Oam- 
bridge  mentioned  in  that  section. 

« 

STATBMElfT  BT  PRESIDENT  LOWELL 

Friends  of  Harvard  University  and  the 
Vassacfausetts  Institute  of  Technology — and 
they  have  many  friends  in  common — ^have  long 
deplored  the  rivalry  of  two  schools  of  engineer- 
ing competing  on  opposite  sides  of  a  river. 
The  disadvantages  have  been  made  even  more 
evident  by  the  decision  of  the  institute  to  cross 
the  Charles;  but  the  difficulty  of  making  an 
arrangement  satisfactory  to  both  parties  has 
hitherto  been  very  great,  and  in  fact  the  obsta- 
cles to  a  combination  between  rival  institu- 
tions supported  by  and  serving  the  same  com- 
munity have  been  one  of  the  grave  defects  of 
higher  education  in  America.  This  difficulty 
seems  at  last  to  have  been  overcome  here  by  a 
plan  for  cooperation  in  the  conduct  of  one 
school  of  engineering  and  mining.  The  plan 
is  favorable  to  both  institutions.  Both  gain 
thereby.  Which  gains  the  most  can  probably 
not  be  determined,  and  certainly  has  not  been 
computed,  for  the  leading  motive  with  the 
authors  of  the  agreement  has  lain  in  another 
plane.  Both  institutions  exist  for  the  promo- 
tion of  instruction  and  research.  Each  is  a 
means  to  an  end  larger  than  itself,  the  welfare 
of  the  community  as  a  whole;  and  that  both 
acting  in  concert  can  further  this  end  better 
than  either  working  alone  can  not  be  doubted. 
By  the  combination  of  resources  and  momen- 
tum  a  school  ought  to  be  maintained  un- 


equalled on  this  continent  and  perhaps  in  the 
old  world.  A.  Lawbekoe  Lowell 

STATEXBMT  Wr  PRESmSNT  114OLA0BIN 

The  advantages  of  eooperation  between  the 
institute  and  Harvard  have  long  been  the  sub- 
ject of  discussion.  With  reference  to  the  pres- 
ent plan  of  eooperation,  I  beg  to  make  the  fol- 
lowing statements: 

1.  The  Honorable  Richard  Olney,  in  a  care- 
fully considered  legal  opinion,  says  '*  Coopera- 
tion between  educational  institutions  for  a 
legitimate  purpose  common  to  both  is  certainly 
not  illegal  and  in  this  case  wholly  desirable. 
The  ^agreement'  seems  to  me  to  spell  co- 
operation and  nothing  more,  involves  no  mer- 
ger of  corporations  or  their  property  interests, 
and  can  be  carried  into  effect  without  violation 
of  charters  or  of  the  trusts  upon  which  funds 
are  held." 

2.  Its  adoption  by  the  corporation  is  unani- 
mously recommended  by  the  executive  com- 
mittee. 

8.  It  is  approved  by  each  of  the  last  five 
presidents  of  the  Alumni  Association,  and  by 
the  president-elect  The  president  of  the 
Alumni  Association,  Mr.  Frederic  H.  Fay, 
writes:  '^I  heartily  commend  this  effort  on 
your  part,  and  I  believe  that  when  it  is  found 
that  an  agreement,  such  as  you  have  proposed, 
can  be  carried  out  to  the  satisfaction  of  the 
authorities  of  both  institutions,  you  will  find 
that  you  have  the  great  body  of  Tech  Alumni 
behind  you,  and  that  you  will  have  added  to 
the  prestige,  and  usefulness  and  strength  of 
the  institute." 

4.  It  is  approved  by  all  the  heads  of  the 
institute's  departments  that  are  directly  affect* 
ed  and  by  aU  the  other  senior  members  of  the 
faculty  who  have  been  consulted  with  refer- 
ence to  it. 

5.  It  leaves  the  institute  so  entirely  inde- 
pendent that  it  can  appoint  any  officer  or  in- 
structor that  it  pleases,  it  can  appropriate  itB 
funds  as  it  pleases,  and  it  can  make  any  rega- 
lations  that  it  pleases  with  reference  to  the 
courses  leading  to  its  degree. 

I  believe  that  the  adoption  of  this  agreement 
is  a  forward  step  of  very  great  import  to  flie 
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fatore  of  edueation  in  thk  ooontiy.  Ibci- 
dentaUy,  it  would  be  of  great  adraiitagie  to 
each  of  the  cooperating  inatitationa^  but  it 
would  be  especially  aignificant  in  the  emphaaia 
that  it  would  give  to  the  fact,  ao  often  over- 
looked, that  educational  inatitutions  do  not 
exist  for  themaelvea  and  that  their  aole  dutj 
is  to  make  the  beet  proviaion  that  can  poeai* 
bly  be  made  for  thoee  who  are  riaing  to  man- 
hood  and  for  their  eucceeaors.  Under  the 
scheme  of  cooperation  here  proposed,  it  would 
be  poeaible  to  maintain  a  much  stronger  achool 
of  applied  scienoe  than  either  institution  alone 
could  furnish,  and  it  would  be  p<^ible  to  keep 
that  achool  practically  unrivalled  in 
and  indeed,  in  the  world. 


SCIENTIFIC  NOTES  AND   NEWS 

Di.  Bbnjamin  Osgood  Pbiros,  aince  1888 
Hollia  profeasor  of  mathematica  and  natural 
philoeophy  in  Harvard  University,  died  from 
diseaae  of  the  heart  at  hia  home  in  Oambridge 
on  January  14. 

Db.  Herman  M.  Bigos  has  been  appointed 
hj  Governor  Olynn  to  be  commissioner  of 
health  for  the  state  of  New  York. 

Dr.  Ernest  Butherford,  Langworthy  pro- 
feasor  of  physics  in  the  University  of  Man- 
chester., has  been  made  a  knight. 

In  the  Academy  of  Scienoea  of  St  Petera- 
burg.  Sir  William  Bamsay  has  been  advanced 
from  a  corresponding  to  an  honorary  member. 

At  the  annual  meeting  of  the  Pederation  of 
American  Societies  for  Experimental  Biology, 
an  organization  which  includes  the  Physiologi- 
cal Society,  the  Society  of  Biological  Ohem- 
iatry  and  the  Society  for  Pharmacological  and 
Sxperimental  Therapeutics,  held  in  Philadel- 
phia, the  following  officers  were  elected:  Pregi" 
deni.  Dr.  Graham  Luak,  New  York  City;  Viee- 
president.  Dr.  Oarl  Alsberg,  Washington,  I). 
C;  Secretary,  Dr.  P.  A.  Shaffer,  St  Louis; 
Treagurer,  Dr.  D.  D.  Van  Slyke,  New  York 
Ciijp  and  councilors.  Professor  J.  J*.  Abel, 
Baltimore,  and  Professor  A^  B.  ICaeallum, 
New  York,  and  Dr.  T.  B.  Osborne,  Naw 
HaTen,  Conn. 


PaoFBaactt  W.  R  Cannon,  of  Harvard 

versity,  was  elected  president  of  the  Amerinan 
Physiological  Society  at  the  meeting  in  Phila- 
delphia. 

At  the  thirtieth  aession  of  the  American 
Association  of  Anatomiata  held  in  Philadid- 
phia  at  the  University  of  Pennsylvania  the 
following  officera  were  elected:  President,  Pro- 
fessor G.  Carl  Huber,  University  of  Michigan; 
Vice-^eeident,  Professor  Frederic  T.  Lewis, 
Harvard  Medical  School;  Beeretary-treasur&r, 
Professor  Charlea  B.  Stockard,  Cornell  Medi- 
cal College. 

At  the  meeting  of  the  American  Phyto- 
pathological  I  Society  recently  held  at  Atlanta 
the  following  officers  were  elected:  Preeid&ni, 
Dr.  Haven*  Metcalf,  Washington,  D.  C;  Vice- 
president.  Dr.  Frank  D.  Kern,  State  College, 
Pa.;  Oouneellar,  Professor  H.  B.  Fulton,  West 
Baleigh,  N.  C. 

A  DINNER  in  honor  of  Dr.  Livingston  Far- 
rand,  professor  of  anthropology  in  Columbia 
University,  who  has  accepted  the  presidency  of 
the  University  of  Colorado,  was  held  by  his 
colleagues  at  the  Faculty  Club,  Columbia  Uni- 
versity, on  January  18. 

The  following  new  appointments  of  mem- 
bers of  the  gardening  staff  at  Kew  are 
quoted  in  Nature  from  the  Kew  Bulletin: 
Mr.  G.  S.  Crouch,  to  be  assistant  director  o£ 
horticulture  in  the  Egyptian  department  of 
agriculture;  Mr.  T.  H.  Parsons,  to  be  curator 
of  the  Boyal  Botanic  Gardens,  Peradeniya, 
Ceylon,  in  succession  to  Mr.  H.  F.  Macmillan, 
who  has  been  apix>inted  superintendent  of 
horticulture  in  the  department  of  agriculture* 
Ceylon;  Mr.  C.  E.  F.  Allen,  to  be  curator  ci 
the  Botanic  Garden,  Port  Darwin,  Northern 
Territory,  South  Australia,  in  auocesaion  to 
Mr.  N.  Holtze,  deceased. 

Mas.  Agnes  Chase,  aasistant  in  systematic 
agrostology,  U.  S.  Department  of  Agriculture^ 
has  returned  from  Porto  Bico  where  she  haa 
been  collecting  and  studying  grasses  for  about 
two  months.  Of  the  123  species  of  grasses 
known  from  the  island  she  obtained  all  but 
three,  and  about  40  additional  species.  Arthro- 
atylidium   earmewtoeutn   Pilger,    a   dimbing 
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bamboo,  known  only  in  the  sterile  condition, 
was  obtained  in  flower. 

An  alumni  chapter  of  the  Sigma  Xi  has 
been  planned  in  Washington,  D.  C,  which  will 
be  known  as  the  "  D.  C."  Chapter.  An  organ- 
izing committee  consisting  of  Marcus  Benja- 
min (Columbia),  Chairman;  M.  W.  Lyon 
(Brown),  Secretary;  Paul  Bartsch  (Iowa), 
B.  W.  Everman  (Indiana),  Edmond  Heller 
(Stanford),  L.  O.  Howard  (Cornell),  F.  J. 
Katz  (Chicago),  W.  R.  Maxon  (Syracuse), 
T.  S.  Palmer  (California),  J.  E.  Pogue  (Yale) 
and  B.  H.  Ransom  (Nebraska)  are  about  to 
apply  for  a  charter.  As  there  are  over  200 
members  in  Washington  it  is  expected  that  a 
large  and  flourishing  chapter  will  be  formed. 

The  Norman  W.  Harris  Lectures  for  1913- 
1914  will  be  delivered  by  Dr.  Edwin  Grant 
Oonklin,  professor  of  zoology  at  Princeton 
University,  on  the  subject,  "  Heredity  and  En- 
vironment in  the  Development  of  Men,"  Feb- 
ruary 9  to  14  inclusive,  Northwestern  Univer- 
sity, Evanston. 

At  the  annual  meeting  of  the  Washington 
Academy  of  Sciences  held  at  the  Cosmos  Club 
on  January  15,  the  retiring  president.  Dr.  O. 
H.  Tittmann,  delivered  an  address  on  ''Our 
Northern  Boundaries." 

Professor  Edward  Easner,  of  Columbia 
University,  on  January  17  gave  a  lecture  at 
Princeton  University  on  ''  Elements  of  Infinite 
Order  and  the  Geometry  of  Divergent  Power 
Series." 

At  an  open  meeting  of  the  Sigma  Xi  So- 
ciety at  Case  School  of  Applied  Science,  Cleve- 
land, Ohio,  on  January  14,  Dr.  O.  P.  Hay, 
research  associate  of  the  Carnegie  Institution 
of  Washington,  D.  C,  lectured  on  ''The  Ice 
Age  of  North  America  and  its  Remarkable 
Animals." 

The  first  of  a  series  of  lectures  on  practical 
conservation  and  industrial  questions,  given 
under  the  auspices  of  the  Ohio  State  Univer- 
sity for  the  benefit  of  citizens  of  the  state,  was 
delivered  January  8  by  Professor  C.  E.  Sher- 
man, of  the  department  of  civil  engineering. 
His  theme  was  the  regulation  of  streams,  with 
special  reference  to  floods. 


On  January  6  Associate  Professor  Frederick 
Starr,  of  the  department  of  sociology  and  an- 
throix>logy  in  the  University  of  Chicago,  be- 
gins a  course  of  five  illustrated  lectures  on  the 
general  subject  of  "Japan:  The  Land  of  the 
Bising  Sun  "  at  the  Abraham  Lincoln  Center 
of  the  University  Lecture  Association  in  Chi- 
cago. The  subjects  of  the  individual  lectures 
are  as  follows :  "  The  Life  of  the  Japanese," 
"  Japanese  Eeligion,"  "  The  Hairy  Ainu  of 
Japan,"  "Korea:  The  Land  of  the  Morning 
Calm,"  and  "  Far  Eastern  Questions." 

Professor  Albion  Woodburt  Small^  head 
of  the  department  of  sociology  and  anthropol- 
ogy in  the  University  of  Chicago,  delivered  on 
December  27,  at  the  eighth  annual  meeting  of 
the  American  Sociological  Society  in  Minneap- 
olis, his  address  as  the  retiring  president  of  the 
society.  The  address,  which  was  on  "Prob- 
lems of  Social  Assimilation,"  was  given  at  a 
joint  meeting  of  the  American  Sociological 
Society  and  the  American  Economic  Associa- 
tion. 

Mr.  W.  Popplewell  Blozam,  formerly  pro- 
fessor of  chemistry  in  Presidency  College, 
Madras,  and  the  author  of  papers  on  the  pro- 
duction and  chemistry  of  indigo,  died  on  De- 
cember 26,  aged  fifty-three  years. 

Dr.  Oeorge  Wiluam  Peckham,  librarian  of 
the  Milwaukee  Public  Library,  known  for  hia 
important  contributions  to  entomology,  died 
on  January  11,  aged  sixty-eight  years. 

Edmund  B.  Huet,  PhJ).,  died  in  Connell, 
Washington,  on  December  80,  1913.  Dr.  Huey 
had  been  in  the  west  for  a  year  trying  to  re- 
gain his  health.    He  had  previously  been  asso- 
ciated with  Dr.  Adolf  Meyer,  at  the  Jchna 
Hopkins  Hospital.    He  was  the  author  of  a 
book  on  "The  Psychology  of  Beading"  and 
another    on    "Mentally  Defective  Children,** 
and  was  one  of  the  foremost  leaders  in  €bB 
more  recent  study  of  mentally  defective  chil- 
dren.   He  spent  a  year  studying  defective  c1ul« 
dren  at  the  State  Home  for  the  Feeble-minded 
at  Lincoln,  IH.,  and  had  previous  to  this  spent 
two  years  with  Janet  in  Paris.    He  was  pre- 
paring a  book  on  clinical  psychology,  but  abov^t 
six  months  before  his  death  the  notes  and  wliat 
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manuscript  he  had  prepared,  the  accumula- 
tion of  perhaps  ten  years,  were  completely  de- 
sfar^yed  by  fire. 

As  the  result  of  infection  by  glanders  bacilli 
while  working  in  the  laboratory,  Mr.  A.  M. 
Jansen,  instructor  in  the  veterinary  college  of 
Ohio  State  University,  died  on  January  4. 

The  United  States  Geological  Survey  is  in 
receipt  of  a  cablegram  from  St.  Petersburg  in 
which  "the  Geological  Survey,  of  Eussia,  an- 
nounces with  profound  grief  the  unexpected 
death  of  its  director,  Theodosie  TchemychefF, 
in  the  fifty-seventh  year  of  his  life.'' 

A  MEMORIAL  fund  raised  by  the  friends  of 
the  late  Humphrey  Owen  Jones,  F.B.S.,  fellow 
of  Glare  Gollege,  who,  with  his  wife,  was  killed 
in  the  Alps  in  August,  1912,  has  been  grate- 
fully accepted  by  the  university,  and  a  Hum- 
phrey Owen  Jones  lectureship  in  physical 
chemistiy  has  been  established. 

The  U.  S.  Civil  Service  Commission  an- 
nounces a  competitive  examination  for  re- 
search chemist>  to  fill  two  vacancies  in  this 
position  in  the  Bureau  of  Animal  Industry, 
Department  of  Agriculture,  Washington, 
D.  C.»  at  salaries  of  $1,800  a  year. 

The  completion  of  the  30-inch  photographic 
refractor  of  the  Allegheny  Observatory  has 
been  long  delayed  by  the  difficulty  of  manu- 
facturing suitable  glass  disks.  These  have 
now  been  ddivered  by  Schott  and  Co.,  of  Jena, 
Germany,  and  it  is  expected  that  the  telescope 
be  in  use  early  next  fall. 


At  a  recent  meeting  of  the  board  of  trustees 
of  tlie  University  of  Illinois,  Mr.  B.  T.  Wil- 
liams was  appointed  director  of  the  miners' 
and  mechanics'  institutes,  which  are  to  be  es- 
tablished under  the  direction  of  the  depart- 
ment of  mining  engineeriujg.     Authority  for 
the    establishment    of    these    institutes    was 
granted  by  an  act  of  the  state  legislature  in 
1911,  bat  no  appropriation  was  made  to  carry 
ant  the  authorization  until  the  latter  part  of 
the  reeent  sesion  of  th6  legrislature,  at  which 
time  an  appropriation  of  $15,000  per  annum 
was  made.    The  purpose'  of  the  miners'  and 
mechanics'  institutes  is  soimewhat  similar  to 


that  of  the  farmers'  institutes,  but  their  spe- 
cific purpose  is  to  assist  men  who  are  prepar- 
ing themselves  to  pass  the  tests  required  by 
the  state  before  they  can  hold  official  positions 
about  the  mines.  l£r.  Williams  gn^aduated 
from  Princeton  University  in  1901. 

It  is  stated  in  the  British  Medical  Journal 
that  Dr.  L.  W.  Sambon,  who  left  England  in 
August  last  to  investigate  pellagra  in  the  West 
Indies,  returned  to  London  at  the  beginning 
of  January.  By  invitation  he  first  proceeded 
to  the  United  States  of  America,  and  in  Spar- 
tanburg, Columbia  and  Charleston  he  met  sev- 
eral of  the  men  who  have  recently  devoted 
themselves  to  the  study  of  x)ellagra,  and  deliv- 
ered addresses  before  medical  societies  in  these 
cities.  Dr.  Sambon  found  that  in  the  United 
States  the  interest  in  the  disease  was  very 
keen,  owing  no  doubt  to  the  evidences  of 
the  existence  of  pellagra  to  a  serious  ex- 
tent in  many  parts  of  the  country.  As  is  well 
known.  Dr.  Sambon's  opinion  is  that  pellagra 
is  not  due  to  the  consumption  of  maize, 
whether  diseased  or  sound,  but  that  it  is  caused 
by  an  infection  brought  about  most  probably 
by  a  fly.  His  investigations  in  southern  and 
eastern  Europe  suggested  that  the  intermedin 
ary  was  a  simulium,  an  insect  closely  allied  to 
the  group  represented  by  the  sandfly.  In  the 
United  States  Dr.  Sambon  found  many  men 
ready  to  accept  this  hypothesis,  and  was  greatly 
impressed  with  the  work  which  was  being  car- 
ried out  by  the  Thompson-MacFadden  Pel- 
lagra Commission  in  South  Carolina.  After 
leaving  the  North  American  continent  he  pro- 
ceeded to  the  West  Indies,  where  he  visited 
Jamaica,  Antigua,  Barbados,  Trinidad,  Gren- 
ada, St.  Vincent  and  other  islands.  In  the  hos- 
pitals, asylumns  and  rural  districts  he  met  with 
many  cases  of  pellagra,  and  proved  the  exist- 
ence of  the  disease  in  several  areas  in  which  its 
presence  had  previously  been  unknown.  Dr. 
Sambon  also  visited  British  Guiana,  and  found 
pellagra  along  the  coast  from  the  Demerara  to 
the  Berbice  rivers.  In  part  of  his  trip  Dr. 
Sambon  was  accompanied  by  Captain  Siler, 
U.  S.  Army,  chief  of  the  American  Pellagraf 
Commission,  and  by  Mr.  Jennings,  of  the  Ento- 
mological Bureau,  Washington,  D.  0. 
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Sefsntt-fife  per  cent  of  a  hiirUj  valuable 
iartUizmg  material  in  the  f  om  of  tankage  and 
blood  from  the  eountry  slaughter  of  food  ani- 
mals is  being  wasted  throughout  the  eountzy 
districts,  according  to  a  recent  bulletin  of  tha 
Department  of  j^griculture.  Tankage,  a 
product  of  slaughter  houses  consisting  of  such 
waste  material  as  bones,  horns,  hoofs,  hair, 
etc.,  contains  a  large  percentage  of  nitrogen 
and  other  products  used  in  commercial  ferti- 
lizer and  in  the  larger  packing  houses  is  care- 
fully saved.  In  coimtry  killing,  however,  only 
25  per  cent  of  the  tankage  and  blood  are 
saved  for  fertilizer.  The  nitrogen  content  of 
tankage  is  said  to  vary  from  6  to  8  per  cent, 
and  its  phosphoric  acid  content  between  6  and 
12  per  cent.  Dried  blood  is  perhaps  the 
richest  in  nitrogen  of  all  the  organic  materials 
used  in  the  fertilizing  industries.  Unadulter- 
ated blood  when  quite  dry  contains  14  per 
oent  of  nitrogen,  but  as  obtained  on  the 
market  its  content  varies  from  9  to  13  per 
cent  From  the  figures  estimated  by  the  Bu- 
reau of  Animal  Industry,  Department  of 
Agriculture,  as  representing  the  total  slaugh- 
ter of  cattle,  calves,  swine,  and  sheep  in  the 
United  States,  in  1912,  it  has  been  calculated 
that  if  all  the  materials  rendered  available  by 
this  slaughter  had  been  saved  and  converted 
into  tankage  and  dried  blood,  they  would  have 
produced  222,536  tons  of  tankage  and  79,794 
tons  of  dried  blood.  The  introduction  of  a 
cooperative  system  among  American  farmers 
undoubtedly  would  result  in  an  increased 
utilization  of  blood  and  tankage  for  fertilizing 
purposes.  In  Denmark  country  killing  is  be- 
ing practised  on  a  cooperative  basis  in  small 
country  abattoirs,  and  the  blood  is  carefully 
preserved. 

UNirSBSITY    AND    EDUCATIONAL    NSW8 

A  NEW  art  building  to  cost  $125,000  is  now 
guaranteed  for  Oberlin  College.  The  names 
of  the  donors  are  at  their  request  withheld. 

Mb.  F.  W.  Bradlet  has  offered  a  gift  of 
$1,000  a  year  for  at  least  ten  years  to  endow 
a  loan  fund  for  students  in  the  college  of  min* 
ing  of  the  University  of  Oaliiomia.    Both 


principal  and  income  of  the  gift  am  to  bs 
available  for  these  loans. 

Harvard  UNivERsmr  has  received  the  sum 
of  $7,500  with  which  to  establish  a  scholarship 
in  memory  of  the  late  Francb  Hardon  Burr, 
\>9.  This  fund  is  to  be  known  as  the  Franek 
H.  Burr  1909  Fund,  and  the  yearly  income 
therefrom  is  to  be  used  in  helping  deserving 
undergraduates  who  combine  as  nearly  as  pos* 
sible  Burr's  remarkable  qualities  of  character* 
leadership  and  athletic  ability.  The  fund  was 
raised  principally  from  the  members  of  Burr's 
class,  but  some  of  his  dder  friends  also  eon* 
tributed. 

Bt  the  will  of  the  late  Miss  Emily  M.  Eas- 
ton  £10,000  are  bequeathed  to  the  Durham 
College  of  Medicine,  Newcastle,  and  £5,000  to 
Armstrong  College. 

The  dedication  at  the  winter  convocation 
of  the  University  of  Chicago  of  the  new  addi* 
tion    to    the    Kyerson    Physical    Laboratory 
marks  a  great  increase  in  the  research  facili- 
ties of  the  university  in  the  field  of  physics. 
The  new  addition  is  connected  with  the  orig- 
inal building  by  corridors  and  consists  of  a 
basement  and  three  floors.     It  contains  tha 
liquid  air  and  refrigerating  plants,  the  dyna- 
mos and  motors,  the  machine  and  instrum^it 
shops,  and  the  switchboard  for  distributing 
electric  currents  of  all  kinds  to  all  parts  of 
both  buildings.    It  has  besides  two  large  stu- 
dent laboratories,  a  lecture  room  and  four  re- 
search rooms.     The  old  Byerson  Laboratory 
has  been  renewed  by  the  installation  of  a  mod- 
em electric  light  and  power  system  of  unusual 
completeness,  by  the  insertion  of  new  steel- 
concrete  floors  in  all  the  ground-floor  rooms, 
and  by  the  remodeling  of  the  entire  basem^t 
into  a  series  of  special  research  rooms,  of  great 
value  where  freedom  from  vibration  and  con- 
stancy of  temperature  are  required. 

Thb  associates  of  Baddiffe  College  ha.Te 
elected  Miss  Bertha  May  Boody  to  sucoead 
Miss  Mary  Coes  as  dean  of  the  college.  ICias 
Boody  is  a  native  of  Brookline  and  received 
the  A.B.  degree  from  Baddiffe  in  1899  and 
A.M.  dfijgree  from  Columbia  in  191S.    Sha 
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iliidiad  for  one  wiatflr  in  tlM  Amerieanr  8eh«A 
imf  OlMsieal  Stndm  is  Bobw,  and  for  cm 
mnuar  ia  the  TJaivmity  at  Odrnhnigep  Sag^ 

pRpnasoB  Waltbb  MuLroaD,  of  Oomdl 
Fniyersityy  lias  been  appointed  bead  of  tiie 
new  department  of  forestry  in  the  tTniversity 
of  California.  His  duties  will  begin  with  Au- 
gast  1  next.  Since  there  are  29,000,000  acres 
of  national  forest  in  California,  besides  vast 
areas  of  forest  privately  owned,  the  subject  is 
one  of  great  importance  there.  Dr.  Patrick 
Bereridge  Kennedy  has  been  appointed  assist^ 
tnt  professor  of  agronomy.  Dr.  Calvin  O. 
Esterly  has  been  appointed  as  a  biologist  in 
the  Scrippe  Institution  for  Biological  Besearch 
at  La  JoUa. 

Kb.  J.  J.  Qallowat,  PhJ).  (Indiana),  has 
been  appointed  instruetor  in  geology  at  Indi- 
ana University. 

Kb.  Haurbt  p.  Btbeb,  M.A.  (Indiana),  has 
been  appointed  instructor  in  geology  at  the 
University  of  Texas. 

Ur.  J.  C.  Johnson  has  been  appointed  to  the 
chair  of  general  biology,  botany  and  zoology, 
at  Auckland  University  College,  in  succession 
to  Professor  A.  P.  W.  Thomas. 


DISCUSSION  AND  CORSBSPONDBNCN 
OOLUMBIUM  VEBatJS  NIOBIUM 

At  a  meeting  of  the  Council  of  the  Inter- 
national Association  of  Chemical  Societies  in 
Brussels,  last  September,  a  committee  on  in- 
organic nomenclature,  among  other  recom- 
mendationB,  endorsed  the  name  and  symbol 
^  niobium ''  and  "  Nb,''  for  the  element  which 
vas  originally  named  columbium.  As  this 
lecommendation  is  historically  erroneous,  a 
Vrief  statement  of  the  facts  appears  to  be 
dsBiTable. 

In  1801,  Hatchett,  an  English  chemist, 
analysed  a  strange  American  mineral,  and  in 
it  found  a  new  metallic  acid;  the  oxi^  of  an 
dement  which  he  named  oolumbivm.  A  year 
later,  Ekebefg,  in  Sweden,  analysed  a  similar 
from  Finland,  and  disoovered  anotiier 
It,  iMek  he  called  tantalunL    WoDaa* 


Ion,  in  IdOl^  undertook  a  ne#  invest^ratioBf 
erf  Aese  dements^  and  concluded  l&at  the^ 
were  identical;  a  eonclusion  which,  if  it  were 
true,  wotdd  have  involved  the  rejection  of  the 
later  name,  and  the  retention  of  the  earlier 
edumbium.  The  accepted  rules  of  aeientifle 
nomenclature  make  this  point  olear. 

For  more  than  forty  years  after  Hatohei^s 
discovery,  both  names  were  in  eurrent  use; 
for  although  Wollaston's  views  were  aooeptod 
by  many  chemists,  there  were  others  uncon- 
vinced. In  1844,  however,  Heinrich  Rose  after 
an  elaborate  study  of  columbite  and  tantalite 
from  many  localities,  announced  the  dis^ 
covery  of  two  new  elements  in  them,  niobium 
and  pelopium.  The  latter  supposed  element 
was  afterwards  found  to  be  non-ezistent,  but 
the  niobium  was  merely  the  old  columbium 
under  a  new  name.  That  name  in  some  mys- 
terious manner  was  substituted  by  the  German 
chemists  for  the  original,  appropriate  name, 
and  has  been  in  general  use  in  Europe  ever 
since.  In  America,  the  name  columbium  has 
been  generally  preferred,  and  was  formally 
endorsed  by  the  Chemical  Section  of  the 
American  Association  for  the  Advancement  of 
Science  more  than  twenty  years  ago.  In  Eng- 
land, also,  columbium  is  much  used,  as,  for 
example,  in  Boscoe  and  Schorlemmer's  **  Trea- 
tise on  Chemistry,"  Thorpe's  ^'Dictionary  of 
Applied  Chemistry,"  and  the  new  edition  of 
the  Encyclopedia  Britannica. 

The  foundation  of  Rose's  error  seems  to 
have  been  an  uncritical  acceptance  of  Wollas- 
ton's  views;  for  he  speaks  of  all  the  minerals 
he  studied  as  tantalite.  He  also,  at  least  in 
his  original  memoir,  claims  that  the  atomic 
weight  of  niobium  is  greater  than  that  of 
tantalum,  and  here  he  was'  obviously  wrong. 

In  short,  the  name  columbium  has  more 
than  forty  years  priority,  and  during  that  in- 
terval was  accepted  by  many  chemists^  and 
was  more  or  less  in  current  use.  To  employ 
the  name  niobium  is  not  only  unhistorical, 
but  it  is  also  unfair  to  the  original  discoverer, 
meaningless,  and  without  any  justification 
whatever.  Furthermore,  it  injures  the  splen- 
did reputation  of  Rose,  for  it  perpetuates  and 
cmphasices  one  of  his  few  errors.    The  recom- 
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mendation  of  the  committee  above  mentioned 
should  not  be  accepted,  for  it  is  opposed  to 
the  established  rules  of  priority. 

F.  W.  Clarke 

THE  OTTOLOOIGAL  TIME  OF  MUTATION  IN  TOBACKX) 

In  the  current  volume  of  Science,  p.  35, 
Hayes  and  Beinhart  after  describing  the 
origin  ef  a  many-leaved  variety  of  Cuban  to- 
bacco by  mutation  say: 

This  mutation  must  have  taken  place  after  fer- 
tilisation, i  e.,  after  the  union  of  the  male  and 
female  reproductive  ceUs.  If  the  mutation  had 
taken  place  in  either  the  male  or  female  cell  be- 
fore fertilization,  the  mutant  would  have  been  a 
ilrst  generation  hybrid,  and  would  have  given  a 
variable  progeny  the  following  season. 

Is  it  not  equally  probable  that  the  mutation 
obcurred  in  an  egg-cell  which  then  developed 
without  fertilization?  Parthenogenesis  is 
known  to  occur  in  tobacco,  and  mutation  in 
a  growing  or  immature  germ-cell  seems  in- 
herently more  probable  than  in  a  fully  formed 
and  fertilized  one.  Perhaps  the  behavior  of 
the  additional  mutants  obtained  in  1913  will 
throw  light  on  the  matter. 

W.  E.  Castle 

BUSSEY  INSTITDTION, 

January  2,  1913 


SCIENTIFIC   BOOKS 

Analytical   Mechanics,     By   Haroutune    M. 
.  Dadoubian,    M.A.,    PhJD.,    Instructor    of 
Physics  in  the  Sheffield  Scientific  School  of 
Yale  University.     D.  Van  Nostrand  Com- 
pany.   Price  $3.00. 

In  his  preface,  the  author  states  that  his 
^'  work  is  based  upon  a  course  of  lectures  and 
recitations  which  the  author  has  given,  during 
the  last  few  years,  to  the  junior  class  of  the 
Electrical  Engineering  Department  of  the  Shef- 
field Scientific  School."  We  expect  this  book 
to  contain,  therefore,  several  topics  of  special 
interest  to  students  of  electricity.  We  find  a 
chapter  devoted  to  '^  Fields  of  Force  and  New- 
tonian Potential,"  one  to  "Periodic  Motion," 
one  to  "  Energy  "  and  one  to  "  Work."  But,  as 
the  author  states,  "  In  order  to  make  the  book 


suitable  for  the  purposes  of  more  than  one 
class  of  etudenta  more  special  topics  are  dis- 
cussed than  any  one  class  will  probably  take 
up.  But  these  are  so  arranged  as  to  permit 
the  omission  of  one  or  more  without  break- 
ing the  logical  continuity  of  the  subject." 

The  author  himself  is  a  physicist,  and  per- 
haps he  intends  this  book  to  be  suitable  for 
classes  in  physics.  The  book  seems  to  be 
written  from  the  standpoint  of  the  physicist 
rather  than  from  the  standpoint  of  the  engineer. 
If  this  book  is  intended  for  the  students  of 
civil  and  mechanical  engineering,  then  it  must 
be  said  it  has  no  advantage  over  the  number 
of  books  already  in  the  field.  I  doubt  if  it  ia 
even  as  suitable. 

Judging  from  the  recent  discussions  con- 
cerning the  teaching  of  mathematics  and 
mechanics,  it  seems  that  the  successful  book  has 
not  yet  been  written.  Possibly  the  book  every- 
body is  looking  for  must  be  written  on  a  new 
plan.  To  say  that  an  author  deviates  from 
the  generally  acknowledged  plan  need  not  be  a 
criticism  of  his  book.  Dr.  Dadourian  makes 
his  volume  unique  in  several  ways,  but  I 
doubt  if  it  will  stand  the  test 

In  the  first  place,  he  seems  to  avoid  "the 
graphical  treatment  The  modem  tendency 
seems  to  be  to  emphasize  this  phase  of  the 
subject. 

The  question  of  "  units  "  is  always  a  source 
of  contention  between  the  physicist  and  the 
engineer.  The  absolute  system  of  units  is 
certainly  the  most  logical.  To  the  engineer, 
however,  it  is  not  a  question  of  logic,  but  of 
adaptability. 

Another  departure  from  the  usual  mode  of 
procedure  in  modem  elementary  text-books  in. 
mechanics  is  the  extent  to  which  he  makes  use 
of  ^'vector  addition."     The  first  chapter    ia 
devoted  to  the  subject  of  the  ''addition  and 
resolution  of  vectors."     On  page  10  he  gives 
the  analytical  expression  for  the  resultant  of 
any  number  of  vectors,  and  the  resoluticm  of  a 
vector  into  its  three  rectangular  componeixts. 
This  section  is  made  the  basis  of  his  whole 
book  so  far  as  the  composition  and  resolvtioii 
of  vector  quantities  (forces,  moments,  coiq;»lBa, 
etc.)  are  concerned.    All  he  needs  to  say    is. 
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that  a  couple  (for  instance)  is  a  vector  and 
the  desired  equations  follow  at  once.  If 
economy  of  space  means  '^  economy  of  thought " 
4hen  the  author  has  made  his  book  very  simple 
indeed.  To  prove  the  equivalence  of  couples 
it  is  only  necessary  to  state:  "Two  couples 
are  equal  when  the  vectors  which  represent 
their  torques  are  equal  in  magnitude  and 
have  the  same  direction."  This  follows  at  once 
from  his  definition  of  a  vector. 

He  states  in  his  preface  "  that  a  subject  like 
mechanics  should  start  with  a  few  simple  laws 
and  the  entire  structure  of  the  science  should 
be  based  upon  them.  In  the  present  work  the 
following  law  is  made  the  basis  of  the  entire 
sabject: 

"  To  every  action  there  is  an  equal  and  oppo- 
site reaction,  or,  the  9%im  of  aU  the  €Lctione  to 
which  a  body  or  a  part  of  a  body  is  subject  at 
any  instant  vanishes."  He  further  states  that 
thus  the  ^  fundamental  principle  of  mechanics 
is  put  in  the  form  of  a  single  law,  which  is 
equivalent  to  Newton's  laws  of  motion  and 
which  has  the  advantages  of  the  point  of 
view  involved  in  D^Alembert's  principle." 

Here  is  a  unique  departure  for  an  elementary 
book.  Does  he  mean  to  say  that  this  law, 
whatever  it  may  mean,  is  the  only  assumption 
he  win  make  and  that  Newton's  laws  of  motion 
as  usually  given  will  not  be  made  use  oft  If 
he  does,  he  completely  fails.  On  i>age  16,  he 
introduces  the  conception  of  "force"  as  an 
"action,"  and  without  any  hesitation  applies 
vector  addition  to  a  system  of  forces.  What  is 
he  doing  here,  but  assuming  the  "parallelo- 
gram of  forces  "  in  its  most  general  form.  On 
page  102  he  assumes  that  a  force  is  propor- 
tional to  the  accleration  produced.  This  as- 
somes  Newton's  second  law  of  motion.  In 
fact  he  makes  more  assumptions  than  are 
usnally  made  in  elementary  text-books  of 
mechanics. 

What  about  the  law  itself?  The  first  part 
of  the  law  is  clear.  "  To  eyery  action  there  is 
an  equal  and  opposite  reaction"  is  nothing 
but  Newton's  third  law  of  motion.  The  word 
^or''  leads  us  to  think  that  the  second  part 
mpatiii  the  same  thing  as  the  first  part.  On 
page  15  he  states  that  "  The  fundamental  law 


of  mechanics  is  known  as  the  law  of  action 
and  reaction."  He  then  states  Newton's  third 
law  and  gives  the  following  illustration.  "  Let 
us  apply  this  law  to  the  interaction  between  a 
book  and  the  hand  in  which  you  hold  it  Your 
hand  presses  upward  upon  the  book  in  order  to 
keep  it  from  falling,  while  the  book  presses 
downward  upon  your  hand.  The  law  states 
that  the  action  of  your  hand  equals  the  re- 
action of  the  book  and  is  in  the  opposite  direc- 
tion. The  book  reacts  upon  your  hand  because 
the  earth  attracts  it.  When  your  hand  and  the 
earth  are  the  only, bodies  which  act  upon  the 
book,  the  action  of  your  hand  equals  and  is 
opposite  to  the  action  of  the  earth.  In  other 
words,  the  siun  of  the  two  actions  is  nH. 
Generalizing  from  this  simple  iUustration,  we 
can  put  the  law  into  the  following  form: 

"  To  every  action  there  is  an  equal  and  oppo- 
site reaction,  or  the  sum  of  all  the  actions  to 
which  a  body  or  a  part  of  a  body  is  subject  at 
any  instant  vanishes." 

Now  does  he  mean  to  say  that  the  pressure 
of  the  hand  on  the  book  and  the  force  of 
gravity  acting  on  the  book  are  equal  because 
they  are  action  and  reaction?  If  he  does  he 
errs.  They  are  not  ctction  and  rectction  and 
are  equal  only  in  case  equilibrium  exists.  He 
has  said  nothing  about  equilibrium  and  if  he 
does  not  mean  this  then  what  does  he  mean! 

On  page  100  he  takes  up  the  subject  of 
"motion  of  a  particle."  Here  he  says  that 
"we  must  extend  the  meaning  of  the  term 
reaction  so  as  to  include  a  form  of  reaction 
which  is  known  as  kinetic  reaction.  In  his 
illustration  we  see  that  by  kinetic  reaction  he 
means  the  so-called  force  of  inertia.  We  also 
see  that  he  considers  kinetic  reaction  as  a  real 
force.  To  this,  serious  objections  can  be  raised. 
The  meaning  of  the  second  part  now  becomes 
clear.  It  is  simply  D'Alembert's  Principle-^ 
"The  impressed  forces  together  with  the  re- 
versed effective  forces  form  a  system  in 
equilibrium." 

I  fail  to  see,  however,  the  advantage  of 
assuming  D'Alembert's  principle  as  a  funda- 
mental law  of  mechanics,  especially  since  he 
finds  it  necessary,  in  reality,  to  assume  all  of 
Newton's  laws  besides.   Moreover  the  law  itsdf 
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m  h»  statet  it,  and  hia  appHcatioiia  fit  ft,  nn 
nrthar  coxdxaing.  It  would  be  difflecih  indeed 
to  put  IVAlembert'a  principle  in  wovdi  to  that 
a  atadent  at  the  beginning  of  hia  atody  cxf 
aoedianiea  could  graap  ita  aignificanee.  Any 
ffttempt  would  be  apt  to  oonf uae  rather  than 
help  the  student. 

Space  will  not  permit  me  to  go  into  further 
detail.  To  be  brief,  he  seems  inclined  to  intro- 
duce new  difficulties,  and  to  cover  up  the  old 
cues.  The  book  is  not  free  from  loose 
reasoning. 

E.  W.  Brtgisi 
OounsLif  TJNiviBaiT7 

Conaervaiion   of    Water.     By   Walter   Mo- 
CuLLOH,  0.  E.    Addresses  delivered  in  the 
Chester  S.  Lyman  lecture  series,  1912,  b^ore 
the  senior  class  of  the  Sheffield  Scientific 
School,  Yale  University.    New  Haven,  Yale 
University  Press;  London,  Humphrey  Mil- 
ford,     Oxford    University    Press.      Cloth, 
6}X9i  in.     Pp.  z  +  99;  89  illustrations. 
$2.    Postage,  15  cents. 
At  a  time  when  the  question  of  our  water 
resources    and    a   national   policy   regarding 
them  is  becoming  a  matter  of  increasing  im- 
portance this  book  is  very  opportune.     The 
lectures  printed  therein  cover  the  following 
topics: 

The  first  chapter  considers  the  desirability 
of  proper  handling  of  our  water  supplies  and 
the  questions  of  legal  jurisdiction  over  them. 
Then  follows  a  chapter  on  the  economic,  hydro- 
graphic,  topographic  and  geologic  data  neces- 
sary for  an  intelligent  handling  of  the  problem 
in  any  case.  The  third  chapter  gives  some 
very  interesting  information  in  regard  to  the 
water  power  of  the  United  States,  both  devel- 
oped and  undeveloped,  with  some  statistics 
that  are  hard  to  collect  otherwise.  The  value 
of  storage  reservoirs  in  connection  with  power 
developments  is  shown.  The  next  chapter 
treats  of  water  supplies  for  municipalities 
and  the  problems  of  sanitation  and  drainage. 
The  last  chapter  describes  in  detail  the  water 
resources  of  New  York  state  and  the  preaent 
important  developments. 
This  is  not  a  book  for  a  specialist,  already 


wen  informed  in  hydnralic^  nor  is  it  wdl 
adapted  for  use  as  a  text-book  for  atudenta. 
Bvt  for  all  readers  who  are  interested  in  water 
resooroes  and  related  problems  it  is  a  book  that 
can  be  read  with  profit  It  should  be  of  espe- 
cial value  to  the  non-technical  man  who  de- 
sires a  broad  understanding  of  the  engineer* 
ing  principles  involved. 

B.  L.  Dauohestt 

OoBNXLL  UNivxaan*? 

Siuttmng  and  lAsping.    By  E.  W.  SdUPTUSE. 

New  York,  The  MacmiUan  Co.    1912.    Pp. 

xiv  +  25L 

After  many  years  of  clinical  work  and  pri- 
vate practise  in  the  treatment  of  speech  defeeta. 
Dr.  Scripture  has  here  written  down  many  of 
his  observations  regarding  the  causes,  symp- 
toms and  treatment  of  stuttering  and  chronic 
mispronunciation.  As  a  cause  of  stuttering  • 
''  general  anxiety  neurosis  **  is  emphasijsed  but 
the  author  avoids  much  elaboration  of  thia 
topic. 

In  the  chapter  on  symptoms  some  etiology  is 
necessarily  considered  and  many  interesting 
kymograph  records  of  respiration,  vocal  and 
articulatory  movements  are  reproduced.    The 
method  of  taking  these  records  is  well  illus- 
trated by  photographs,  and  their  significance 
is  discussed  in  the  text.    The  treatment  out- 
lined is  perhaps  the  most  valuable  contribu- 
tion in  the  book   and  is  systematically   re- 
ferred  to  the  preceding  diagnosis.    The  exer- 
cises in  voice  modulation — a  method  of  treat- 
meoX  largely  original  with  the  author — ^are 
carefully  described.     PsychanalyBia  and  sug- 
gestion are  dealt  with  briefly. 

The  second  part  of  the  book  treats  of  lispixigr, 
as  it  is  of  negligent,  organic  or  neurotic  origrin. 
The  mouth  positions  for  articulating  the  dif- 
ferent vowel  and  consonant  sounds  are  indi* 
cated  by  diagrams,  "  palatograms  "  end  photo- 
graphs.   Some  valuable  methods  for  inducing 
the  patient  to  attain  the  proper  positions  are 
given.    At  the  end  of  the  book  are  fifty  pages 
of  exercises  to  be  used  in  the  treatment   Oit 
both  stuttering  and  lisping. 

STEVKHsoif  Sicmr 

Univxbsitt  ov  Washinoton 
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STMCIAL  JMTICLX8 

BOMl    PHTfiSOLOOIOAL    0B8ERVAT10IVB    BBQiaDim 
PLUMAGE  PATTERNS^ 

This  stad^  wag  undertaken  with  the  object 
of  oanying  the  analysk  of  the  genetie  factors 
for  color  pattern  somewhat  farther  than  haa 
liitherto  been  done.  In  many  f  onna  of  domes- 
tic poultry  the  plumage  of  particular  parts  of 
the  body  displays  on  each  feather  a  definite 
and  regular  pattern.  Experimental  studies 
show  that  these  patterns  are  inherited  in  a 
dean-cut  Mendelian  manner.  In  the  case  of 
the  Barred  Plymouth  Rock  color  pattern, 
which  has  been  more  thoroughly  studied  in 
icgard  to  its  inheritance  than  any  other  single 
plumage  pattern  in  birds,  extensiYe  inyestigft* 
tious  in  tJiiis  laboratory  and  elsewhere  indicate 
that  this  barred  pattern  is  represented  in  the 
gametes  by  a  single  Mendelian  factor  or  gene. 
The  manner  in  which  this  gene  operates  phys- 
iologically presents  a  problem  of  great  intei^- 
est,  since  it  involves  an  element  of  morpho- 
genetic  localization. 

With  a  view  of  getting  further  light  on  tiiis 
aaatter  a  atudy  has  been  made  of  the  fluecas- 
live  regeneration  of  feathers,  in  which  apeeial 
attention  has  been  paid  to  the  oomparison  of 
the  pattern  shown  in  the  regenerates  and  in 
Ae  original  feather.  It  is  the  purpose  here  to 
make  a  preliminary  statement  regarding  this 
work  and  some  of  the  results  obtained*  to  be 
followed  later  by  a  detailed  account 

A  word  should  be  said  in  regard  to  one  point 
of  technique,  since  this  made  poss&le  the 
oanying  on  of  the  investigation  in  a  precise 
and  critical  manner.  The  point  ref  enred  to  is 
the  meliiod  used  for  the  identifieatien  of  the 
individnal  feather  follicle.  If  the  feathers 
successively  produced  in  the  easae  f  oUicle  are 
to  be  compared,  it  is  necessary  that  this  par- 
'Ocular  follicle  shall  be  capable  of  absolutely 
sure  identification  at  any  time,  whether  or  not 
there  is  a  feather  present.    This  ^result  was 


ifipan  frmn  the  Biok)gieid  laboratory  of  the 
ICtine  Agricultural  Ezperineiit  Station,  2fo.  ttO. 
TUs  paper  was  read  at  the  meeting  of  the  Amer- 
ittn  Boeicty  «f  KataraliaU  is  Philadeliidiia,  Pe- 
«mhtr  31,  291i. 


very  aatisfactorily  attained  by  tattooing  wiA 
india  ink  a  circle  around  each  follicle  ohoaen 
for  study.  Theae  tattoo  marks  Bxe  pemmmeut 
throughout  the  life  of  the  individual  and  make 
it  possible  to  find  at  any  time  the  follicle 
which  one  is  studying. 

A  few  of  the  more  iuiportant  results  which 
have  been  obtained  f  r<nn  this  study,  which  has 
now  been  in  progzess  about  a  ye^i  and  a  hal4 
may  be  here  set  forth,  as  follows: 

1.  All  feather  follicles  are  not  capable  el 
continually  producixig  auccesaive  feathers  iot 
an  indefinite  time.  In  the  case  of  the  generai 
body  plumage  a  feather  is  usually  not  Begaaer* 
ated  more  than  shout  three  times.  The  pza- 
else  number  of  successive  regenerations  varies 
with  different  birds  and  different  feathers, 
WxDg  primaries  seem  to  possess  the  maximuia 
regenerative  capacity.  After  about  the  thbd 
removal  in  the  case  of  body  feathers  the  f oUi* 
de  usually  remains  in  a  perfectly  quiescent 
condition,  taking  no  steps  whatever  toward  the 
regeneration  of  a  new  feather. 

2.  This  failure  to  regenerate  is,  however, 
very  definitely  related  to  the  natural  moult  of 
the  bird,  and  in  the  following  way.  A  follicle 
which  has  been  absolutely  inactive  for  a  long 
period  of  time  (a.  ^v  fliz  montiis)  preceding 
the  natural  autumn  moult  of  the  bind  produces 
a  new  feather  in  connection  with  the  moult,  in 
the  same  manner  as  does  any  i^her  follicle  of 
the  body.  In  other  words  the  process  of  nat- 
ural moulting  reactivates  the  follicle  whidi 
had  been  brought  into  a  quieaoent  state  by 
successive  feather  removal. 

8.  The  precise  pattern  exhibited  by  a  par- 
ticular feather  is,  in  the  usual  course  of 
events,  reproduced  each  time  a  feather  is  pro- 
duced by  that  follicle  with  extreme  fidelity  of 
detail  If,  however,  the  feather  is  removed 
from  the  follicle  as  soon  aa  it  is  fully  grown, 
43ius  forcing  continued  regenerative  activity 
of  the  follicle,  the  pattern  tends  progressively 
to  be  broken  up,  and  probaUy  will  ultimately 
be  entirely  lost  as  a  definite  pattern.  The  ex- 
periments have  not  yet  gone  far  enough  to 
enable  us  to  qi>eak  positively  on  this  latter 
^int.  A  pregreaaive  breaking  up  of  an  oriigi- 
gudly  definite  pattern  is,  however;,  wsry  clearly 
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flhown  in  a  number  of  cases.'  The  behavior 
•f  the  color  pattern  in  successively  regenerated 
feathers  suggests,  as  a  working  hypothesis, 
that  the  pattern  factor  or  gene  is  possibly  rep- 
resented in  each  follicle  by  a  strictly  limited 
amount  of  material,  and  that  when  this  is 
used  up  the  pattern  is  lost 

4.  The  secondary  sexual  feathers  of  the 
male,  such  as  the  saddle  hangers,  only  appear 
as  adult  plumage.  The  same  follicles  which 
bear  these  feathers  produce,  as  juvenile 
plumage,  undifferentiated  body  feathers.  The 
formation  of  these  secondary  sexual  feathers 
is  not  necessarily  dependent  upon  any  normal 
moult.  If  the  juvenile  feather  is  removed 
from  the  follicle  the  next  feather  produced 
by  that  follicle  will  be  the  secondary  sexual 
feather,  and  not  a  feather  of  the  juvenile  tjpe. 
After  that  all  further  regenerations  are  of  the 
sexually  differentiated  feather. 

These  investigations  are  being  continued. 
A  complete  report,  with  illustrations,  covering 
the  progress  of  the  work  to  date  will  shortly 
be  published  elsewhere. 

Ratmond  Pearl, 
Alioe  M.  Bobino 


THE  AMEBICAN  SOCIETY  FOB  PHABMA- 

COLOOY  AND   EXPEBIMENTAL 

THEBAPEUTICS 

Thx  fifth  annual  meeting  of  the  Phannacolog- 
ieal  Society  was  held  in  Philadelphia  on  Monday 
and  Tuesday,  December  29  and  30,  at  Jefferson 
Medical  College  and  the  University  of  Pennsyl- 
vania. The  scientific  meetings  were  auspiciously 
inaugurated  by  a  joint  session  of  the  three  so- 
cieties which  form  the  Federation  of  American 
Societies  for  Experimental  Biology,  comprising 
the  Physiological  Society,  the  Society  of  Biolog- 
ical Chemists  and  the  Pharmacological  Society. 
The  progrsm  of  this  joint  meeting  on  Monday 
morning  was  opened  by  a  short  address  of  the 
president  of  the  Physiblogical  Society,  Dr.  S.  J. 
Meltzer,  as  chairman  of  the  federation.  The 
title  of  his  address  was  ' '  Theories  of  Anesthesia. ' ' 

The  following  papers  were  read  and  discussed: 

''Phlorhizin  Glycosuria  before  and  after  Thy- 
roidectomy," by  Oraham  Lusk. 

''Studies  in  Diabetes:  (1)  The  Effect  of  Dif- 
ferent Compounds  of  Olycogenesis;  (2)  The  Mech- 

s  Some  of  which  were  shown  in  the  charts  used 
in  connection  with  the  reading  of  this  paper. 


anism>  of  Antihetogenesis,"  by  A.  J.  Binger  and 
E.  M.  Frankel  (by  invitation). 

"Some  Problems  of  Growth:  (a)  The  Capacity 
to  Grow;  (h)  The  B61e  of  Amino  Acids  in 
Growth,"  by  L.  B.  Mendel  and  T.  B.  Osborne. 

"Furt^r  Studies  in  the  Comparative  Biochem- 
istry  of  Purine  Metabolism,"  by  Andrew  Hunter. 

<< Changes  in  Fats  during  Absorption,"  by  W. 
B.  Bloor. 

"Immunization  against  the  Anti-coagulating 
Effect  of  Leech  Extract,"  by  Leo  Loeb.  (Bead 
by  title.) 

"Anaphylaxis  in  the  Cat  and  Opossum,"  by  0. 
W.  Edmunds. 

"  Vividiffnsion;  Beport  on  Preliminary  Besulta," 
by  J.  J.  Abel,  L.  S.  Bowntree  and  B.  B.  Turner. 

"A  Method  of  Dialyzing  Normal  Circulating 
Blood  and  Some  of  Its  Applications,"  by  C.  L.  V. 
Hess  (by  invitation)  and  H.  McGuigan. 

"A  Biological  Test  for  Iodine  in  the  Blood," 
by  A.  Woelfel  and  A.  L.  Tatum  (by  invitation). 

"Further  Studies  of  the  Excretion  of  Acids," 
by  L.  G.  Henderson  and  W.  W.  Palmer  (by  invi- 
tation). 

The  second  scientific  session  was  also  held  at 
Jefferson  Medical  College  on  Monday,  December 
29,  from  2  to  5  p.m.,  and  the  following  papers 
were  read: 

"Uranium  Glycosuria,"  by  G.  B.  Wallace  and 
H.  B.  Meyers. 

"A  Comparative  Study  of  the  Vascular  Re- 
sponse of  the  Kidneys  in  Animals  Nephritic  from 
Uranium  Nitrate,"  by  W.  deB.  MacNider. 

"The  Production  of  Glycosuria  by  Zinc  Salts/' 
by  W.  Salant  and  M.  Kahn. 

"Further  Observations  on  Oaffein  Glycosuria," 
by  W.  Salant  and  M.  Kahn. 

"Studies  upon  the  Long-continued  Feeding  of 
Saponin,"  by  C.  L.  Alsberg  and  C.  S.  Smith. 

"The  Effect  of  the  Inhalation  of  Ether  upom 
the  Irritability  of  the  Voluntary  Peripheral  ICotor 
Mechanism,"  l^  J.  Auer  and  S.  J.  Meltser. 

"The  Irritability  of  Muscle  and  Motor  Nerve 
in  Chloroform  Anesthesia,"  by  T.  S.  Githeae  smd 
S.  J.  Meltser. 

"The  Cessation  of  Be^iration  in  Deep  EStlier 
Anesthesia  and  its  Possible  Belation  to  the  Aetion. 
of  Ether  upon  the  Peripheral  Motor  Meehanisin, ' ' 
by  T.  S.  Githens  and  S.  J.  Ueltxer. 

"The  Anesthetic  Tensions  of  Ether  Vapor  tar 
Man,"  by  W.  M.  Boothby  (by  invitation). 

"Studies  in  the  Absorption  of  Drugs,"  bjr  IL 
A.  Hatcher  and  Cary  Eggleston. 
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"Fatal  Action  of  Magnesiam  Sulphate  by  Ab- 
sorptioii  from  the  Intestines,"  by  J.  Auer  and  S. 
J.  Meltzer. 

"Liberation  of  Formaldehyde  from  Hezamethy- 
lenamine  in  Pathological  Fluids,"  by  P.  Hanxlik. 

The  third  scientific  session  was  held  on  Tuesday, 
Deeember  30,  from  9  to  12  H.,  in  the  engineer- 
ing building  of  the  University  of  Pennsylvania, 
and  the  following  papers  were  presented  and  dis- 
eoBsed: 

"On  Certain  Effects  of  Digitalis  Administration 
on  the  Human  Heart"  (with  lantern  demonstra- 
tion), by  A.  E.  Oohn  and  F.  B.  Fraser  (by  invi- 
tation). 

"Quantitative  Studies  of  Vagus  Stimulation 
and  Atropin,"  by  J.  D.  Pileher. 

"Experiments  on  the  Cardiac  Action  of  Cam- 
phor," by  O.  H.  Plant. 

"The  Action  of  Sodium  and  Potassium  Iodide 
on  the  Heart  and  Blood  Vessels,"  by  I.  D.  Macht 
(by  invitation).     (Bead  by  title.) 

"The  Influence  of  Sodium  Tartrate  on  the  Cir- 
culation," by  W.  Salant  and  C.  S.  Smith. 

"The  Pharmacological  Action  of  Tetra-methyl- 
ammonium  Chloride  on  the  Circulation  and  Bes- 
piration, "  by  A.  S.  Loevenhart. 

"Two  Tyi>es  of  Periodic  Bespiration  Produced 
by  Morphin,"  by  H.  G.  Barbour. 

"The  Pharmacological  Action  of  Certain  Sub- 
stances on  the  liungs  and  Bespiration,"  by  D.  E. 
Jackson. 

"Some  Further  Observations  on  Trypan-red 
Iodine  Compounds,"  by  P.  A.  Lewis  and  B.  B. 


"Clinical  Studies  with  CafiFein,"  by  Lester 
Taylor   (by  invitation). 

"Further  Observations  on  the  Action  of  Er- 
got,'^  bj  W.  Salant  and  S.  Hecht. 

"The  Toxicity  of  Tin,"  by  W.  Salant  and  C. 
8.  South. 

On  Tuesday  afternoon,  December  30,  the  three 
Boeieties  forming  the  federation  held  a  joint 
Bieetinf^  at  the  medical  laboratories  of  the  TTniver- 
wiitj  of  Pennsylvania.  At  this  meeting  only  dem- 
enatratione  were  given  and  of  these  the  demon- 
stration of  Drs.  Abel,  Bowntree  and  Turner  waa 
mpedmHj  beautifuL     The  titles  were  as  followa: 

''The  Iniluence  of  the  Vagi  on  Benal  Seere- 
tknt/'  1^  B.  O.  Pearce. 

" Stimiilation  of  the  Semi-circplas  Canals,"  by 
F.  H.  Pike. 


"Demonstration  of  Vividiffusion, "  by  J.  J. 
Abel,  L.  Q.  Bowntree  and  B.  B.  Turner. 

"The  Determination  of  Blood  Sugar,"  by  P.  A. 
Shaffer. 

"Intestinal  Peristalsis  in  Homarus,"  by  F.  B. 
Miller. 

"Methods  for  Studying  the  Pharmacology  of 
the  Circulation,"  by  C.  Brooks. 

"The  Contour  of  the  Intraventricular  and  the 
Pulmonary  Arterial  Pressure  Curves  by  Two  New 
Optically  Beeording  Manometers,"  by  C.  J. 
Wiggers. 

"Some  Time-saving  Laboratory  Methods,"  by 
C.  C.  Guthrie. 

'  *  A  Graphic  Method  for  Beeording  the  Coagula- 
tion of  Blood,"  by  W.  B.  Cannon  and  W.  K. 
Mendenhall  (by  invitation). 

"Some  Mutual  Belations  of  Oxalates,  Salts  of 
Magnesium  and  Calcium;  Their  Concurrent  and 
Antagonistic  Actions,"  by  F.  L.  Grates  and  S.  J. 
Meltser. 

"A  Method  for  Obtaining  Successive  Contrast 
of  the  Sensations  of  Hunger  and  Appetite,"  by  A« 
J.  Carlson. 

"Further  Observations  of  the  Pyramidal  Tracts 
of  the  Baccoott  and  Porcupine,"  by  S.  Simpson. 

"A  New  Apparatus  for  Demonstration  of  the 
Dioptrics  of  the  Eye  and  the  Principles  of  Ophthal- 
moscopy and  Betinoscopy,"  by  A.  Wo^el. 

"Simple  Experiments  on  Bespiration  for  the 
Use  of  Students,"  by  Y.  Henderson. 

"Convenient  Modification  for  Venous  Pressure 
Determinations  in  Man,"  by  B.  D.  Hooker. 

*  *  Device  for  Interrupting  a  Continuous  Blast  of 
Air,  Designed  Especially  for  Artificial  Bespira- 
tion," by  B.  A.  Gesell  and  J.  Erlanger. 

"A  Simple  Liver  Plethysmograph,"  by  C.  W. 
Edmunds. 

"An  Artificial  Circulation  Apparatus  for  Stu- 
dents," by  W.  P.  Lombard. 

"A  Simplified  and  Inexpensive  Oxidase  Appa- 
ratus," by  H.  H.  Bunzel. 

"An  Improved  Form  of  Apparatus  for  Per- 
fusion of  the  Excised  Mammalian  Heart,"  by  M. 
Dressbach. 

BusiMM  Meetingi 

Executive  sessions  were  held  by  the  Pharmaco- 
logical Society  on  Monday,  December  29,  at  5  p.m. 
and  on  Tuesday,  December  31,  at  12:30  P.1C  The 
following  officers  were  elected  for  the  year  1914: 

Prs9k2ent— -Dr.  Torald  Sollmann. 

Seeretarsf — ^Dr.  John  Auer. 

Treasurer — Dr.  William  deB.  MacNider. 
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AddiUentA  memb^rg  of  tha  ^omaU^Jh.  Jehn 
J.  Abel,  Dr.  A.  L.  liOevtBhart. 

Mtmh&nh4fi  Mmmi^e0-^T>r.  B«id  Himt  (t«rm 
expires  1916). 

Election  of  Now  Membortd — Th^  asbim  of  the 
fonowing  candidates  were  sent  to  the  couneil  bj 
the  membenhi^  eommittee,  reoemmended  iov  slee- 
tion  hj  the  eotmcil  and  elected  bj  the  eoeie^: 
Dr.  A.  E.  Cohn,  Boekefeller  Institute,  Kew  York 
City;  Br.  H.  F.  Helmbolts,  Qjprhgae  Idemorial 
Institute,  Ohiea«o,  Bl.;  Dr.  W.  A.  Jacobs,  Boeke- 
feller Institute,  New  York  City;  Dr.  Hugh  Mae- 
•Ouigaa,  Northwestern  Medical  School,  Chicago, 
HI. 

FedenaUon  Now&s — A  detailed  statement  of  the 
developmental  effeet  which  this  flrst  meeting  at 
the  three  societies  has  exerted  upon  the  federation 
formed  at  present  bj  these  societies,  will  be  giTen 
bf  the  general  secretary  of  the  federation  for  the 
jfiu  1913,  Dr.  A.  J.  Carlson.  Only  one  action,  that 
of  the  Pharmacological  Society,  need  be  naported 
hene.  It  will  be  remembered  that  delegates  from 
the  Physiological,  Biochemical  and  Phannaoolog- 
ical  societies  met  in  Cleveland  last  year  (1012)  to 
establish  a  federation  of  the  Andaricaa  societies 
for  aiperimental  biology.  Among  the  motions 
passed  ananimously  was  <Mie  which  provided  for 
the  shifting  of  papers,  with  the  author's  consent, 
from  the  program  of  eoA  society  to  that  of 
4nother,  if  it  wane  eonsidered  advisaUe  by  the 
secretaries.  In  e<rdar  to  prevent  a  peesiUe  eon- 
iliet  path  the  spirit  of  Seetion  2,  Article  III,  of  the 
constitution  of  the  Pharmaoological  Society,  wkich 
atates  -that  no  one  shall  be  admitted  to  member- 
ahip  »iho  is  in  the  permanent  employ  of  any 
drug  firm,  a  anotion  was  put  and  carried  unani- 
mously  by  the  Pharmacologieal  Socie^  in  its  execu- 
tive session,  recommending  that  no  paper  ehonld 
be  transferred  to  the  program  of  the  Pharmacolog- 
ical Society  without  the  esKplieit  consent  of  its 
secxetary.  This  was  done  in  order  to  pievent  as 
far  as  possible  the  appearance  of  any  paper  of  a 
eommarcial  nature  on  the  programs  of  the  Phar- 
macological Society,  for  the  other  two  members  of 
the  federation  do  not  have  this  clause  which  ex- 
cludes from  membership  those  in  the  employ  of 
business  concerns.  It  may  be  stated  that  the 
Pharmacological  Society  did  not  take  this  action 
because  of  any  specific  occurrence,  but  because  the 
society  deemed  it  proper  at  this  time  to  again 
emphasize  its  individual  position  in  the  matter. 

Dinners  and  Smohor$, — Excellent  subscription 
dinners  of  very  moderate  cost  formed  an  enjoyable 
feature  of  &e  PhilaAtfphia  meetingB  and  were  at- 


tended not  onJiy  by  the  members  of  tiie  fMeration, 
but  else  by  the  Naturalists,  Zoologiata  and 
Pathologists.  They  were  held  on  the  ensniagi  of 
December  29  and  30  at  the  Walton  Bbtel  and 
Kngler's  rastaurant,  le^peetively.  Then  were  loidj 
a  few  speeches;  at  the  first  dinner  Drs.  W.  W. 
Keen  and  S.  J.  MeKser  spoke;  at  the  second  din- 
ner the  Naturalists  presided  and  Dr.  Baymond 
Pearl  delivered  a  short  address. 

At  the  last  executive  session  of  the.  society  a 
motion  was  passed  unanimously  to  thank  the  loeil 
eomndttee  representing  the  University  of  Pennsyl- 
vania and  Jefferson  Medical  College  for  the  com- 
prehensive and  efltcient  way  with  which  all  nr- 
rangements  for  the  meetings  and  the  visitors'  com- 
fort were  made.  No  names  are  mentioned  in  this 
expression  of  appreciation  because  the  secretary  is 
informed  that  practically  every  Philaddi^a  mem- 
ber of  the  three  constituent  societies  labored  on 
the  local  committee  to  make  the  first  meeting  of 
the  federation  as  enjoyable  as  possible.  It  wfll 
be  the  opinion  of  every  one  present  tiiat  their 
efforts  were  entirely  sueceesful,  that  the  visitors 
attended  with  pleasure  and  left  with  regret 

JOHK  AUBB, 
oeofwo^y 
THX  BOCKXRLLIS  iMflTOUTB 


80CIETIB8  AND  ACADBMIEB 

THX  ▲NTHROPOLOOICAL  60CIETT  OF  WASHINGTOM 

At  a  special  meeting  of  the  Society  held  on  No- 
vember 4,  at  the  National  Museum,  Dr.  John  B. 
Swanton  read  a  paper  entitled,  ''The  Indian  Vil- 
lage."   He  stated  that  while  it  is  a  common  no- 
tion that  country  life  preceded  urban  life^  this 
view  is  not  absolutely  correct,  urban  life  in  its 
germs   going  back  almost  as  far  as  man   hixii- 
self.    He  then  took  up  the  various  factors  tending 
to  produce  the  village,  determine  its  diaraeter, 
and  subsequently  knit  it  together.    These  he  found 
to  be  of  three  orders,  material,  social  and  rdigiotis. 
Among  the  first  he  enumerated  material  availsible 
for  the  construction  of  houses,  position  with  refer- 
ence to  the  food  supply  and  fresh  water,  and  oc- 
casionally also  position  with  reference  to  the  son. 
Among  social  factors  he  treated  trade,  desire  ^or 
exchange  of  ideas,  need  of  mutusl  protection  ax&d 
relationship,  especially  in  the  peculiar  form  it  as- 
sumed under  totemism.    Finally  the  growth  ot  a 
village  or  town  cult  was  traced  from  the  praddeskl 
independence  of  shamanism  pure  and  simple    to 
the    eomflete   town    ritual,    sometimes    dii«etiyy 
sometimee  through  the  fusion  of  dan  ceremonies 
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and  sometimaB  throngli  the  rituals  of  regions 
07  other  aoeietiea.  These  factors  were  illiis- 
trated  tj  reference  to  the  tribes  of  the  North 
Paeifie  Coast  and  the  Onlf  area.  A  possible 
svolntion  was  suggested  in  three  stages,  Urst,  the 
liaphasard  eoUeetion  of  hunters,  flahers,  or  per- 
hape  agrieoltnraliets,  in  a  certain  spot;  seeondi 
the  derelopment  of  social  relations  among  them, 
particularly  through  intermarriage,  and  thirdly, 
a  religious  seal  or  stamp  of  unity,  though  it  was 
not  the  writer's  intention  to  set  this  up  as  a  hard 
and  fast  process  of  evolution.  It  was  noted  that 
totemie  dans  among  some  tribes  might  have  been 
erolTed  in  a  similar  manner.  In  conclusion,  a 
short  comparison  was  made  between  the  Indian 
Tillage  and  the  modem  city,  attention  being  called 
to  the  fact  that  in  the  latter  the  most  important 
determining  factor  is  trade,  while  in  the  former 
relationsliip,  religious  observances,  and  to  some 
extent  motiyes  of  protection,  were  much  more 
prominent. 

The  subject  was  discussed  at  some  length  by  Mr. 
J,  N.  B.  Hewitt,  who  confined  his  remarks  to  the 
village  in  the  social  organization  of  the  Iroquois. 
The  basis  of  the  social  organization  was  actual  or 
ilctitioua  blood  kinship  traced  through  the  mother. 
The  eoheeiveness  of  the  several  units  was  obtained 
through  the  ties  of  duty  and  privilege  subsisting 
between    dans  united  by  the  marriage  of  their 
sons  and   daughters.     The  dans  were  organised 
into  two  phratriee  or  sisterhoods  of  dans,  one  of 
which  represented  the  masculine  and  the  other  the 
feminine,  in  nature.    This  division  was  maintained 
in  an  public  meetings.    The  one  side  was,  there* 
fore,  called  the  "father  side,''  and  the  other,  the 
"child  Bide,"  which  of  course  was  the  "mother 
side."     Strong  lines  of  actual  or  artificial  kin- 
ship   and    cleavage   ezisted    between    these    two 
groups. 

The  eUajiB'  totrau  have  no  especial  rdigious 
significance  at  present,  that  is,  there  are  no  cere- 
monies in  honor  of  them.  That  there  were  such 
in  early  times  is  quite  possible.  The  decadence 
of  the  worship  of  the  dan  totem  was  probably 
due  to  the  imification  of  the  clan  government  into 
that  of  the  tribe,  and  later,  of  the  tribe  into  that 
of  the  confederation.  The  great  influence  of  the 
council  of  women,  comjKMed  of  mothers  only,  in 
the  affairs  oi  the  village  and  tribe  and  confed- 
eration wae  emphasised,  and  illustrated  by  the 
effectiveneeB  with  which  they  could  stop  or  pre- 
vent a  war.  They  needed  only  to  forbid  their 
sons  to  €fBgSLgB  in  warlike  activity  under  penalty 


of  becoming  outlaws  to  the  tribe  and  confedera- 
tion. The  gradual  adoption  of  the  Tuscarora 
tribe  of  North  Carolina  by  the  Iroquois  League 
on  motion  of  the  Oneidas  as  their  sponsors,  was 
described,  the  Tuscaroras  being  first  regarded  as 
infants,  then  as  boys  who  were  not  allowed  to 
take  part  in  the  wars  and  councils  of  the  League, 
and  then,  finally,  as  warriors  having  their  own 
federal  chiefs  to  represent  them  in  the  Federal 
Council  of  the  League. 

The  469th  regular  meeting  of  the  society  was 
hdd  November  25,  1913,  the  president,  Mr.  Stet- 
son, in  the  chair. 

Dr.  Danid  Folkmar,  who  has  charge  of  the  re- 
port on  "Mother  Tongue"  in  the  Bureau  of  the 
Census,  addressed  the  Sodety  on  "Some  Besults 
of  the  First  Census  of  European  Baces  in  the 
United  States."  Statistics  of  the  mother  tongue, 
or  native  language,  of  the  "foreign  white  stock" 
of  the  United  Statee  are  presented  in  the  report 
soon  to  be  issued  by  the  Bureau  of  the  Census. 
It  was  prepared  under  the  supervision  of  the  chief 
statistician  for  population,  assisted  by  the 
speaker  as  expert  special  agent  There  are  pre- 
sented, for  the  first  time  in  the  census,  figures 
directly  relating  to  the  ethnic  composition  of  the 
white  population  of  the  United  States,  in  so  far 
as  that  is  indicated  by  the  native  language. 
This  term  is  taken  to  mean  the  language  of  cus- 
tomary speech  in  the  homes  of  the  immigrants  be- 
fore immigration. 

One  of  the  most  interesting  facts  disdosed  in 
this  report  is  the  great  numerical  preponderance 
which  is  still  hdd  by  the  mother  tongues  of  north- 
western Europe,  as  a  whole,  notwithstanding  the 
high  rank  numerically  which  has  been  gained  by  a 
few  individual  mother  tongues  from  eastern  and 
southern  Europe — especially  the  Italian,  Polish  and 
Yiddish.  These  three  now  stand  third,  fourth  and 
fifth'  in  rank.  The  English  and  Celtic  mother 
tongues  are  by  all  odds  the  ones  most  largely  rep- 
resented in  the  foreign  white  stock  of  the  United 
States.  The  number,  10,037,420,  is  considerably 
greater  than  that  of  the  German  mother  tongue, 
which  latter  contributes  more  than  one  fourth 
(27.3  per  cent.)  of  the  total  foreign  white  stock 
of  the  United  States,  as  reported  in  1910.  Italian, 
Polish  and  Yiddish  come  next  in  rank,  but  none 
of  them  number  as  much  as  one  fourth  of  the 
Qerman.  To  these  three  mother  tongues,  inter- 
mediate in  rank  but  considerable  in  numbers,  may 
be  added  the  Swedish,  French  and  Norwegian,  all 
belonging  to  northwestern  Europe,  except  a  por- 
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tion  of  the  French.  No  other  mother  tongue  thaa 
the  eif ht  thus  far  enumerated  foniahee  as  mneh 
at  2  per  cent,  of  the  total  of  the  foreign  wUte 
stock  of  the  United  States,  or  numbers  aa  much  as 
1|000,000.  The  eight  major  mother-tongoe  stocks 
alread/  named  account  for  87.5  per  cent,  of  the 
total  foreign  white  stock. 

How  small  a  factor  the  ''new"  immigration 
from  southern  and  eastern  Europe  really  is  up  to 
the  present  time,  may  be  better  shown  by  eom* 
paring  it  with  the  total  white  population  of  the 
United  States.  Taking  as  100  per  cent,  the  total 
white  population  of  the  United  States  in  1910, 
numbering  81,731,957,  the  so-called  "natlye 
stock"  constitutes  60.5  per  cent,  and  the  three 
great  linguistic  families  of  foreign  stock  from 
northwestern  Europe  constitute  27.1  per  cent.,  ma- 
king a  total  of  87.6  per  cent  The  elements  from 
southern  and  eastern  Europe  constitute,  therefore, 
lees  than  18  per  cent,  of  the  total.  Of  this  the  two 
principal  Latin  mother  tongues — ^the  French  and 
the  Italian — contribute  less  than  5  per  cent.,  and 
the  two  principal  Slaric  mother  tongues — the 
Polish  and  the  Bohemian^— and  the  Hebrew,  taken 
together,  contribute  also  less  than  6  per  cent., 
learing  to  all  the  remaining  mother  tongues 
another  5  per  cent,  or  less  of  the  total  Of  the 
total  foreign  white  stock  of  the  United  States, 
32,243,882,  there  are  8,817,271  persona  who  are 
of  German  stock  when  counted  according  to 
mother  tongue,  but  a  trifle  under  8,500,000 
(8,495,142)  of  German  stock  when  counted  by 
their  country  of  origin,  Germany. ' 

Immigrants  from  Austria  are  far  more  Slavic 
than  Germanic.  Russian  immigration  is  shown  to 
be  far  more  Hebrew  (52.3  per  cent.)  than  Bua- 
sian  (2.5  per  cent.)  or  even  Slavic.  Immigration 
from  Turkey  in  Europe  is  not  so  much  Turkish  aa 
Greek  and  Bulgarian.  Both  the  first  and  the  sec- 
ond generations  of  immigration  from  Bussia  show 
that  over  50  per  cent,  report  Yiddish  and  He- 
brew as  their  mother  tongue.  The  returns  for 
"Yiddish  and  Hebrew"  reflect  ethnic  composi- 
tion less  satisfactorily  than  the  returns  for  other 
mother  tongues.  A  part — ^how  large  a  part  there 
is  no  means  of  judging— of  those  whose  ancestral 
language  is  Hebrew  doubtless  have  reported  Ger- 
man, English,  Polish  or  other  mother  tongues.  Of 
the  total  number  of  Yiddish-speaking  people  838,- 
193  came  from  Bussia,  144,484  from  Ausferiar 
Hungary,  41,342  from  Boumania,  14,409  from  the 
United  Bangdom,  and  7,910  from  Germany. 

The  full  list  of  mother  tongues  as  reported  at 


the  Thirteenth  Census  is  given  for  the  total  for- 
eign white  stock  (whieh  includes  the  foreign  bom 
and  the  nativea  of  f oraign  or  mijosd  pafeutafs) 
and  for  the  foreign-bom  whites  aeparatsly,  aa  fel- 
lows: 

Totalis 

•Ign  Wblft  Foreifn 

If  other  Tongaa                       Stock.  1910  bora  WUte 

An  mother  tongues 32,243,382  13,345,645 

EngUsh  and  Celtici   10,037,420  3,363,792 

Germanic: 

German 8,817,271  2,759,032 

Dutch  and  Frisian 324,930  126,045 

Flemish    44,806  25,780 

Scandinavian: 

Swedish    1,445,869  683,218 

Norwegian  1,009,854  402,587 

Danish   446,473  186,345 

Latin  and  Greek: 

ItaUan    2,151,422  1,365,110 

French    1,357,169  528,842 

Spanish 448,198  258,131 

Portuguese 141,268  72,649 

Boumanian  51,124  42,277 

Gteek 130,379  118,879 

Slavic  and  Lettic: 

Polish  1,707,640  948,781 

Bohemian  and  Moravian. .      539,392  228,738 

Slovak 284,444  166,474 

Bussian 95,137  57,926 

Buthenian 35,359  25,181 

Slovenian  183,431  123,631 

Serbo-Croatian: 

Croatian  93,036  74,036 

Dalmatian   5,505  ^44 

Servian 26,752  23,405 

Montenegrin 3,961  8,885 

Bulgarian 19,880  18,341 

Slavic,  n.  B 35,195  21,012 

Lithuanian  and  Lettish...      211,235  140,968 

Miscellaneous: 

Yiddish  and  Hebrew 1,676,762  1,051,767 

Magyar 320,893  229,0M 

Finnish 200,688  120,08e 

Armenian 80,021  23,988 

Syrian  and  Arabic 46,727  82,868 

Turkish 5,441  4,709 

Albanian 2,366  8,31S 

Another 790  646 

Unknown 313,044  116,878 

D^NIKL    FOLKMAB, 

80oretary 

1  Includes   persons  reporting  Irish,  Scotch   or 
Welsh. 
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THE  DOCTOS'S  DBEAM^ 

Dr.  Smith  is  a  practitioner  in  one  of  the 
large  cities  of  the  middle  West.  He  is  a 
man  of  good  training,  a  classical  graduate, 
took  his  professional  course  in  one  of  our 
best  schools,  and  did  hospital  service  both 
at  home  and  abroad.  He  is  a  general  prac- 
titioner and  keeps  well  posted  in  all  that 
he  does.  He  makes  no  claim  to  universal 
knowledge  or  skill,  but  is  conscientious  in 
all  his  work,  and  when  he  meets  with  a  case 
needing  the  service  of  a  specialist  he  does 
not  hesitate  to  call  in  the  best  help.  He 
has  made  a  good  living,  demands  fair  fees 
from  those  who  are  able  to  pay,  and  giYCS 
much  gratuitous  service  to  the  poor.  He 
is  beloved  by  his  patients,  held  in  high 
esteem  by  his  confreres,  and  respected  by 
all  who  know  him.  He  is  a  keen  observer, 
reads  character  for  the  most  part  correctly, 
and  is  not  easily  imposed  upon.  While  he 
recognizes  the  value  of  his  services,  he  is 
not  in  the  practise  of  medicine  with  the 
expectation  of  getting  rich,  and  his  inter- 
ests are  largely  humane  and  scientific.  He 
has  deep  sympathy  for  those  whose  ignor- 
ance leads  them  to  sin  against  their  own 
bodies,  but  he  is  devoid  of  weak  sentimen- 
tality and  does  not  hesitate  to  admonish 
and  even  denounce  the  misdeeds  of  his 
patients  whatever  their  social  i>osition. 
During  twenty  years  of  practise  in  the 
same  locality  he  has  become  acquainted 
with  the  vices  and  virtues  of  many  families. 
He  is  not  looking  for  the  coming  of  the 
millenium,  but  he  is  often  impatient  of 
the  slow  pace  with  which  the  race  moves 

1  Bead  at  the  seventh  annual  meeting  of  the  As- 
sociation of  Presidents  of  Life  Insurance  Com- 
panies, December  11,  1913. 
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towards  physical,  mental  and  moral  better- 
ment. One  of  his  patients  is  a  large  manu- 
facturer employing  many  unskilled  labor- 
ers. Dr.  Smith  has  often  pointed  out  to 
this  man  that  the  efficiency  of  his  working 
force  would  be  multiplied  many  times  were 
the  men  paid  better  wages,  the  work  done 
in  rooms  better  lighted  and  ventilated,  and 
in  general  with  a  little  more  humaneness 
shown  them.  Another  is  at  the  head  of  a 
large  mercantile  house  which  employs 
clerks  at  the  lowest  possible  wages  and 
makes  the  conditions  of  life  well  nigh  un- 
endurable. A  wealthy  woman  gives  largely 
to  church  and  charity  from  her  revenues 
which  come  from  the  rental  of  houses  in 
the  red  light  district.  Another  of  the  doc- 
tor's patrons  is  a  grocer  who  sells  ^^egg 
substitutes"  and  similar  products  ''all 
guaranteed  under  the  pure  food  law." 
We  will  not  continue  the  list  of  the  doctor's 
patrons  and  it  must  not  be  inferred  that  all 
are  bad,  for  this  is  not  true.  The  majority 
are  honest,  conscientious  people,  as  is  the 
case  in  all  communities.  Our  country  has 
a  population  of  nearly  one  hundred  mil- 
lions. Millions  of  these  are  decent,  re- 
spectable citizens,  not  altogether  wise,  but 
for  the  most  part  well  intentioned.  Thou- 
sands are  brutal  in  their  instincts,  criminal 
in  their  pursuits,  and  breeders  of  their  kini 
We  claim  to  be  civilized,  but  there  are  those 
among  us  who  would  be  stoned  to  death 
were  they  to  attempt  to  live  in  a  tribe  of 
savages.  But  I  must  stop  these  parentheti- 
cal excursions  and  get  back  to  Dr.  Smith 
and  his  dream.  On  a  certain  day  in  Novem- 
ber of  the  present  year  he  had  been  unusu- 
ally busy,  even  for  one  whose  working  hours 
frequently  double  the  legal  limit.  During 
his  office  hours  he  had  seen  several  cases 
which  gave  him  grave  concern.  There  was 
William  Thompson,  the  son  of  his  old 
classmate  and  college  chum,  now  Judge 
Thompson.     William  finished  at  the  old 


university  and  is  now  an  embryo  lawyer 
promising  to  follow  in  the  footsteps  of  his 
honored  and  honorable  father,  but  William 
belonged  to  a  fast  fraternity  at  college  and 
came  to  Dr.  Smith  this  morning  with  cop- 
per-colored spots  over  his  body  and  a  local 
sore.    The  doctor  easily  diagnosed  the  case 
and  pointed  out  to  William  that  he  was  a 
walking  culture  flask  of  spirochetes,  a  con- 
stant source  of  danger  to  all  who  should 
come  in  contact  with  him,  and  that  years  of 
treatment  would  be  necessary  to  render 
him  sound  again.    On  the  lip  of  a  girl,  the 
daughter  of  another  old  friend,  the  doctor 
had  found  a  chancre  caused  by  a  kiss  from 
her    fiance,    a   supposedly    upright   man 
prominent  in  church  and  social  circles.    He 
had  seen  a  case  of  gonorrhea  in  a  girl  baby 
contracted  from  her  mother,  the  wife  of  a 
laboring  man.    A  case  of  gonorrheal  oph- 
thalmia in  a  young  man  whose  only  sin  was 
that  he  had  used  the  same  towel  used  by  an 
older  brother  next  demanded  his  attention. 
Several    cases    of    advanced    tuberculosis 
among  those  who  had  been  told  by  less 
conscientious  physicians  that  the  cough  was 
only  a  bronchial  trouble  made  Dr.  Smith 
lament  the  standard  of  skill  and  honor 
among  some  of  his  professional  brethren. 
Rapid  loss  in  weight  in  an  old  friend  who 
had  been  too  busy  to  consult  him  earlier 
was  diagnosed  as  neglected  diabetes.     In 
another  instance  dimness  of  vision  and  fre- 
quent headaches  persisting  for  months  had 
not  sufficed  to  send  an  active  business  man 
to  the  physician.     This  proved  to  be   an 
advanced  case  of  Bright 's  disease,  which 
should   have  been  recognized  two   years 
earlier.      Urinary^    ophthalmoscopic     and 
blood  pressure  tests  demonstrated  the  seri- 
ousness of  the  present  condition.    A  breast 
tumor  on  the  wife.  o£  an  old  and  respected 
friend  showed  extensive  involvement  of  the 
axillary  glands  and  the  operation  demand- 
ed promised  only  temporary  relief,  labile 
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had  it  been  done  months  before,  complete 
removal  of  the  diseased  tissue  would  have 
resulted.    In  making  his  calls  for  the  day 
Dr.  Smith  had  experienced  both  among  the 
well-to-do  and  the  poor  many  things  which 
had  brought  within  the  range  of  his  vision 
more  and  darker  clouds  than  those  which 
floated  in  the  dull  November  sky.    More 
than  a  year  before  he  had  become  estranged 
from  the  family  of  one  of  his  oldest  and 
best  friends.    The  breaking  of  this  relation- 
ship which  had  continued  from  his  earliest 
professional  service  and  had  been  fiUed 
with  the  common  joys  and  sorrows  shared 
only  by  the  family  physician  and  those 
under  his  charge,  had  cast  a  deep  shadow 
over  the  doctor's  life.    He  had  officiated  at 
the  birth  of  each  of  his  friend's  five  chil- 
dren, and  he  felt  a  parental  love  and  piide 
in  them  as  he  saw  them  grow  into  healthy 
womanhood  and  manhood.    A  little  more 
than  a  year  ago,  he  learned  that  the  eldest 
of  these  children,  a  beautiful  and  healthy 
girl  of  eighteen,  was  engaged  to  a  young 
man  whom  he  knew  to  be  a  rake.     In  a 
spirit  of  altruism  he  had  gone  to  the  father 
and  mother  and  protested  against  the  sac- 
rifice of  the  daughter.     This  kindly  in- 
tended intervention  was  met  with  a  stormy 
rebuff,  and  the  doctor  was  rudely  dismissed 
from  his  friend's  house.     But  when  the 
young  woman  whose  life  with  her  unfaith- 
ful husband  had  made  her  deeply  regret 
her  fatal  infatuation,  felt  the  first  pains  of 
childbirth  she  begged  of  her  parents  that 
her  old  friend  might  be  sent  for,  and  that 
morning  he  had  delivered  her  of  a  syphilitic 
child.     How  unlike  the  previous  births  at 
which   he  had  officiated  in  this  friend's 
house  I    It  had  been  the  custom  to  have  the 
doctor  at  every  birthday  dinner  given  the 
five  children,  and  one  of  the  boys  bore  his 
name.   Therewouldbeno  birthdays  for  this, 
the  first  grandchild,  and  what  could  the 
future  promise  the  young  mother  f   Surely, 


the  November  day  was  overcast  with 
clouds  for  Dr.  Smith  before  its  gray  light 
awoke  the  slumbering  city.  As  he  walked 
the  few  short  blocks  from  his  friend's  to 
his  own  home,  he  cried  in  deepest  sorrow 
how  many  thousands  of  daughters  must  be 
sacrificed  before  their  parents  will  permit 
them  to  walk  in  the  light  of  knowledge  and 
not  in  the  shadow  of  ignorance.  After  a 
breakfast,  which  was  scarcely  tasted,  he 
read  in  the  morning  paper  that  the  an- 
nouncement that  ''Damaged  Goods"  was 
to  be  given  in  his  University  town  had  met 
with  such  a  storm  of  protest  from  the 
learned  members  of  the  faculty  that  the 
engagement  had  been  cancelled.  * '  Surely, ' ' 
he  said,  *'the  fetters  of  prudery  and  custom 
bind  both  the  learned  and  the  unlearned." 
After  his  morning  office  hours  Dr.  Smith 
visited  his  patients  at  the  city  hospital. 
Here  is  .a  wreck  from  cocaine  intoxication, 
the  poison  having  been  purchased  from  a 
drug-store  owned  by  a  prominent  local 
politician.  In  a  padded  cell  is  a  man  with 
delirium  tremens,  a  patron  of  a  gilded 
saloon  run  by  another  political  boss.  In 
the  lying-in  ward  are  a  dozen  girls  seduced 
in  as  many  dance  halls  with  drinking 
alcoves.  Time  will  relieve  these  girls  of  the 
products  of  conception,  a  longer  time  will 
be  required  to  free  them  from  the  diseases 
which  they  have  contracted,  but  all  time 
will  not  wash  away  the  stains  on  their 
lives,  and  what  of  the  fatherless  children 
to  be  bomT  Thirty  beds  are  filled  with 
typhoids,  who  under  the  best  conditions 
must  spend  long  weeks  in  the  bondage  of  a 
fever,  which  day  by  day  gradually  but  in- 
exorably tightens  its  grasp.  The  furred 
tongues,  glazed  eyes,  fiushed  cheeks,  bound- 
ing pulses,  emaciated  frames,  delirious 
brains  were  all  due  to  the  fact  that  a  large 
manufacturer  had  run  a  private  sewer  into 
the  river  above  the  water  works.  The  greed 
and  ignorance  of  one  business  firm  had 
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been  permitted  to  endanger  the  lives  of 
half  a  million  of  people.  In  his  family  calls 
the  doctor  met  with  conditions  equally 
lamentable.  A  fond  mother  in  her  ignor- 
ance had  nursed  a  sore  throat  in  one  of  her 
children  with  domestic  remedies.  The 
membranous  patches  on  the  tonsils,  extend- 
ing upward  into  the  nasal  passages  and 
downward  into  the  larynx,  and  the  cyanotic 
face  with  labored  breathing  showed  that 
even  the  magical  curative  action  of  diph- 
theria antitoxin,  that  wonderful  discovery 
of  modem  medicine,  would  be  of  little  avail 
in  this  individual  case.  The  other  children 
were  treated  with  immunizing  doses  and 
the  doctor  had  the  consolation  of  knowing 
that  death's  harvest  in  that  household 
would  be  limited  to  the  one  whom  the 
mother's  ignorance  had  doomed. 

The  next  call  brought  Dr.  Smith  to  a 
home  in  which  the  conditions  were  equally 
deplorable  and  still  more  inexcusable.  One 
of  the  children  some  months  before  had 
been  bitten  by  a  strange  cur  which  soon 
disappeared  in  the  alley.  The  wound  was 
only  a  scratch  and  was  soon  forgotten. 
Now,  the  child  was  showing  the  first  symp- 
toms of  that  horrible  disease  hydrophobia. 
But  dogs  must  not  be  muzzled.  Women 
with  plumes,  torn  from  living  birds,  in 
their  hats,  formed  a  society  for  the  preven- 
tion of  cruelty  to  animals,  and  so  declared. 

It  must  not  be  inferred  that  all  of  Dr» 
Smith's  experiences  on  that  November  day 
were  sad.  Men  are  mortal ;  all  sickness  is 
not  preventable,  accidents  will  happen  and 
distressing  injuries  result.  This  world  is 
not  an  Eden  and  no  one  expects  that  all 
sorrow  will  be  banished  from  it.  Decay  and 
death  approach  with  advancing  years. 
Strength  and  weakness  are  relative  terms 
and  those  possessed  of  the  former  must  help 
bear  the  burdens  of  those  aflBicted  with  the 
latter.  Dr.  Smith  being  a  hard-headed, 
reasonable,  scientific  man,  is  no  Utopian, 


and  he  frequently  meets  in  sick  rooms  ex- 
periences which  greatly  increase  both  his 
interest  and  his  confidence  in  man.    He 
finds  the  young  and  vigorous  denying  them- 
selves many  pleasures  in  order  to  brighten 
the  pathways  of  the  old  and  infirm,  the 
fortunate  lending  a  helping  hand  to  the 
unfortunate,  and  the  wise  leading  the  un- 
wise.   No  one,  more  than  the  family  phy- 
sician, can  measure  and  appreciate  the  in* 
nate  goodness  that  springs  without  an  effort 
from  the  heart  of  humanity.    It  is  difficult 
for  the  physician  of  large  experience  to 
unreservedly  condemn  any  one,  and  he  is 
inclined  to  regard  all  sins  as  due  to  either 
heredity  or  environment    However,  it  must 
be  admitted  that  on  this  day  Dr.  Smith  had 
seen  but  little  sunshine  and  the  clouds  that 
had  gathered  about  him  had  hidden  the 
virtues  and  magnified  the  vices  of  his  com- 
munity, and  especially  was  this  true  of  the 
vice  of  ignorance,  for  ignorance  which  re- 
sults in  injury  to  one's  fellows  is  not  only 
a  vice  but  a  crime,  a  moral,  if  not  a  statu- 
tory one. 

Late  that  night  as  the  doctor  sat  before 
his  grate  he  fell  asleep,  and  now  he  is  busy 
among  his  patients  in  a  way  hitherto  quite 
unknown  to  him.   His  waiting-room  is  filled 
with  people,  old  and  young,  of  both  sexee, 
who  have  come  to  be  examined  in  order  to 
ascertain    the    exact    condition    of    their 
health.     A  young  man  before  proposing 
marriage  to  the  woman  of  his  choice  wishes 
a  thorough  examination.      He    wishes    to 
know  that  in  offering  himself  he  is  not 
bringing  to  the  woman  any  harm.    He  de- 
sires to  become  the  father  of  healthy  chil- 
dren and  he  is  not  willing  to  transmit  any 
serious  defect  to  them.    He  tells  the  doctor 
to  examine  him  as  carefully  as  he  would 
were  he  applying  for  a  large  life  insurance. 
The  doctor  goes  through  the  most  thorough 
physical  examination  and  tests  the  secre* 
tions  and  blood  with  the  utmost  care.     He 


January  30, 1914] 


SCIENCE 


153 


understands  his  own  responsibility  in  the 
matter  and  appreciates  the  high  sense  of 
honor  displayed  by  his  patient.    A  young 
woman  for  like  reasons  has  delayed  her 
final  answer  to  the  man  who  has  asked  her 
hand  in  order  that  the  doctor  might  pass 
upon  her  case.     Here  is  the  doctor's  old 
friend,  William  Stone.    Mr.  Stone  is  in  the 
early  fifties.    He  has  been  a  highly  success- 
ful, honorable  business  man,  has  accumu- 
lated a  sufficiency  and  enjoys  the  good 
things  which  his  wife  prepares  for  the 
table.    A  careful  examination  of  the  urine 
leads  the  doctor  to  caution  Mr.  Stone  to 
reduce  the  carbohydrates  in  his  food.    Mr. 
Perkins,  a  lawyer  who  throws  his  whole 
strength  in  every  case  he  tries,  and  of  late 
has  found  himself  easily  irritated,  shows 
increased  urinary  secretion  and  a  blood 
pressure   rather  high.     A  vacation   with 
light  exercise  and  more  rest  is  the  preven- 
tive prescription  which  he  receives.    Mrs. 
Williams,   after  being   examined  by  Dr. 
Smithy  undergoes  a  slight  operation  under 
local  anesthesia,  and  is  relieved  of  the  first 
and  only  malignant  cells   found   in  her 
breast.    Richard  Eoe,  who  is  preparing  for 
a  long  journey,  is  vaccinated  against  ty- 
phoid fever,  a  disease  no  longer  existent  in 
Dr.   Smith's  city  since  pollution  of  the 
water  has  been  discontinued.     John  Doe, 
who  is  a  mineralogical  expert  and  wishes  to 
do  some  prospecting  in  high  altitudes,  has 
his  heart  examined.    There  are  numerous 
applicants    for    pulmonary    examination. 
This  is  done  by  Dr.  Smith  and  his  assistants 
in  a  most  thorough  and  up-to-date  manner, 
and  advice  is  given  each  according  to  the 
findings.    It  has  been  many  years  since  Dr. 
Smith  has  seen  an  advanced  case  of  pulmo- 
nary   tuberculosis    and    the    great   white 
plague  will  soon  be  a  thing  of  the  past. 
Every  body  goes  to  a  physician  twice  a  year 
and    undergoes    a  thorough  examination. 
The  result  of  this  examination  is  stated  in 


a  permanent  record  and  no  two  consecutive 
examinations  are  made  by  the  same  physi- 
cian, in  order  that  a  condition  overlooked 
by  one  may  be  detected  by  another.  Cases 
of  doubt  or  in  which  there  is  difference  of 
opinion  are  referred  to  special  boards.  The 
average  6f  human  life  has  been  greatly 
increased  and  the  sum  of  human  suffering 
has  been  greatly  decreased.  Preventive 
has  largely  replaced  curative  medicine. 
Tenements  are  no  longer  known ;  prostitu- 
tion and,  with  it,  the  venereal  diseases  have 
disappeared;  institutions  for  the  feeble- 
minded are  no  longer  needed,  because  the 
breed  has  died  out;  insanity  is  rapidly  de- 
creasing because  its  chief  progenitors,  alco- 
holism and  syphilis,  have  been  suppressed. 
These  and  many  other  pleasing  visions 
come  to  Dr.  Smith  in  his  dream,  from 
which  he  is  startled  by  the  ring  of  the  tele- 
phone at  his  elbow.  The  call  says:  ''Come 
quickly  to  Pat  Ryan's  saloon  at  the  comer 
of  Myrtle  and  Second.  There  has  been  a 
drunken  ro'w.  Bring  your  surgical  instru- 
ments. ' '  Then  the  smiles  which  had  played 
over  the  face  of  the  doctor  in  his  dream 
were  displaced  by  lines  of  care  and  he  went 
forth  into  the  darkness  of  ignorance  and 
crime. 

There  are  many  Dr.  Smiths  and  they 
have  been  seeing  pleasing  visions  in  their 
dreams  and  meeting  with  stem  realities  in 
their  waking  hours.  Nearly  fifty  thousand 
Dr.  Smiths  constitute  the  American  Medi- 
cal Association  which  is  expending  thou- 
sands of  dollars  annually  in  trying  to  so 
educate  the  people,  that  unnecessary  disease 
will  be  prevented.  The  doctors  are  asking 
that  the  work  of  the  national,  state,  muni- 
cipal and  rural  health  organizations  may 
be  made  more  effective,  that  the  knowledge 
gained  in  the  study  of  the  causation  of  dis- 
ease may  be  utilized.  The  world  has  seen 
what  has  been  done  in  Havana  and  on  the 
Canal  Zone,  how  yellow  fever  and  malaria 
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have  been  suppressed,  and  how  the  most 
pestilential  spots  on  earth  may  be  converted 
into  healthful  habitations  for  man.  Sci- 
entific medicine  has  made  these  demonstra- 
tions and  the  world  applauds,  but  seems 
slow  to  make  general  application  of  the 
rules  of  hygiene. 

Dr.  Foster  had  experienced  the  doctor's 
dream  when  he  said  to  you  in  1909 : 

I  look  forward  with  confidence  to  the  time  when 
preventable  diseases  wiU  be  prevented,  and  when 
curable  diseases  will  be  recognised  in  the  curable 
stage  and  will  be  cored,  and  I  believe  the  grandest 
triumphs  of  civilization  wiU  be  the  achievements 
which  wiU  result  from  a  realization  of  the  possi- 
bilities of  preventive  medicine. 

Professor  Fischer,  a  most  earnest  and 
intelligent  student  of  the  prevention  of 
sickness  and  the  deferring  of  death  has 
stated  that  ''by  the  intelligent  application 
of  our  present  knowledge,  the  average  span 
of  human  life  may  be  increased  full  fifteen 
years." 

It  has  been  proposed  that  the  life  insur- 
ance companies  represented  here  seek  to 
prolong  the  lives  of  their  policyholders  by 
offering  them  free  medical  reexamination 
at  stated  intervals.  It  has  been  shown  that 
in  all  probability  this  would  financially 
benefit  the  companies  in  the  increased 
longevity  of  their  policyholders  and  the  in- 
creased number  of  premiums  they  would 
pay.  This  is  a  business  proposition,  and  I 
hope  that  the  companies  will  inaugurate  it 
and  thus  demonstrate  that  the  lessening  of 
sickness  and  the  deferring  of  death  will 
pay.  Let  the  insurance  men  join  the  doc- 
tors and  help  in  the  great  work  for  the 
uplift  of  the  race  through  the  eradication 
of  unnecessary  disease  and  premature 
death.  In  this  way  we  can  hasten  the 
coming  of  the  better  man  by  making  the 
doctor's  dream  a  reality.  I  am  confident 
that  you  will  do  this,  not  because  it  will 


pay,  but  because  it  is  the  highest  service 
you  can  render  humanity. 

Victor  0.  Vaughan 

XJNIVZBSITT  OF  MICHIGAN 


THE  AMEBIC  AN  ASSOCIATION  FOB  TEE 

ADVANCEMENT  OF  SCIENCE 

SCIENCE,   EDUCATION  AND   DEMOCBACYt 

SoiENCB,  education  and  democracy — ^the 
three  great  enterprises  of  the  modem  world 
— are  in  no  institution  more  completely 
represented  than  in  this  American  Associ- 
ation for  the  Advancement  of  Science  and 
in  its  section  of  education.    We  are  organ- 
ized to  advance  science  in  all  its  range 
from  the  most  esoteric  deduction  of  the 
mathematician  to  the  most  homely   con- 
trivance of  the  inventor,  and  at  the  same 
time  to  diffuse  scientific  knowledge   and 
scientific  method  among  all  who  are  willing 
to  listen.     Our  membership  includes  the 
ablest  scientific  leaders  and  equally  those 
who  in  Bishop  Berkeley's  phrase  are  **un- 
debauched  by  learning. ' '   We  migrate  from 
place  to  place  for  our  meetings  in  order 
that  we  may  teach  and  learn  in  all  parts  of 
the   country.    We   form   more   nearly    a 
democracy  of  science  than  any  other  organ- 
ization.    Education  is  amalgamated  with 
every  section  of  our  association,  which  is  as 
completely  an  educational  institution  as  is 
a  university.    And  as  the  university,  de- 
voted throughout  to  education,  yet  may  in- 
clude a  department  or  school  of  education,, 
so  we  have  conducted  in  recent  years  ar 
section  of  education.    This  section  is  con- 
cerned with  the  place  of  the  sciences  in  our 
educational  system  and  with  improving  the 
methods  of  teaching  them*    It  has  also  aa 
its  object,  perhaps  its  principal  object,  the 
development  of  a  science  of  education ;  for 
there  is  no  other  applied  science — ^not  agri- 

1  Address  of  the  vice-pretident  and  chairman  of" 
the  Section  of  Education  of  the  Amerieaa  As- 
sociation for  the  Advanconent  of  Science,  read  wAr 
Atlanta,  Ga.,  on  December  31,  1913. 
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eoltarey  nor  engineering,  nor  medicine-^K>f 
eqnal  importance.  It  is  also  true  that  none 
is  more  backward  and  empiric,  none  in 
greater  need  of  scientific  principles  and 
scientific  methods. 

The  adequacy  of  much  of  our  mathe- 
matical teaching  is  illustrated  by  the  high- 
school  boy's  answer  to  the  question  ''What 
follows  when  the  three  sides  of  a  triangle 
are  equalf",  this  being  ''The  other  side 
will  be  equal  too.*'    However  that  may  be, 
seience,  education  and  democracy  are  the 
essential  sides  of  the  triangular  base  on 
which  rests  the  pyramid  of  the  civilization 
that  we  have,  on  which  will  stand  even  more 
solidly  the  better  civilization  that  is  to  be. 
The  foundations  we  can  follow  downward 
as  far  as  we  may  fancy — ^to  prehistoric  and 
prehuman  times,  to  metazoa  and  protozoa 
which  learn  by  experience  and  have  a  cer- 
tain equality  of  opportunity.    In  the  long 
eourse  of  evolution,  science  and  education 
always  have  been  interrelated.     Accumu- 
lated and  transmitted  knowledge  has  been 
the  basis  of  education,  and  in  turn  educa- 
tion has  made  i>ossible  the  accumulation 
and  transmission  of  knowledge.    Thus  have 
oome  language  and  writing,  the  alphabet 
and  printing,  tools  and  machines,  fire  and 
shelter    and   clothing,    the   cultivation  of 
plants  and  animals,  fine  arts  and  religions, 
sciences   and  their  applications,  codes  of 
eondnct  and  methods  to  enforce  them. 

During:  the  historic  period  there  has  been 
a  eonflict  between  science  and  education, 
on  the  one  side,  and  democracy,  on  the 
other.  Among  the  lower  animals  and  to  a 
oertain  extent  in  savage  tribes,  there  exists 
a  kind  of  democracy  and  equality  of  op- 
portonity.  Each  individual  faces  the  world 
with  the  endowment  received  at  birth,  not 
greatly  helped  by  the  position  of  his  family 
or  his  group.  But  when  knowledge  and 
education  became  so  complicated  that  they 
eoold  not  be  shared  equally  by  all,  when 


wants  increased  to  the  extent  that  some  had 
to  be  deprived  in  order  that  others  might 
be  gratified,  when  there  was  competition 
for  property  and  wealth,  then  society  was 
thrown  into  a  patriarchal  or  feudal  or  des- 
potic or  oligarchic  system.  The  material 
resources  did  not  suffice  to  provide  ade- 
quately for  all ;  the  stronger  seized  on  them, 
and  the  many  were  compelled  to  toil  in 
ignorance  and  poverty  in  order  that  the 
few  might  enjoy  knowledge,  leisure  and 
luxury.  Unto  those  who  had  was  given  and 
from  those  who  had  not  was  taken  even 
that  which  they  had.  The  E^ystem  of  indi- 
vidual, family,  class,  race  and  sex  privilege 
gained  the  saddle  and  still  rides  us  all. 

The  dominance  of  privilege  was  perhaps 
a  necessary  stage  in  social  development.  It 
may  be  that  power  and  wealth  concentrated 
in  individuals,  citizens  and  slaves,  an  aris- 
tocracy exploiting  serfs,  dependent  women, 
subject  .races,  were  required  to  save  the 
primitive  state  from  submergence  under 
savagery  and  barbarism,  to  develop  its  in- 
stitutions, to  promote  science  and  the  arts, 
to  set  standards  of  conduct.  Plato  provided 
slaves  for  his  republic ;  the  New  Testament 
accepted  Caesar,  slavery  and  the  subjuga- 
tion of  women.  When  the  resources  of  so- 
ciety were  sufficient  to  provide  adequately 
for  only  a  part  of  its  members,  universal 
education  and  equality  of  opportunity 
could  not  exist.  The  masses  were  com- 
pelled to  work  incessantly  for  the  bare 
necessities  of  life,  in  order  that  there  might 
be  classes  in  a  position  to  advance  science 
and  the  arts.  When  the  average  age  at  death 
was  twenty  years,  the  race  could  only  be 
continued  if  women  spent  their  lives  in 
bearing,  rearing  and  burying  their  children. 

But  science  with  its  applications  has  re- 
created the  world.  Within  a  century,  or  at 
most  two  centuries,  it  has  quadrupled  the 
efficiency  of  labor  and  doubled  the  length 
of  life.    Steam  and  electricity  enable  one 
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man  to  do  what  formerly  required  a  hun- 
dred. A  needle  or  a  lucif er  match  is  worth 
a  thousand  times  what  it  costs.  The  mail 
which  I  send  and  receive  daily  at  an  ex- 
pense of  two  or  three  dollars  would  cost 
hundreds  of  thousands  of  dollars  if  each 
piece  were  delivered  separately  without 
modem  methods  of  transportation.  It 
would  take  all  the  time  of  all  the  people  in 
the  United  States  to  write  part  of  what 
they  now  print.  In  the  western  world 
famine  is  no  longer  a  factor.  Cholera, 
smallpox  and  the  plague  have  decreased 
their  toll  to  less  than  one  per  cent,  of  what 
they  once  claimed.  Infant  mortality  has 
been  reduced  from  forty  to  ten  in  a  hun- 
dred. The  average  life  of  a  woman  after 
the  birth  of  her  last  child  is  perhaps  three 
times  what  it  was. 

The  economy  of  labor  and  of  life  which 
the  applications  of  science  have  wrought 
has  abolished  the  need  of  productive  toil 
by  children  and  has  made  possible  their 
universal  education.  The  wealth  of  society 
is  now  suflBcient  to  support  adequately 
every  child,  to  give  it  the  education  that 
opens  the  gateway  to  the  career  for  which 
it  is  fit,  to  provide  equality  of  opportunity 
and  a  true  social  democracy.  At  the  same 
time  this  education,  which  can  be  continued 
through  life,  for  not  more  than  four  hours 
a  day  of  routine  labor  by  each  adult  would 
suffice  to  provide  its  necessities,  gives  the 
basis  for  a  stable  and  complete  political 
democracy.  The  exploitation  of  children, 
sex  slavery,  industrial  servitude,  klepto- 
cratic  classes,  have  become  wanton  and 
intolerable.  It  is  also  true  that  in  addi- 
tion to  its  economic  control,  science  has 
been  a  dominant  factor  in  education  and 
in  life.  It  not  only  makes  the  educa- 
tion of  all  possible,  but  its  subject  matter 
and  especially  its  methods  supply  the  best 
material  for  education.  It  gives  us  leisure 
and  at  the  same  time  means  to  use  leisure 


worthily.  It  has  lessened  ignorance,  super- 
stition and  unreason;  it  has  taught  us  to  tell 
the  truth  as  we  see  it,  and  in  increasing 
measure  to  see  the  truth  as  it  is. 

Material  science  has  provided  the  eco- 
nomic foundations  of  democracy.    I  believe 
that  the  science  of  conduct  justifies  democ- 
racy and  will  guide  its  laws  and  institu- 
tions.  But  this,  it  must  be  acknowledged,  is 
only  a  matter  of  opinion.    One  of  my  col- 
lege friends  has  become  perhaps  the  most 
distinguished  mathematical  physicist  of  the 
world.    Standing  for  parliament  recently, 
the  four  principal  theses  of  his  electoral 
address  were :  Maintenance  of  a  hereditary 
house  of  lords,  introduction  of  a  protective 
tariff,  the  denial  of  home  rule  to  Ireland, 
state  schools  under  the  church.     These  re- 
actionary policies  were  endorsed  by  his 
election  to  represent  one  of  the  great  Eng- 
lish universities.    So  little  do  intelligence, 
character  and  scientific  attainment  lead  to 
agreement  in  regard  to  social  and  political 
theories.    Each  of  us  is  enmeshed  in  the  net 
of  his  class,  and  has  but  little  freedom  of 
movement.    The  individual  does  not  as  a 
rule  act  in  the  light  of  reason,  but  by  in- 
stinct and  impulse,  and  it  is  well  that  he 
does,  for  they  are  the  safer  guides.    But 
while  individual  conduct  is  in  the  main 
automatic  response  to  chance  circumstance, 
it  is  possible  by  forethought  to  select  indi- 
viduals and  to  arrange  circumstances.    Edu- 
cation and  scientific  research  are  subject  to 
social  control  and  should  be  the  chief  con- 
cern of  a  democratic  society. 

American  democracy  has  been  on  the 
whole  favorable  to  common-school  educa- 
tion. It  is  admitted  that  our  masters  must 
be  taught,  and  in  practise  this  country  has 
led  in  public  elementary  education  and  now 
leads  in  the  provision  of  high-school  and 
college  education.  More  than  96  per  cent. 
of  all  children  from  ten  to  fourteen  years 
of  age  are  enrolled  in  school.    There  are 
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one  million  two  hundred  thousand  students 
in  high  schools^  a  third  of  a  million  in 
higher  institutions.  Beading  and  writing 
have  become,  like  air  and  water,  the  com- 
mon heritage  of  all.  This  is  the  great 
achievement  of  democracy  in  the  modem 
world.  Thereby  it  has  assured  its  own  per- 
manence and  has  opened  up  the  way  along 
which  it  will  advance. 

Beading  and  writing  are  indeed  only 
pass-keys  which  unlock  various  gates* 
Further  progress  by  way  of  the  newspaper 
and  the  moving-picture  show  is  halting. 
We  have  inherited  the  educational  ideals 
of  the  idling  classes  and  their  dependent 
priests  and  clerks.  The  conmion  school 
prepares  for  the  high  school,  the  high 
school  for  the  college,  the  college  for 
** Who's  Who."  Our  scholastic  methods, 
invaluable  for  intercommunication  at  a  dis- 
tance in  space  and  time,  may  inhibit 
thought  and  action,  even  the  finer  forms  of 
speech  and  the  more  direct  expression  of 
the  emotions.  A  few  days  since  a  neigh- 
bor in  the  country,  now  over  eighty  years 
old,  who  suffered  or  enjoyed  such  educa- 
tional limitations  that  she  can  barely  read, 
wrote  to  me  **I  am  still  alive  but  i  don't 
know  what  for."  At  school  she  would  have 
been  taught  to  use  modestiy  a  capital  ''I" 
for  the  first  personal  pronoun  and  not  to 
end  a  sentence  with  a  preposition.  I  have 
learned  these  things  and  to  use  words  such 
as  "direct"  and  ''effective,"  but  I  do  not 
use  words  so  directiy  and  effectively  as  my 
neighbor.  One  of  my  children  at  the  age 
of  ten,  never  having  been  in  school,  wrote 
verses  such  as : 

An  army  marcliing  through  the  fields 
They  had  on  their  shields 
They  were  ready  to  flght  until  night 
But  there  was  no  army  to  fight 

and 

The  breeze  that  blows  is  the  salt  sea  breeze 
After  instruction  in  English  she  relapsed 


into  the  conventional  and  the  common- 
place. 

Who  now  can  write  a  sentence  such  as 
'^In  the  beginning  Qod  created  the  heaven 
and  the  earth,"  or  sentences  such  as  are 
found  on  every  page  of  Homer  and  Dante  f 
In  the  words  of  Arnold  : 

What   girl 

Now  reads  in  her  bosom  as  dear 

As  Bebekah  read,  when  she  sate 

At  eve  by  the  palm-shaded  wellf 

Who  guards  in  her  breast 

As  deep,  as  pellucid  a  spring 

Of  feeling,  as  tranquil,  as  suref 

What  bard, 

At  the  height  of  his  vision,  can  deem 

Of  God,  of  the  world,  of  the  soul, 

With  a  plainness  as  near, 

As  flashing  as  Moses  felt 

When  he  lay  in  the  night  by  his  flock 

On  the  starlit  Arabian  waste  f 

Can  rise  and  obey 

The  beck  of  the  Spirit  like  himf 

We  do  not  know  what  well-educated  men 
and  women  who  could  not  read  would  be 
like.  If  the  authors  of  the  Homeric  poems 
could  read  and  write  they  did  not  spend 
much  time  in  such  occupations.  Certainly 
they  did  not  learn  to  use  their  own  lan- 
guage by  the  study  of  Latin.  A  friend 
asked  a  porter  in  a  Swiss  hotel,  who  used 
many  languages  with  equal  facility  and  in- 
correctness, which  was  his  native  tongue. 
He  replied  that  he  did  not  know,  he  spoke 
all  languages ;  then,  in  answer  to  the  ques- 
tion as  to  the  language  in  which  he  thought, 
'*I  nevatink." 

Children  must  learn  to  read,  write  and 
calculate,  but  under  proper  conditions  of 
family  and  society  schools  to  teach  these 
tricks  would  be  nearly  as  superfluous  as 
schools  to  teach  infants  to  walk  and  talk. 
Those  familiar  with  the  literature  of  peda- 
gogic edification  will  be  weary  of  the  iter- 
ation that  the  word  ''educate"  means  to 
lead  out,  which,  not  cramming  full,  should 
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be  the  object  of  our  schoob.  This  is  not 
only  trite,  but  also  true.  Every  psychol- 
ogist knows  that  perceptions  are  not  there 
to  be  perceived,  but  as  a  condition  of  reac- 
tions ;  that  we  learn  by  doing ;  that  conduct 
is  the  only  thing  that  counts.  But  it  is 
also  true  that  by  its  etymology  the  word 
''educate"  might  mean  to  lead  out  the  in- 
dividual for  the  work  for  which  he  is  fit, 
to  select  the  ''dukes,"  the  leaders,  for  a 
democracy.  This  is  the  greatest  service  of 
education.  We  learn  to  do  things  not  by 
preparing  to  do  them,  but  by  doing  them; 
we  get  a  wider  outlook  not  by  so-called  cul- 
tural studies,  but  by  association  with  those 
who  have  broad  and  unselfish  interests ;  we 
must  learn  what  others  know,  but  it  is 
more  important  to  do  what  we  have  not 
been  taught  and  what  others  have  not  done. 
The  chief  object  of  the  school  is  to  open 
for  each  child  the  gateway  to  the  career  for 
which  he  is  fit.  Democracy  does  not  mean 
equal  mediocrity  of  all,  but  performance 
by  each  in  accordance  with  his  ability. 

What  a  man  can  do  is  prescribed  at 
birth;  what  he  does  depends  on  opportu- 
nity. The  famous  clause  "all  men  are  cre- 
ated equal"  was  probably  intended  by  Jef- 
ferson to  mean  equal  in  respect  to  life, 
liberty  and  the  pursuit  of  happiness.  How- 
ever that  may  be,  the  doctrine  of  evolution 
by  natural  selection  has  taught  every  one 
that  the  individuals  of  a  species  are  unlike 
at  birth.  The  amount  of  congenital  un- 
likeness  in  men  and  the  extent  to  which  it 
is  inherited  in  successive  generations,  on 
the  one  hand,  and  the  degree  to  which 
men  can  be  fitted  by  education  and  expe- 
rience for  different  performances,  on  the 
other  hand,  are  scientific  problems  on  the 
solution  of  which  depends  the  future  of 
social  and  political  institutions.  If  supe- 
rior ability  occurs  only  or  chiefly  in  certain 
family  lines,  if  classes,  races  and  the  sexes 
are  not  only  different  but  subordinated  one 


to  the  other  by  the  barriers  of  an  impas- 
sable heredity,  then  an  aristocratic  society 
and  an  oligarchic  government  are  imposed 
by  nature.  If  each  finds  of  necessity  his 
level  and  his  place  by  native  endowment, 
then  universal  education  and  equality  of 
opportunity  are  of  small  significance.  If, 
on  the  contrary,  among  five  children  taken 
at  random  from  the  public  schools,  one  is 
likely  to  surpass  in  ability  and  character 
the  privileged  boy  at  Groton  or  St.  Paul's; 
if  nine  boys  out  of  ten  and  ten  girls  out  of 
ten  have  no  chance  to  show  what  they  are 
fit  to  do,  then  our  need  is  more  democracy 
and  better  opportunity  for  the  fit. 

I  have  found  that  of  our  thousand  lead- 
ing men  of  science,  134  were  bom  in  Mas- 
sachusetts, 3  in  Georgia.  For  each  million 
of  their  population,  Massachusetts  and 
Connecticut  have  produced  a  hundred  sci- 
entific men  of  high  standing;  the  states  of 
the  southern  seaboard  but  two.  Does  this 
disparity  measure  difference  of  natural 
ability  or  difference  of  opportunity?  The 
frailties  of  human  nature  are  responsible 
for  two  experiments  which,  if  not  executed 
with  scientific  precision,  have  been  con- 
ducted on  a  large  scale.  In  this  country  and 
in  Great  Britain,  four  per  cent,  of  children 
are  illegitimate;  in  continental  cities  the 
percentage  is  as  large  as  twenty  and  even 
forty.  It  is  probable  that  these  children 
have  a  physical  heredity  equal  to  that  of 
the  average  child,  but  their  social  heritage 
is  inferior,  and  their  performance  corre- 
sponds with  their  opportunity.  If  hered- 
ity were  predominant  there  should  be 
among  our  thousand  leading  men  of  sci- 
ence some  forty  of  illegitimate  parentage, 
whereas  there  are  few  or  none.  The  mul- 
attoes  are  by  their  physical  heredity  mid- 
way between  the  whites  and  the  negroes, 
with  parentage  probably  superior  to  the 
average  in  both  races.  But  their  social  po- 
sition is  that  of  the  negroes,  and  their  i>eiv 
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formance  corresponds  with  their  environ- 
ment rather  than  with  their  heredity. 
There  is  not  a  single  mulatto  who  has  done 
creditable  scientific  work. 

According  to  unpublished  statistics  which 
I   have   collected,   43   per   cent,   of  our 
scientific  men  come  from  the  professional 
classes  who  form  one  thirtieth  of  the  pop- 
ulation.   Probably  one  half  of  them  are 
sons  of  the  one  per  cent,  of  the  popula- 
tion most  favorably  situated  to  produce 
them.     A  child  must  be  well  bom  if  he 
is  to  become  a  large  figure  in  the  world, 
but  there  may  be  tens  of  thousands  of 
children   bom   with   the   natural    endow- 
ments of  our  productive  scientific  men  who 
are  given  no  opportunity  to  develop  and 
use  their  ability  for  the  benefit  of  society. 
A  child  with  the  exact  constitution  of  Dar- 
win bom  in  China  a  hundred  years  ago 
would   surely  not   have   become   Darwin. 
What  chance  would  he  have  had  in  this 
country,  or  even  in  England,  if  his  father 
had  not  been  a  man  of  wealth  t    The  chief 
object  of  our  educational  system  should 
be  to  select  men  and  women  for  the  work 
for  which  they  are  most  fit.    To  train  them 
for  it  is  also  important,  but  less  so.    In 
England  one  half  of  its  men  of  perform- 
ance have  been  educated  at  two  universi- 
ties  having  together  some  6,000  students, 
nearly  all  from  the  dominant  classes;  one 
half  of  its  cabinet  ministers  have  come 
from  a  few  interrelated  noble  families.    It 
may  be  that  there  the  object  of  the  univer- 
sities    has   been   to   train   the   privileged 
elaases,  of  the  trade  schools  to  train  artisans. 
Here  the  end  of  our  schools  is  to  break 
down,  not  preserve,  the  barriers  of  birth,  to 
provide  opportunity,  not  privilege. 

Our  democracy  has  not  failed  in  its 
qoantitative  provision  of  education,  but  it 
has  been  backward  in  adjusting  this  educa- 
tion to  its  needs.  In  the  elementary  school, 
in  the  high  school,  in  the  conventional  col- 


lege, to  a  certain  exitent  in  the  university 
with  its  professional  schools,  outworn  tra- 
ditions have  persisted.  The  high  school  and 
college  are  in  large  measure  traditional  fe- 
male seminaries  of  the  kind  that  used  to 
teach  ''Latin,  logic  and  the  use  of  globes." 
The  colleges  of  liberal  arts  when  women  are 
excluded  tend  to  unite  the  amusements  and 
amenities  of  a  county  club  with  the  frivo- 
lous amateurism  and  the  futile  scholasticism 
of  its  class-rooms.  The  schools  of  medicine 
and  of  law  have  been  until  recently  trade 
schools  of  poor  grade,  proprietary  institu- 
tions lai^ely  conducted  for  the  indirect 
financial  profit  of  the  professors.  Endow- 
ments are  now  being  provided  and  stand- 
ards are  being  raised,  but  there  is  some- 
thing amiss  in  a  system  which  does  not  per- 
mit a  man  to  become  self-supporting  or  to 
engage  in  his  life's  work  until  he  is  twenty- 
seven  years  old.  If  the  cost  of  a  physi- 
cian's education  must  be  $10,000,  this 
money  should  be  paid  for  those  most  com- 
petent to  profit  from  it,  not  for  those  only 
whose  parents  happen  to  have  so  much 
money. 

Nothing  could  be  more  undemocratic  and 
anti-social  than  the  plan  of  endowing — 
namely,  compelling  the  people  to  support 
without  the  power  to  control — institutions 
where  the  sons  of  the  newly  rich  may  ac- 
quire the  manners  and  prejudices  of  the 
leisure  classes,  and  at  the  same  time  to  con- 
duct trade  schools  in  order  that  there  may 
be  cheap  skilled  labor  for  exploitation.  But 
the  road  to  democracy  may  be  paved  with 
bad  intentions.  It  is  one  of  the  ironies  of 
history  that  the  university  endowed  by 
wealthy  and  pious  patrons  for  the  educa- 
tion of  the  clergy  and  the  upper  classes, 
intended  for  the  support  of  church  and 
state,  should  by  the  nature  of  knowledge 
subvert  the  old  orthodoxy  and  the  old  social 
and  political  system.    It  is  safe  to  predict 
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that  the  trade  school  will  do  its  share  to 
break  down  the  capitalistic  regime. 

In  the  charmingly  worded  address  given 
by  the  then  professor  of  jurisprudence  and 
politics  at  the  sesquicentennial  exercises  of 
Princeton  University,  the  orator  said: 

I  am  much  mistaken  if  the  scientific  spirit  of 
the  age  is  not  doing  us  a  great  disservice,  work- 
ing in  us  a  certain  great  degeneracy.  Science  has 
bred  in  us  a  spirit  of  experiment  and  a  contempt 
for  the  past.  It  has  made  us  credulous  of  quick 
improvement,  hopeful  of  discovering  panaceas, 
confident  of  success  in  every  new  thing.  ...  I 
should  fear  nothing  better  than  utter  destruction 
from  a  revolution  conceived  and  led  in  the  scien- 
tific spirit.  .  .  .  Can  any  one  wonder,  then,  that 
I  ask  for  the  old  drill,  the  memory  of  times  gone 
by,  the  old  schooling  in  precedent  and  tradition,  the 
old  keeping  of  faith  with  the  past,  as  a  prepara- 
tion for  leadership  in  days  of  social  change?  .  .  . 
I  have  had  sight  of  the  perfect  place  of  learning 
in  my  thought  .  .  .  calm  Science  seated  there, 
recluse,  ascetic,  like  a  nun,  not  knowing  that  the 
world  passes,  not  caring,  if  the  truth  but  come  in 
answer  to  her  prayer;  and  Literature,  walking 
within  her  open  doors,  in  quiet  chambers  with 
men  of  olden  time,  storied  walls  about  her,  and 
calm  views  infinitely  sweet;  here  "magic  caae- 
ments,  opening  on  the  foam  of  perilous  seas,  in 
fairy  lands  forlorn,''  to  which  you  may  with- 
draw and  use  your  youth  for  pleasure;  ...  its 
air  pure  and  wholesome  with  a  breath  of  faith; 
every  eye  within  it  bright  in  the  clear  day  and 
quick  to  look  toward  heavoi  for  the  confirmation 
of  its  hope. 

Fourteen  years  later  the  same  speaker,  with 
his  ear  to  the  ground,  heard  better  voices : 

The  great  voice  of  America  does  not  come  from 
seats  of  learning.  It  comes  in  a  murmur  from 
the  hills  and  woods  and  the  farms  and  factories 
and  the  mills,  rolling  on  and  gaining  volume  until 
it  comes  to  us  from  the  homes  of  common  men. 
Do  these  murmurs  echo  in  the  corridors  of  uni- 
versities f  I  have  not  heard  them.  (Speech  to 
Pittsburgh  alumni,  April  17,  1910.) 

It  is  he  who  listened  to  the  voice  of  de- 
mocracy who  has  been  chosen  to  be  its 
leader. 
While  it  is  proper  to  protest  against  the 


undemocratic  survivals  in  the  universities 
which  we  have  inherited,  the  great  services 
which  they  have  rendered  and  now  perform 
should  not  be  forgotten*  From  the  founda- 
tion of  the  universities  of  Salerno,  Bologna, 
Paris  and  Oxford  to  the  establishment  of 
the  Johns  Hopkins,  Stanford  and  Chicago, 
the  university  has  been  one  of  the  principal 
factors  in  the  advancement  of  science  and 
in  the  progress  of  civilization.  Three  fourths 
of  our  productive  men  of  science  are  now 
supported  by  universities.  It  is  under  the 
aegis  of  privilege  and  patronage  that  we 
have  passed  into  the  dawn  of  democracy. 
Our  state  universities  are  now  assuming 
leadership,  and  should  be  counted  with  the 
public  schools  of  which  they  are  the  head 
as  our  greatest  contribution  to  educational 
progress  and  social  welfare.  The  state  uni- 
versity, directly  responsive  to  the  utilita- 
rian democracy  on  which  it  depends,  open 
to  men  and  women  on  equal  terms,  selecting 
from  all  the  people  of  the  state  those  most 
fit  for  higher  education  and  preparing  them 
directly  for  their  work  in  life,  devoted  in 
equal  measure  to  teaching,  research  and 
public  service,  holds  high  the  standard 
under  which  we  move  forward  into  the 
newer  world. 

There  is  a  critical  point  in  intelligence 
at  which  it  is  understood  that  education 
and  productive  science  are  the  investments 
that  pay  the  highest  interest.  This  na- 
tion, thanks  to  the  advances  of  science  and 
to  its  natural  resources,  has  the  means  to 
educate  every  child  in  the  manner  and  to 
the  extent  that  is  desirable  for  the  individ- 
ual and  for  society.  It  has  the  wealth  to 
make  investments  in  scientific  research  to 
the  extent  that  men  can  be  found  to  carry 
on  the  work.  The  f ramers  of  the  new  in- 
come tax  estimate  that  the  superfluous  per- 
sonal incomes  amount  to  over  eight  billion 
dollars  annually,  that  is,  the  incomes  which 
some  400,000  families  possess  beyond  $4,000 
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a  year.  This  would  allow  four  billion  dol- 
lars a  year  for  scientific  research  and  the 
conservation  of  health  and  $200  for  each 
child  beyond  what  is  now  spent  on  it.  And 
why  should  not  the  money  be  so  used?  It 
would  be  the  investment  yielding  the  largest 
dividends.  Those  who  spend  $4,000  a  year 
already  consume  four  times  the  average 
amount.  Some  may  contribute  more  than 
four  times  the  average  amount  to  society, 
but  they  do  so  owing  to  the-  opportunity 
and  advantage  which  society  has  given 
them.  Thanks  to  the  social  order,  those 
spending  $4,000  a  year  consume  at  least  ten 
times  as  much  as  was  possible  for  the  aver- 
age man  a  hundred  years  ago,  and  this 
possibility  is  due  chiefly  to  the  services  of 
men  now  dead,  most  of  all  to  those  who  ad- 
vanced science  and  its  useful  applications. 
We  can  best  reward  them  and  honor  their 
memory  by  using  the  wealth  which  they 
have  created  for  further  progress  in  the 
direction  in  which  they  led. 

How  long  will  it  take  to  learn  that  the 
privileges  of  property  are  subordinate  to 
the  welfare  of  children  t  The  average  sal- 
ary paid  to  teachers  in  the  public  schools 
of  North  Carolina  is  $199,  of  Pennsylva- 
nia $440,  of  California  $817.  The  state  of 
Pennsylvania  spends  on  its  entire  educa- 
tional system  less  than  one  tenth  of  the 
value  of  the  coal  it  mines.  When  a  state 
consumes  its  natural  resources  it  should 
reinvest  their  entire  value  in  education, 
scientific  research  and  the  public  welfare. 
In  1880  forty  per  cent,  of  the  teachers 
in  our  public  schools  were  men;  now  the 
percentage  is  under  twenty;  in  New  Eng- 
land and  in  New  York  it  is  under  ten. 
In  Germany  four  fifths  of  the  teachers  are 
men.  Why  should  ignorant  and  character- 
less girls  be  permitted  to  practise  education 
on  our  children  because  they  are  cheap  ?  If 
the  salaries  of  teachers  were  doubled,  some 
competent  men  would  adopt  the  profession 


for  a  life  work,  and  the  best  women  could 
be  selected,  preferably  those  who  had  first 
cared  for  children  of  their  own.  The  appli- 
cations of  science  in  the  conservation  of  life 
and  the  production  of  wealth  have  entirely 
altered  the  position  of  women  and  of  the 
family.  In  elementary  schools  the  best 
teacher  is  the  family — ^husband,  wife  and 
children  together. 

It  is  for  the  honor  and  ultimate  welfare 
of  Georgia  that  25  per  cent,  of  its  popula- 
tion are  children  of  school  age,  whereas 
only  17  per  cent,  of  the  population  of  New 
York  and  New  England — probably  less 
than  12  per  cent,  of  their  native  population 
— ^are  of  this  age.  Since  1880  Qeorgia  has 
increased  its  per-capita  payment  for  public- 
school  education  sixfold;  New  York  and 
New  England  have  only  doubled  theirs. 
In  the  past  twenty  years  New  York  and 
New  England  have  not  increased  their  ex- 
penditure enough  to  make  up  for  the  depre- 
ciation in  the  value  of  money.  Geoi^ia 
spends  each  year  6.3  mills  on  the  assessed 
valuation  of  its  real  and  personal  property 
on  public-school  education.  New  York  state 
4.7  mills.*  The  south  is  bent  under  the  in- 
herited burden  of  slavery  and  civil  war. 
But  if  it  maintains  its  birth  rate  and  cares 
properly  for  its  children  and  its  health,  the 
center  of  wealth  and  civilization  will  return 
southward. 

Over  a  billion  dollars  a  year  are  spent  in 
the  United  States  on  the  drinking  of  alco- 
hol and  its  consequences,  a  comparable 
amount  on  prostitution  and  its  ensuing  dis- 
eases. We  devote  twice  as  much  money  to 
each  of  these  destructive  agencies  as  to  our 
entire  educational  work.     Pleasure  auto- 

2  Beal  estate  U  underassessed  in  Georgia.  In 
New  York  personal  property  is  scandalonsly 
understated,  owing  to  the  tax.  Personal  property 
in  Massaehusetts  is  valued  at  more  than  two 
thirds  of  the  real  estate,  in  New  York  at  lees  than 
one  twentieth. 
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mobiles  or  moving-picture  shows  cost  each 
year  more  than  the  support  of  the  teachers 
in  all  our  schools.  The  national  wealth  is 
ample  to  doable  the  salary  of  every  teacher, 
from  the  negress  in  Georgia  who  receives 
$100  a  year  to  the  professor  at  Harvard 
who  receives  $5,000.  The  qualifications  of 
the  teacher  should  be  as  much  above  those 
of  the  lawyer  and  physician  as  they  are 
now  below  them.  The  dentist  who  mends 
my  children's  teeth  earns  over  $20,000  a 
year;  the  professors  and  instructors  who 
teach  them  at  the  university  receive  salaries 
averaging  about  $2,000.  Teaching  can  not 
be  made  the  most  honorable  of  professions 
by  increasing  salaries,  but  this  is  the  easiest 
way  to  raise  its  standards.  If  we  can  bring 
into  the  work  men  of  ability,  they  will  pro- 
mote the  reforms  that  are  needed.  Teach- 
ers have  inherited  the  status  of  domestic 
servants,  and  like  domestic  servants  they 
should  free  themselves  from  personal  sub- 
jugation. It  may  be  that  a  hundred  years 
hence  the  English  suffragettes  and  the  lead- 
ers of  the  I.  W.  W.  will  be  counted  among 
the  world's  reformers.  But  we  can  scarcely 
imagine  that  it  will  ever  be  looked  back  on 
as  creditable  that  the  salary  and  even  the 
chair  of  a  university  professor  should  be 
dependent  on  the  favor  of  a  superior  offi- 
cial, or  that  the  educational  authorities  of 
our  largest  city  should  forbid  the  employ- 
ment of  married  women  as  teachers;  should 
permit  a  woman  teacher  to  marry,  but 
should  discharge  her  if  she  bears  a  child. 

Both  the  difficulties  of  state  and  endowed 
education  and  the  possibilities  of  education 
in  a  democracy  are  exhibited  by  the  per- 
formance of  institutions  such  as  the  Scran- 
ton  International  School  of  Correspondence 
and  Valparaiso  University,  which  by  the 
initiative  of  single  individuals  can  compete 
successfully  with  all  the  resources  of  state 
support  and  private  philanthropy.  It  is  a 
triumph  of  democracy  that  such  institu- 


tions are  possible ;  it  is  a  scandal  of  democ- 
racy that  they  exist.  The  same  observation 
may  be  made  in  regard  to  our  private  uni- 
versities and  the  corporations  for  research 
established  by  Mr.  Carnegie  and  Mr.  Rocke- 
feller. It  is  a  fine  thing  that  private  means 
should  be  so  used ;  it  is  humiliating  that  the 
taxation  of  steel  and  kerosene  and  the  use 
of  the  proceeds  should  be  left  to  individual 
caprice  instead  of  being  attended  to  by  the 
state.  Monopolies  by  which  it  is  possible 
to  charge  more  for  a  service  than  it  costs 
must  be  controlled  or  conducted  by  the 
state.  In  like  manner  services  rendered 
not  to  an  individual  but  to  society  must  be 
paid  for  by  society.  The  most  important 
of  these  services  are  creation  in  science  and 
the  bearing  and  rearing  of  children.  Their 
performance  is  dependent  on  fundamental 
instincts  implanted  for  their  use  to  the  race 
rather  than  to  the  individual  and  liable  to 
atrophy  or  perversion  under  the  artificial 
conditions  of  contemporary  rationalism. 

Under  oligarchic  institutions  scientific 
research  may  be  a  by-product  of  the  leisure 
classes  and  may  be  rewarded  by  patronage 
and  honors ;  the  bearing  of  children  may  be 
encouraged  by  non-rational  patriotic  and 
religious  sanctions.  In  a  democratic  so- 
ciety research  should  be  paid  for  by  the 
state  and  the  cost  of  bearing,  rearing  and 
educating  children  should  be  shared  equally 
by  all.  Apart  from  the  individual  joy  and 
profit  in  living — ^whatever  that  may  be — 
each  youth  twenty  years  of  age  not  below 
the  average  in  endowment  is  economically 
worth  to  the  state  at  least  $10,000  in  that 
he  will  produce  so  much  wealth  in  excess  of 
what  he  will  consume.  The  exceptional  in- 
dividual may  be  worth  a  hundred  million 
dollars.  It  is  the  business  of  the  state — ^its 
principal  business — ^with  one  hand  to  pro- 
vide for  the  advancement  of  the  material 
sciences  and  the  sciences  concerned  with 
human  conduct,  with  the  other  hand  to  care 
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for  the  production  of  well-bom  children 
and  their  preparation  for  the  work  for 
which  they  are  fit. 

Existing  conditions  would  be  discourag- 
ing if  they  were  a  relapse  from  better 
things;  but  this  is  by  no  means  the  state 
of  affairs.  The  defects  of  our  system 
of  education,  our  lack  of  distinction  in 
science,  art  and  letters,  the  shortcomings 
of  our  political  and  social  institutions,  are 
due  in  larger  measure  to  the  survival 
of  standards  and  traditions  from  a  pre- 
democratic  world  than  to  the  difficulties 
inherent  in  a  democracy.  We  may  com- 
plain of  our  simplicity  and  crudeness,  of 
our  waste  and  incompetence,  of  our  selfish- 
ness and  corruption,  but  this  only  means 
that  human  nature  and  human  conduct  are 
what  they  are.  Montesquieu  was  doubtless 
correct  in  saying  that  virtue  is  the  principle 
of  democracy,  but  of  what  social  or  politi- 
cal system  is  it  not  the  basis  t  In  what 
other  nation  would  the  people  respond  to 
the  call  of  the  primitive  virtues  with  so 
much  alacrity  as  here  under  the  leadership 
of  men  such  as  Mr.  Roosevelt,  Mr.  Wilson 
and  Mr.  Bryant  While  virtue  is  essential 
to  a  nation,  intelligence  is  desirable.  The 
state  should  not  neglect  the  advancement 
of  science  and  be  content  to  provide  a 
hereditary  system  of  education  handed 
down  from  generation  to  generation.  The 
Chinese  have  learned  better. 

The  way  to  improve  our  educational 
work  is  to  make  the  career  of  the  teacher 
flach  that  the  wisest  men  and  women  of  the 
eaantry  may  be  drawn  to  it,  and  then  to 
give  them  opportunity  and  encouragement 
to  develop  a  science  of  education  and  to 
apply  it.  In  our  universities,  especially  in 
our  state  universities,  we  have  laid  the 
f  oxmdations.  The  national  government  in 
its  land  grants  to  colleges  of  agriculture 
and  the  mechanic  arts,  in  its  bureau  of 
education  and  in  other  directions,  has  ac- 


complished something,  but  not  enough.  The 
secretary  of  a  department  of  education  and 
science  should  be  the  ablest  man  in  the 
country,  the  president  only  excepted.  The 
federal  government  can  make  the  most  note- 
worthy advance  by  the  establishment  of  a 
national  university  at  Washington  to  co- 
ordinate the  work  of  its  departments,  to 
advance  science  and  education,  to  set  stand- 
ards to  the  states.  The  ideals  of  a  people 
must  be  gymbolized  in  institutions.  To  sub- 
stitute a  constitution  for  a  crown  is  futile. 
The  ideals  of  a  democracy  can  best  be  em- 
bodied in  a  great  national  university.  We 
should  then  join  with  other  nations  in  the 
establishment  of  an  international  university. 
It  is  clearly  impossible  in  a  forty-minute 
address  to  discuss  the  contents  and  meth- 
ods, the  objects  and  results,  of  education, 
from  the  kindergarten  to  the  university, 
from  the  crib  to  the  death-bed.  It  is  ex- 
actly those  subjects  on  which  we  are  most 
ignorant  that  can  be  talked  about  most 
endlessly.  I  have  not  hesitated  to  express 
opinions  on  various  occasions*  and  have  in- 
dicated some  of  them  in  the  course  of  these 
remarks.  But  my  plea  is  that  the  time  has 
now  come  when  opinions,  traditions  and 
rule-of-thumb  methods  should  yield  to  a 
science  of  education.  Feeble  infant  as  is 
this  section  of  education  of  the  American 
Association  for  the  Advancement  of  Sci- 
ence, it  has  more  promise  of  development 
than  the  best  organized  political  party  or 
the  most  richly  endowed  denominational 
church.  It  is  the  old  story; — ^**The  harvest 
truly  is  plenteous,  but  the  laborers  are 
few."  If  we  could  only  realize  what  it 
would  mean  to  have  a  science  of  education, 
a  science  of  health,  a  science  of  conduct, 
surely  all  the  resources  of  our  civilization 

>For  example,  in  three  addresses  pnblislied  in 
TTie  Fi^pular  Science  Monthly,  "  Concerning  the 
American  Universitj"  (June,  1902),  "The  School 
and  the  Family"  (January,  1909),  and  "The 
Case  of  Harvard  CoUege"  (June,  1910). 
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would  be  turned  in  this  direction.  And 
they  will  be.  The  progress  of  the  physical 
sciences  in  the  nineteenth  century  will  in 
the  coming  century  be  paralleled  by  ad- 
vances in  the  psychological  sciences.  Sci- 
ence and  education  have  given  us  democ- 
racy; it  is  the  duty  and  the  privilege  of 
democracy  to  repay  its  debt  by  forwarding 
science  and  education  to  an  extent  not 
hitherto  known   in   the    world's   history. 

J.  MoEeen  Cattell 


THE  PB0FESS0B8HIP  OF  PHILOSOPHY  AND 

PSYCHOLOGY  AT  LAFAYETTE 

COLLEGE 

At  a  largely  attended  joint  meeting  of  the 
American  Philosophical  Association  and  the 
American  Psychological  Association,  held  at 
New  Haven,  December  31, 1913,  the  report  of  a 
committee  appointed  to  inquire  into  the  cir- 
cumstances connected  with  the  resignation  of 
Dr.  John  M.  Mecklin  from  the  professorship 
of  philosophy  and  psychology  at  Lafayette  Col- 
lege was  read  and  approved,  nemine  contra- 
dicente,  and  ordered  printed.  The  committee 
was  composed  of  Professors  A.  O.  Lovejoy,  of 
Johns  Hopkins  (Chairman),  J.  E.  Creighton, 
of  Cornell;  E.  Hocking,  of  Yale;  E.  B.  Mc- 
Gilvary,  of  Wisconsin ;  W.  T.  Marvin,  of  Rut- 
gers ;  G.  H.  Mead,  of  Chicago,  and  H.  C.  War- 
ren, of  Princeton.  The  report  involves  princi- 
ples of  general  interest  to  American  university 
teachers  and  administrators;  and  the  more 
essential  parts  are,  therefore,  here  reproduced 
at  length. 

The  conmiittee's  understanding  of  the  scope 
and  purposes  of  its  inquiry  is  set  forth  in  its 
original  letter  to  Dr.  E.  D.  Warfield,  president 
of  the  college: 

The  function  of  the  committee  is  primarily  to 
secure  an  authoritative  statement  of  the  facts  in 
the  case  which  can  be  laid  before  the  members  of 
the  associations  (of  both  of  which  Professor  Meck- 
lin is  a  member)  at  their  approaching  annual  meet- 
ings, for  their  information.  The  concern  of  these 
bodies  in  the  matter  is  twofold.  They  consist  for 
the  most  part  of  members  of  the  university  teach- 
ing profession,  and  they  are  therefore  anxious  to 
ascertain  the  reason  for  any  action  which  may  have 


the  effect  of  injuring  the  professional  standing  and 
opportunities  of  any  of  their  own  members.  It 
would  seem,  in  the  second  place,  desirable  that  the 
members  of  these  associations  should  know  some- 
what definitely  what  doctrinal  restrictions  are  im- 
posed upon  teachers  and  investigators  in  philos- 
ophy and  psychology  in  the  principal  American 
institutions  of  learning.  Such  knowledge  it  is  im- 
portant to  our  members  to  have,  both  in  order  that 
their  action  in  making  recommendations  for  posi- 
tions and  the  like  may  be  guided  thereby,  and  also 
that  in  their  judgment  of  the  department  of  phi- 
losophy and  psychology  in  any  institution,  th^ 
may  bear  in  mind  the  predetermined  limits  of  lib- 
erty of  opinion  which  affect  the  tenure  of  pro- 
fessorships in  that  institution.  It  has  been  pub- 
licly asserted  that  restrictions  of  this  kind  obtain 
at  Lafayette  College. 

In  its  attempt  to  secure  the  desired  information 
the  committee,  of  course,  turns  first  to  yourself 
and  to  Professor  Mecklin.  We  shall  therefore  be 
greatly  obliged  if  you  will  let  us  know  whether  the 
statements  already  published  in  Science  and  the 
Journal  of  Philosophy  regarding  the  circumstances 
of  Professor  Mechlin's  resignation  seem  to  you 
accurate,  and  what  your  understanding  is  as  to  the 
doctrinal  requirements  imposed  upon  professors  of 
philosophy  and  psychology  at  Lafayette.  The 
points  about  which  we  especially  desire  to  be  in- 
formed are  indicated  by  the  accompanying  ques- 
tions; we  shall  be  obliged  if,  as  an  aid  to  giving 
definiteness  to  any  statement  which  the  committee 
may  prepare  on  the  subject,  you  will  cover  these 
questions  in  the  reply  which  we  hope  you  will  be 
good  enough  to  let  us  have. 

The  appended  questions  were  as  follows: 

1.  Was  the  resignation  of  Professor  Mecklin 
called  for  by  the  administrative  authorities  of 
Lafayette  (a)  because  of  cei*tain  doctrines  held  or 
taught  by  him;  or  (5)  because  of  certain  doctrines 
contained  in  the  text-books  used  by  himt 

2.  In  either  case,  what,  specifically,  were  the 
opinions  or  teachings  to  which  objection  was  madof 

3.  Are  the  statements  made  by  Professor  Mock- 
lin  in  The  Journal  of  Philosophy  of  September  25, 
1913,  regarded  by  the  administrative  authorities 
of  Lafayette  College  as  giving  a  substantially  ac- 
curate and  sufficient  account  of  the  facts  in  the 
casef 

4.  Is  subscription  to  any  specified  creed  a  requi* 
site  to  appointment  to  a  professorship  in  Lafayette 
College  f 

5.  Are  the  professors  of  philosophy  and  psychol- 
ogy required,  so  long  as  they  hold  their  positions. 
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to  conform  their  teachiii'gB  to  any  speeifled  creed 
or  doctrine  f 

6.  If  80,  what  is  this  creed  f 

7.  Are  similar  requirements,  imposed  upon  pro- 
fessors of  other  departments,  such  as  biology  and 
geology! 

8.  In  ease  of  alleged  deviation  by  any  professor 
from  the  doctrinal  standards  of  the  college,  by 
whose  interpretation  of  these  standards  is  such 
deviation  determined? 

To  these  inquiries  the  eominittee  reports 
that  it  has  been  unable  to  secure  any  definite 
answers  from  the  president  of  Lafayette. 
After  a  month's  delay,  a  reply  to  the  above 
letter  signed  by  President  Warfield,  the  presi- 
dent of  the  board  of  trustees  and  the  chairman 
of  the  curriculum  committee,  was  received; 
but  it  "  could  be  construed  by  the  committee 
only  as  a  courteous  declination  to  furnish  the 
definite  information  desired."  A  subsequent 
letter  from  President  Warfield  "accentuated 
this  declination."  The  first  of  these  communi- 
cations does,  however,  contain  at  least  one 
statement  which  a  member  of  the  board  of 
trustees  formally  declares  to  the  committee  to 
be  "not  in  accordance  with  the  facts."  In 
spite  of  this  refusal  of  information  by  the  col- 
lege administration,  the  committee  secured  a 
large  mass  of  evidence  from  other  sources — 
trustees,  members  of  the  faculty,  and  former 
students  under  Professor  Mecklin — and  arrived 
at  certain  conclusions  bearing  upon  three  gen- 
eral questions.    The  committee's  findings  upon 

each  of  these  are  in  part  as  follows: 

I.   What,  before  the  present  case  arose,  has  been 
-  the  aeoepted  understanding  as  to  the  limits  of  free- 
dom in  philosophical  and  psychological  teaching  at 
Lafayette  College^ 

American  colleges  and  universities  fall  into  two 
elaasee:  Those  in  which  freedom  of  inquiry,  of  be- 
lief and  of  teaching  is,  if  not  absolutely  unre- 
stricted, at  least  subject  to  limitations  so  few  and 
so  reanote  as  to  give  practically  no  occasion  for  dif - 
ferenees  of  opinion;  and  those  whien  are  frankly 
inatmments  of  denominational  or  political  propa- 
ganda. The  committee  does  not  consider  itself 
anthorixed  to  discuss  the  question  whether  the  ex- 
istence of  both  sorts  of  institution  is  desirable. 
If,  therefore,  the  present  ease  were  one  in  whi<:h 
a  teacher  in  a  professedly  denominational  college 
had    in  his   teaching  expressly  repudiated   some 


clearly  defined  and  generally  accepted  doctrine  of 
that  denomination,  the  committee  would  not  feel 
justified  in  proceeding  further  with  the  matter. 
These  associations  should,  in  the  committee's  opin- 
ion, intervene  in  questions  of  this  sort  only  for 
three  ends:  (1)  To  ascertain  which  institutions  do, 
and  which  do  not,  officially  profess  the  principle 
of  freedom  of  teaching;  (2)  to  ascertain,  with  a 
fair  degree  of  definiteness,  in  the  case  of  those 
institutions  which  do  not,  what  the  doctrinal  limi- 
tations imposed  upon  their  teachers  of  philosophy 
and  psychology  are;  and  (3)  to  call  attention  pub- 
licly to  all  instances  in  which,  in  institutions  of  the 
former  sort,  freedom  of  teaching  appears  to  have 
been  interfered  with,  or  in  which,  in  institutions 
of  the  latter  sort,  restrictions  other  than  those 
antecedently  laid  down  appear  to  have  been  im- 
posed. 

Upon  the  question  whether  Lafayette  is  to  be 
classed  with  institutions  of  the  first  or  second  type,, 
the  committee  finds  a  surprising  measure  of  dis- 
agreement among  officers,  teachers  and  graduates 
of  the  college.  Article  VIII.  of  the  college  charter 
provides : 

''That  persons  of  every  religious  denomination 
shall  be  capable  of  being  elected  trustees,  nor  shall 
any  person,  either  as  principal,  professor,  tutor  or 
pupil,  be  refused  admittance  into  said  college,  or 
denied  any  of  the  privileges,  immunities  or  ad- 
vantages thereof  for  or  on  account  of  his  senti- 
ments in  matters  of  religion." 

In  accordance  with  this  clause  of  the  charter,  a 
trustee  writes  the  committee  as  follows: 

''I  need  not  remind  you  that  Lafayette  College 
is  not  a  theological  institution,  nor  does  it  profess 
to  teach  or  impose  upon  its  teachers  or  students, 
any  creed  or  doctrinal  religious  standards.  .  .  . 
Whatever  may  be  Dr.  Mecklin 's  impression  of  the 
attitude  of  the  president,  so  far  as  the  trustees 
and  faculty  of  the  institution  are  concerned,  I 
know  of  no  policy  or  shaping  thereof  that  in  any 
way  involves  the  recognition  or  inculcation  of  any 
sectarian  creed,  Presbyterian  or  otherwise,  much 
less  any  particular  type  of  Presbyterianism. " 
This  interpretation  of  the  charter — ^which  is  ob- 
viously in  harmony  with  its  text — is  evidently 
shared  by  other  members  of  the  board  of  trustees. 

On  the  other  hand,  the  testimony  of  some  mem- 
bers of  the  faculty,  and  that  of  President  War- 
field  and  two  trustees,  is  that  there  is  a  geueral 
assumption  that  the  teaching  of  professors  must 
be  in  harmony  with  the  doctrinal  standards  of  the 
Presbyterian    Church.      The    General    Catalogue 
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(1912-13)  eontaiiiB  the  following  statement 
(p.  146): 

''The  aim  of  Lafayette  College  ie  distinetlj  re- 
ligions. Under  the  general  direction  of  the  Sjnod 
of  Pennsylvania  of  the  Presbyterian  Church,  its 
instmction  is  in  full  sympathy  with  the  doctrines 
of  that  body.  At  the  same  time  religious  instruc- 
tion is  carried  on  with  a  view  to  a  broad  and  gen* 
eral  development  of  Christian  character,  within 
the  lines  of  general  acceptance  among  Evangelical 
Christians,  the  points  of  agreement,  rather  than 
those  of  disagreement,  being  dwelt  upon." 

The  last  sentence  would  appear  to  indicate  the 
understanding  upon  which  Professor  Mecklin  ac- 
cepted the  call  to  the  professorship  of  philosophy 
and  psychology  in  1904;  he  writes  that  he  then 
and  at  all  times  recognised  that  his  teaching,  ''as 
well  as  that  of  every  other  professor,"  was  to  be 
"in  accord  with  Christianity  in  the  broad  Evan- 
gelical interpretation  of  that  term." 

Here,  then,  would  appear  to  be  three  distinct 
views  of  the  position  and  policy  of  the  college:  It  is 
committed  to  no  specific  creed;  it  is  committed  only 
to  the  principles  of  "Evangelical  Christianity"; 
and  it  is  committed  to  the  principles  of  the  Presby- 
terian Church.  The  committee,  for  the  rest  of  this 
report,  assumes  that  substantially  the  last-men- 
tioned view  is  to  be  taken  as  the  answer  to  the 
first  question, — ^that,  in  the  words  of  a  trustee,  it 
has  been  "commonly  understood  that  the  teach- 
ings in  such  departments  [t.  e.,  those  of  philos* 
ophy  and  psychology]  are  in  general  to  be  in  har- 
mony with  the  doctrines  of  philosophy  usually 
taught  and  held  in  the  Presbyterian  Church." 
But  the  committee  can  not  but  think  it  highly  un- 
desirable that  in  any  college  a  question  of  such  im- 
portance should  be  left  open  to  such  divergent 
official  answers;  and  it  appears  of  doubtful  legal- 
ity that  the  prevailing  practise  in  the  matter 
should  be  iu'  express  contradiction  with  an  unre- 
pealed clause  in  the  college  charter. 

n.  The  second  question  which  the  committee  has 
endeavored  to  answer  is:  What  were  the  aetwU 
grounda  upon  which  Profeeeor  Meeklin's  reeigna- 
tion  woe  asked  for,  and  what  do  these  indicate  ae 
to  the  doctrtTuU  limitation  imposed  upon  pro- 
fessors in  philosophy  and  psychology  under  the 
present  administration  of  the  college  f  Upon  this 
the  committee's  findings  are  as  follows : 

1.  No  connected  and  altogether  definite  state- 
ment seems  ever  to  have  been  formulated  of  the 
specific  points  in  Professor  Mechlin's  teaching  to 
which  objection  was  made,  or  of  the  manner  in 


which  these  were  held  to  conflict  with  Presbyterian 
principles.  A  member  of  the  board  of  trustees  of 
the  college,  who  was  present  at  the  meeting  of  the 
curriculum  committee  at  which  the  matter  was 
first  brought  forward,  states  that  he  was  unable 
from  the  discussion  at  that  meeting,  or  in  any 
other  way,  to  ascertain  precisely  on  account  of 
what  charges  as  to  doctrines  held  or  taught  by  him 
Professor  Mecklin  was  dismissed.  This  trustee 
writes  that  the  accusations  of  erroneous  doctrines 
or  opinions  made  against  Professor  Mecklin  at 
this  meeting  "were  indefinite  and  as  far  as  I  am 
concerned  remain  so  to  this  present  time." 
Another  correflpondent  conversant  with  the  facts 
writes  the  committee  that  the  president  of  the 
college  simply  asserted  that  "the  doctrines  set 
forth  in  certain  text-books  adopted  by  Professor 
Mecklin,  vis.,  Angell  on  Psychology,  Dewey  and 
Tufts  on  Ethics,  McDougall  on  Social  Psychology, 
and  Ames  on  the  Psychology  of  Beligious  Experi- 
ence, were  a  departure  from  the  doctrines  that  had 
been  taught  in  the  college  in  previous  years.  No 
definite  statement  was  ever  made  by  the  president 
to  the  board  of  trustees,  so  far  as  I  recollect,  of 
the  exact  teachings  to  which  he  made  objections, 
other  than  the  general  objections  to  the  text-books 
above  mentioned,  and  a  general  and  indefinite 
statement  that  the  teachings  of  Professor  Mecklin 
were  not  in  harmony  with  the  traditional  teachings 
of  the  college  in  the  department  of  philosophy. 
Previously  to  Professor  Mechlin's  occupying  the 
chair  of  philosophy,  the  teaching  in  that  depart- 
ment had  for  some  years  been  by  Presbyterian 
clergymen  who  devoted  a  portion  of  their  time 
thereto,  but  did  not  undertake  to  present  to  the 
student  any  clearly  defined  system  of  philosophical 
instruction.  Professor  Mecklin  undertook  to  in- 
troduce such  a  system  of  instruction,  in  line  with 
other  first-class  educational  institutions,  some  of 
which  were  well-known  Presbyterian  coUeges,  and 
used  in  connection  therewith,  among  others,  the 
text-books  above  mentioned.  Some  of  his  teach- 
ings as  inferred  from  the  said  text-books  were 
objected  to  by  the  president  as  contrary  to  the 
traditional  teaching  of  the  college  on  these  sub- 
jects. The  board  of  trustees  did  not  pass  upon 
the  questions  raised,  although  they  discussed  them, 
and  there  was  a  difference  of  opinion  among  them 
on  the  subject.  Some  of  the  trustees,  feeling  it  de- 
sirable that  a  controversy  of  a  religious  or  denom- 
inational aspect  should  be  avoided,  thought  it 
wisest,  in  view  of  all  the  circumstances,  to  advise 
Professor  Mecklin  to  resign  rather  than  have  the 
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proceed  to  a  vote,  which  might  or 
might  not  have  been  in  his  favor."  There  seeme, 
in  short  to  be  no  general  and  dear  nndentanding 
among  the  members  of  the  board  of  tmstees  and 
the  faculty  of  the  college  as  to  the  precise  doc- 
trinal grounds  upon  which  the  president's  insist- 
ence on  Professor  Mechlin's  dismissal  was  based. 
It  is  the  opinion  of  the  committee  that  in  no  insti- 
tutions^ of  whatever  type,  should  a  professor  be 
compelled  to  relinquish  his  position  for  doctrinal 
reasons,  except  upon  definite  charges,  communi- 
cated to  him  in  writing  and  laid,  with  the  support- 
ing evidence,  before  the  entire  board  of  trustees 
and  the  faculty;  and  that  it  is  unfortunate  in  any 
case  of  this  kind  that,  even  by  agreement  between' 
the  persons  concerned,  the  matter  should  fail  to  be 
brought  to  an  explicit  issue  before  the  responsible 
governing  body  of  the  institution. 

The  committee,  however,  reports  that,  so  far 
as  can  be  determined  in  the  absence  of  definite 
charges,  the  president's  original  and  decisive 
objection  to  Professor  Mechlin's  teaching  was, 
in  the  words  of  another  professor  at  Lafayette, 
^  based  upon  Dr.  Mechlin's  use  of  the  doctrine 
or  theory  of  evolution  in  his  discussion  of  the 
growth  of  religion." 

The  committee  observes  that  ''  as  a  body  it 
lias  no  competency  to  discuss  whether  or  not 
the  doctrines  and  text-books  in  question  are  or 
are  not  in  harmony  with  Presbyterian  stand- 
ards.'' With  regard,  however,  to  the  restric- 
tions now  imposed  at  Lafayette  the  committee 
zeports  as  follows: 

The  committee  is  forced  to  conclude  that  at  La- 
fayette College  at  the  present  time  tenure  of  the 
professorship  of  philosophy  and  psychology  is,  in 
practise,  subject  not  only  to  the  requirement  that 
the  teachings  of  the  incumbent  ehaU  be  in  sub- 
ataatial  harmony  with  the  commonly  accepted  doc- 
trines of  the  Presbyterian  Church,  but  also  to  the 
requirement  that  his  teachings  shall  be  in  substan- 
tial harmony  with  the  theological  opinions  of  the 
Bdminlstrative  authorities  of  the  college,  and  with 
their  interpretation  of  the  philosophical  implica- 
tiona  «f  those  opinions.    The  committee  also  con- 
eludee  that  the  statement  of  the  Lafayette  College 
Oatalo^^e,  that  the  religious  instruction  there  ''is 
carried  on  within  the  lines  of  general  acceptance 
.amoing  evangelical  Christians,  the  i>oints  of  agree- 
ment,   rather  than  those  of  disagreement,  being 
•empliajiized,"  is  not  accurately  descriptive  of  the 
jnteseiit  policy  and  practise  of  the  coUega     The 


committee  further  gathers  from  various  evidence 
brought  to  its  knowledge  that  the  administration 
of  the  college  disapproves  of  the  mere  presentation 
to  the  students,  through  text-books  or  collateral 
reading,  of  any  philosophical  views  which  it  re- 
gards as  seriously  erroneous,  and  discourages  in- 
struction which  has  the  effect,  as  Professor  Mech- 
lin's  evidently  had,  of  provoking  thought  and 
stimulating  discussion  and  debate  among  the  stu- 
dents upon  philosophical  and  religious  issues. 

m.  The  third  general  question  taken  up  by 
the  committee  concerns  the  attitude  of  the  ad- 
ministrative authorities  of  Lafayette  College 
towards  the  committee's  inquiry.  This  atti- 
tude«  as  indicated  above,  was  one  of  unwilling- 
ness to  give  the  information  asked  for.  Upon 
this  the  report  makes  the  following  comments : 

It  is  true  that  President  Warfleld  [in  his  last 
letter  to  the  committee]  gives  as  a  reason  for  his 
refusal  to  make  "a  statement  with  regard  to  these 
matters"  a  formal  request  by  "those  who  were 
recognized  as  speaking  for  Professor  Mecklin" 
that  "no  information  should  be  given  out  with  re- 
gard to  what  took  place  before  the  board  of  trus- 
tees except  that  after  the  consideration  of  a  report 
from  the  curriculum  committee  Br.  Mecklin  of- 
fered his  resignation  which  was  accepted  and  that 
he  was  granted  a  year 's  salary. ' '  President  War- 
field  thus  represents  his  reticence  as  actuated,  at 
least  in  part,  by  a  deference  to  Professor  Meck- 
lin's  wishes.  Upon  this  matter  Professor  Mecklin 
makes  the  following  statement  to  the  committee: 
that  no  such  request  was  made  to  the  trustees  by 
his  authority,  that,  on  the  contrary,  he  regarded 
such  a  policy  of  secrecy  about  the  causes  and  cir- 
cumstances of  his  resignation  as  unfair  to  him 
and  likely  to  be  detrimental  to  his  professional 
reputation;  that  he  expressly  informed  a  com- 
mittee of  the  trustees  which  conferred  with  him 
that  he  desired  no  concealment  of  the  grounds  for 
the  action  taken;  that  he  has  publicly  given  evi- 
dence that  such  was  his  desire,  by  his  letter  on 
the  case,  published  in  The  Jownai  of  Philosophy; 
and  that  his  wish  that  the  facts  should  be  fully 
made  known  has  come  within  the  knowledge  of 
President  Warfield.  Your  committee  notes,  also, 
that  there  was  published  in  the  Philadelphia  Public 
Ledger  of  June  20,  1913,  a  long  and  circumstan- 
tial (though  incomplete)  statement  (already  re- 
ferred to)  by  Br.  Warfield  respecting  Br.  Mech- 
lin's resignation;  it  can  not,  therefore,  be  said 
that  hitherto  "no  information"  has  been  "given 
to  the  public  with  regard  to  what  took  place  be- 
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fore  the  board  of  trusteeB/'  beyond  that  eon- 
taiHed  in  the  letter  above  cited.  In  view  of  these 
circumstances  the  committee  finds  itself  unable  to 
suppose  that  the  decisive  reason  for  President 
Warfield's  reluctance  to  answer  its  inquiries  is  his 
consideration  for  the  interests  and  wishes  of  Pro- 
fessor Mecklin.  The  committee  notes,  moreover, 
that  two  out  of  the  three  questions  last  laid  before 
President  Warfield  asked  for  information,  not 
about  the  resignation  of  Professor  Mecklin,  but 
about  the  general  policy  of  the  college  and  the  spe- 
cific credal  requirements  attaching  to  the  professor- 
ship of  philosophy  and  psychology.  These  in- 
quiries, also,  President  Warfield  has  declined  to 
answer.  He  intimates,  indeed,  that  he  regards  it 
as  improper  for  persons  not  connected  with  the  col- 
lege to  ask,  or  for  him  to  answer,  ''questions  con- 
cerning the  college  or  its  members." 

The  attitude  thus  assumed  does  not  seem  to  this 
committee  one  which  can  with  propriety  be  main- 
tained by  the  officers  of  any  college  or  university 
towards  the  inquiries  of  a  representative  national 
organization  of  college  and  university  teachers  and 
other  scholars.  We  believe  it  to  be  the  right  of 
the  general  body  of  professors  of  philosophy  and 
psychology  to  know  definitely  the  conditions  of  the 
tenure  of  any  professorship  in  their  subject;  and 
also  their  right,  and  that  of  the  public  to  which 
colleges  look  for  support,  to  understand  unequiv- 
ocally what  measure  of  freedom  of  teaching  is 
granted  in  any  college,  and  to  be  informed  as  to 
the  essential  details  of  any  case  in  which  credal 
restrictions,  other  than  those  to  which  the  college 
officially  stands  committed,  are  publicly  declared 
by  responsible  persons  to  have  been  imposed.  No 
college  does  well  to  live  unto  itself  to  such  a  degree 
that  it  fails  to  recognize  that  in  all  such  issues  the 
university  teaching  profession  at  large  has  a  legit- 
imate concern.  And  any  college  hazards  its  claim 
upon  the  confidence  of  the  public  and  the  friendly 
regard  of  the  teaching  profession  by  an  appear- 
ance of  unwillingness  to  make  a  full  and  frank 
statement  of  the  facts  in  all  matters  of  this  sort. 

The  report  is  published  in  full  in  the  Jour- 
nal of  Philosophy,  Psychology  and  Scientifie 
Methods  for  January  29,  1914. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Calvin  Milton  Woodward,  emeritus  pro- 
fessor of  mathematics  and  applied  mechanics 
and  dean  of  the  school  of  engineering  and 
architecture  of  Washington  University,  past 


president  of  the  American  Association  for  tbe 
Advancement  of  Science^  of  the  board  of 
regents  of  the  University  of  Missouri  and  of 
the  St.  Louis  Board  of  Education,  died  from 
apoplexy  on  January  12,  aged  seventy-seven 
years. 

Sir  DAvm  Oill,  the  distinguished  British 
astronomer,  for  many  years  astronomer  at  the 
Cape  of  Good  Hope,  died  on  January  24,  at 
the  age  of  seventy  years. 

Colonel  William  C.  Gorgas  has  been  nomi- 
nated to  be  surgeon-general  of  the  army  of  the 
United  States,  with  the  rank  of  brigadier- 
g^eneral. 

Dr.  S.  S.  Gk)LDWATER  has  been  appointed 
commissioner  of  health  for  New  York  City  to 
succeed  Dr.  Ernst  J.  Lederle. 

Charles  W.  Euot,  president  emeritus  of 
Harvard  university,  had  been  elected  a  trustee 
of  the  Rockefeller  Foundation  for  the  term 
of  three  years. 

Dr.  J.  S.  Haldane,  reader  in  physiology  at 
Oxford,  has  been  chosen  as  Silliman  lecturer 
at  Yale  University  for  next  year. 

The  organizing  committee,  selected  by  the 
American  members  of  the  international  com- 
mittee of  the  Second  International  Eugenics 
Congress,  has  met  in  New  York  City  and 
unanimously  elected  Dr.  Henry  Fairfield 
Osbom  as  president  of  the  congress.  Dr. 
Alexander  Graham  Bell  was  elected  honorary 
president.  The  congress  will  be  held  in  New 
York  City  near  the  end  of  September,  1915. 

Professor  Andrew  C.  McLaughlin,  head  of 
the  department  of  history  in  the  Universil^ 
of  Chicago,  was  elected  president  of  the  Ameri- 
can Historical  Association  at  its  recent  meet- 
ing in  Charleston,  South  Carolina. 

At  the  recent  annual  meeting  of  the  Ameri- 
can Anthropological  Association  held  in  New 
York  City,  Professor  Roland  B.  Dixon,  of 
Harvard  University,  was  reelected  president; 
and  Professors  Franz  Boas^  of  Columbia  TTni- 
versity,  and  George  Grant  MacCurdy,  of  Yale 
University,  were  designated  to  represent  the 
association  at  the  International  Congrreas  of 
Americanists,  to  be  held  in  Washington,  D.  C, 
October  6  to  10,  1914. 
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We  leam  from  Nature  that  an  institution 
of  i>etroleuni  technologists  has  been  formed  in 
London  with  Sir  Boyerton  Bedwood,  Bart,  as 
president.  Dr.  D.  T.  Day,  of  the  IT.  S.  (Jeo- 
logrical  Survey,  and  Professor  0.  Engler  have 
been  elected  honorary  members. 

The  G^logical  Society  of  London  will 
award  its  medals  and  funds  as  follows :  Wollas- 
ton  medal,  Dr.  J.  E.  Marr,  F.R.S. ;  Murchison 
medal,  W.  A.  E.  XJssher;  Lyell  medal,  C.  S. 
Middlemise;  Wollaston  fund,  R.  B.  Newton; 
Murchison  fund,  F.  N.  Haward;  Lyell  fund, 
Bev.  W.  Howchin  and  J.  Postlethwaite. 

The  prizes  in  astronomy  of  the  Paris  Acad- 
emy of  Sciences  have  been  awarded  as  fol- 
lows: the  Lalande  prize  to  J.  Bosler,  for  his 
researches  on  the  sudden  variations  of  terres- 
trial magnetism  and  their  connection  with 
disturbances  in  the  sun;  the  Valz  prize  to 
Professor  Fowler,  for  his  researches  in  spec- 
troscopy; the  G.  de  Pontecoulant  prize  to  M. 
Sundmann,  for  his  researches  on  the  problem 
of  three  bodies. 

Br.  Ales  Hbdugka,  of  the  IT.  S.  National 
Museum,  has  been  named  a  titular  member 
of  the  Soci6t6  Lnp^riale  Des  Amis  D'Histoire 
Natarelle,  D' Anthropologic  et  D'Ethnographie, 
Moscow,  Ruesia. 

PKonESSOE  W.  C.  Fischer,  recently  compelled 
to  relinquish  his  chair  at  Wesleyan  University, 
was  a  candidate  for  mayor  of  Middletown  at 
a  recent  election,  but  was  defeated  by  a  vote 
of  e99  to  689. 

Dr.  Carl  Skottsbero,  l^turer  on  botany 
and  keeper  of  the  herbarium  at  the  University 
of  Upsala  and  Dr.  0.  BL  Ostenfeld,  of  the 
Botanical  Museum  at  Copenhagen,  have  been 
Tisiting  American  botanical  institutions. 

As  the  first  half  of  the  Washington-Paris 
longitude  campaign  has  been  completed,  the 
last  few  weeks  have  been  devoted  for  the  most 
part  to  exchange  of  observers.  Mr.  G.  A.  HUl 
and  his  party  have  returned  to  Washington, 
and  the  party  headed  by  Professor  F.  B.  Littell, 
XI.  S.  N.,  has  departed  for  Paris.  The  new 
French  representatives  are  Professor  E.  Vien- 
net,  of  the  Paris  Observatory,  and  Ensign  P. 
Auvemy,  of  the  French  navy. 


News  has  been  received  from  Dr.  William 
E.  Farabee,  who  is  now  in  Brazil  directing 
the  University  of  Pennsylvania  Expedition  in 
the  Amazon  regions.  The  expedition  had 
passed  through  the  territory  inhabited  by  the 
Macusi  Lidians,  and  was  starting,  with  forty 
porters,  through  the  Wai  Wai  country  into 
unexplored  parts  of  French  and  Dutch  Guiana. 

Dr.  W.  T.  Hornadat,  director  of  the  New 
York  Zoological  Park,  will  give  a  course  of 
lectures  as  a  part  of  the  regular  work  at  the 
Yale  Forest  School  on  wild  animal  life  and 
its  conservation.  The  titles  of  the  five  lectures 
in  the  course  are  as  follows :  "  The  Extinction 
of  Valuable  Wild  Life,"  "The  Feathered 
Allies  of  the  Farmer  and  Forester,"  "The 
Legitimate  Utilization  of  Wild  Birds  and 
Mammals,"  "  Wild-animal  Pests  and  their  Ra- 
tional Treatment,"  "  The  Duty  and  Power  of 
the  Citizen  in  Wild  Life  Conservation." 

A  COURSE  in  industrial  organization  and  sci- 
entific management  will  be  given  at  Brown 
University  during  the  second  semester  of  the 
present  year.  A  feature  of  the  course  will  be 
three  or  four  lectures  monthly  by  business  men 
and  efficiency  experts.  The  first  of  these  lec- 
tures, which  will  be  open  to  the  public,  will  be 
given  on  February  19  by  Professor  H.  S.  Per- 
son, director  of  the  Tuck  School  of  Adminis- 
tration and  Finance,  Dartmouth  College,  on 
"Different  Types  of  Management." 

On  January  8  Professor  Theobald  Smith 
delivered  a  lecture  on  "Prophylactic  and 
Therapeutic  Vaccines"  before  the  New  York 
State  Veterinary  College  at  Cornell  Univer- 
sity. 

Dr.  Arthur  L.  Day,  director  of  the  Geo- 
physical Laboratory  of  the  Carnegie  Institu- 
tion of  Washington,  lectured  before  the  Geo- 
graphical Society  of  Chicago  on  January  23  on 
"  Some  Observations  on  the  Volcano  Kileauea 
in  Action." 

Mr.  Francis  S.  Pbabodt,  president  of  the 
Peabody  Coal  Company  of  Chicago,  Illinois, 
recently  gave  a  lecture  before  the  college  of 
engineering  of  the  University  of  Illinois  on 
"The  Mining  and  Utilization  of  Illinois 
Coal."    The  lecture  was  illustrated  with  excel- 
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lent  motion  pictures  taken  underground  in 
actual  coal  mines.  They  are  the  first  successful 
motion  pictures  taken  underground,  and  they 
give  a  vivid  idea  of  the  actual  conditions  met 
in  coal  mining. 

On  January  20,  Professor  W.  Bateson  be- 
gan a  course  of  six  lectures  at  the  Hoyal  Insti- 
tution on  animals  and  plants  under  domesti- 
cation. Beginning  on  January  22,  Mr.  W. 
McDougall  gave  a  course  of  two  lectures  on 
the  mind  of  savage  men.  The  Friday  evening 
discourse  on  January  23  was  delivered  by  Sir 
James  Dewar  on  '^The  Coming-of-age  of  the 
Vacuum  Flask.*' 

A  MEMORUL  to  Oaptain  Scott  will  be  un« 
veiled  on  February  5  on  the  Col  de  Lautaret 
in  the  French  Alps,  whither  the  British  ex- 
plorer went  in  March,  1908,  to  make  a  trial  of 
his  motor  sleighs. 

John  James  Rivers,  bom  in  England  on 
January  6,  1824,  known  for  many  years  as  a 
naturalist  on  the  Pacific  coast,  died  at  his 
home  in  Santa  Monica,  California,  on  Decem- 
ber 16,  1913. 

The  death  has  occurred,  in  his  eighty-fourth 
year,  of  Mr.  John  Phin,  the  author  of  popular 
scientific  books,  and  formerly  editor  of  several 
New  York  technical  papers. 

The  death  is  announced  of  Dr.  A.  F.  Le 
Double,  professor  of  anatomy  at  the  School 
M6d^cine  in  Tours,  France.  Professor  Le 
Double  was  an  indefatigable  worker  and  pub- 
lished a  number  of  works  of  special  value  to 
anatomy  and  anthropology  on  the  variations 
of  the  muscular  system,  of  the  bones  of  the 
skull,  those  of  the  face  and  those  of  the  spine. 
Death  overtook  him  in  the  sixty-sixth  year  of 
age  and  in  the  midst  of  preparation  of  further 
work  on  the  variations  of  the  human  system. 

The  U.  S.  Civil  Service  Commission  an- 
nounces  an  examination  for  assistant  in  road 
economics,  to  fill  a  vacany  in  this  position  in 
the  office  of  public  roads,  Department  of  Agri- 
culture, Washington,  D.  C,  at  a  salary  of 
$1,600  a  year. 

The  council  of  the  Royal  Geographical  So- 
ciety has  made  a  grant  of  £1,000  towards  the 


expenses   of  Sir  Ernest  Shackleton's  trans- 
antarctic  expedition. 

Wore  has  begun  on  the  Magee  Hospital  for 
maternity  cases  at  Pittsburgh  to  be  erected  at 
a  cost  of  $800,000  provided  by  the  late  Chris- 
topher L.  Magee  as  a  memorial  to  his  mother. 
The  hospital  is  affiliated  with  the  school  of 
medicine  of  the  University  of  Pittsburgh. 

Messrs.  Samuel  and  Habbt  Saohs,  to  p^- 
petuate  the  memory  of  their  parents,  the  late 
Joseph  and  Sophie  Sachs,  have  given  to  Mount 
Sinai  Hospital,  New  York,  the  sum  of  $125,000 
to  endow  two  neurological  wards.  The  hospital 
will  receive  the  sum  of  $100,000  under  the  will 
of  Benjamin  Altman  and  has  received  a  $100,- 
000  legacy  from  Mrs.  Louis  W.  Neustader. 

The  Kussian  ministry  of  the  interior  has 
given  consent  to  the  free  admission  of  Jewish 
members  of  the  twelfth  International  Ophthal- 
mological  Congress,  to  be  held  at  St.  Peters- 
burg from  July  28  to  August  2,  but  it  limits 
the  time  they  can  stay  in  the  country  to  Seii- 
ember  15.  In  view  of  this  restriction.  Pro- 
fessor Julius  Hirschberg,  president  of  the  Ber- 
lin Ophthalmological  Society,  has  proposed 
that  opthalmologists  should  refrain  from  at- 
tending the  congress. 

Marchese  Raffaele  Capelli,  president  oi 
the  tenth  International  Congress  of  Qeography* 
has  communicated  to  the  IT.  S.  Geological  Sur- 
vey, the  following  resolution  adopted  by  the 
recent  congress,  on  motion  of  M.  Le  General 
Schokalsky : 

The  Tenth  International  Congress  of  Geography 
approves  the  impulse  given  to  the  projeet  of  aa 
atlas  of  forms  of  terrestrial  r^ief  and  the  eom- 
mencement  of  the  execution  of  the  work.  It 
strongly  recommends  to  aU  geographers  and  to  the 
scientific  institutions  to  aid  this  enterprise  in  every 
manner. 

He  requests  that  wide  circulation  be  given  to 
this  resolution  of  the  congress,  in  order  to  ob- 
tain cooperation  on  the  part  of  the  geograi»h- 
ers  of  different  countries. 

In  accordance  with  plans  recently  formu- 
lated by  a  special  committee  appointed  by  the 
secretary  of  agriculture  whose  recommemda- 
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tions  have  been  approved  by  him,  announce- 
ment 18  made  of  a  general  change  to  begin 
January,  1914,  in  the  character  of  the  Monthly 
Weather  Review  and  the  BuUetinof  the  Mount 
Weather  Oheervatory.    These  two  periodicals 
which  have  hitherto  appeared  separately  (t.  e., 
the  Monthly  Weather  Review,  largely  devoted 
to    statistical    data    and    notes    on    current 
weather  conditions,  and  the  BtMetin  of  the 
Mount    Weather    Observatory,   embodying  a 
portion  of  the  research  work  done  by  the 
bureau)  will  be  merged  into  a  single  publica- 
tion.   The  new  series  will  retain  the  former 
well-known  title.  Monthly   Weather  Review. 
It  will  contain  contributions  from  the  officials 
of  the  Weather  Bureau  engaged  in  research 
work  of  any  kind  bearing  on  the  atmosphere, 
and  its  pages  will  be  open  also  to  others  work- 
ing along  similar  lines.    It  will  not  contain 
the  detailed  tables  for  the  twelve  large  clima- 
tological  districts  that  have  appeared  in  the 
Review  since  July,  1909,  but  tables  giving  a 
general  summary  of  the  data  from  the  ''fuU 
reporting  stations"  of  the  Bureau,  about  200 
in  number,  will  still  appear  as  in  the  past. 
Beginning  with  January,  1914,  the  statistics 
now  assembled  to  form  these  detailed  tables 
for  the  twelve  large  climatological  districts, 
defined  by  great  watersheds,  will  continue  to 
he  assembled  in  tables  similar  to  these,  but 
wiD  be  arranged  by  states  instead  of  districts. 
The  tables  for  each  state  will  form  one  report 
prepared  at  the  section  center  of  that  state, 
except  in  the  case  of  the  New  England  States, 
which  will  appear  as  a  single  section;  and 
Maryland,   Delaware,   and    the    District    of 
Columbia  will  ako  be  grouped  into  a  single 
flection.    The  total  number  of  these  sections 
will  be  42.     These   detailed  summaries  by 
fltates  will  each  contain  from  8  to  12  pages 
of  data  and  charts  and  will  be  issued  from 
ten  to  twenty  days  after  the  close  of  each 
month;  they  will   thus  meet  the  need  for 
prompt  dissemination  in  each  state  of  the 
information  they  contain  better  than  is  possi- 
ble under  the  present  policy  of  collecting  them 
sit  ibe  Central  Office  into  a  single  monthly. 

Thb  Russian  empire,  covering  one  seventh 
of  the  land  area  of  the  globe  and  only  sparsely 


settled  in  spite  of  its  nearly  170,000,000  inhab- 
itants, ofPers  an  interesting  subject  for  study 
for  both  business  men  and  economics.    This 
country  to-day  presents  a  picture  of  economic 
development    comparable    with   that    of    the 
United  States  of  three  or  four  generaticms  ago, 
in  that  Russia  is  now  chiefly  a  producer  of 
the  raw  materials  derived  from  nature,  such 
as  grain,  timber,  hides  and  minerals,  and  is 
just  beginning  to  develop  manufacturing  in- 
dustries of  importance.     Its  exports  are  al- 
most entirely  foodstuffs  and  raw  and  semi- 
manufactured   products,    while    it     imports 
nearly  all  of  the  higher  grades  of  muiuf ac- 
tures  which   its   people  require.     The  total 
value  of  the  foreign  trade  of  European  Rus- 
sia, in  1912,  according  to  official  figures,  was 
more  than  $1,200,000,000,  in  which  the  United 
States  participated  to  the  extent  of  only  $53,- 
000,000.    However,  the  indirect  trade  between 
the   two   countries   passing  through  foreign 
middlemen  brings  the  value  of  the  sales  of 
American  products  to  Russia  to  $80,000,000, 
and  the  exports  from  Russia  to  the  United 
States  to  $30,000,000.    Largely  owing  to  the 
lack  of  knowledge  among  American  business 
men  of  the  possibilities  of  the  Russian  market, 
the  trade  between  the  two  countries  is  on  the 
threshold  only  of   its   possible   development. 
The  monograph  on  Russia  just  published  by 
the  Bureau  of  Foreign  and  Domestic  Com- 
merce, of  the  Department  of  Commerce,  en- 
titled '^Handbook  on  Russia,"  should  there- 
fore be  of  special  interest.     This  book  con- 
tains nearly  260  pages,  with  two  maps,  and 
includes  a  comparative  description  of  the  eco- 
nomic situation  in  European  Russia,  by  Con- 
sul General  John  H.  Snodgrass,  stationed  at 
Moscow;  reviews  of  the  commerce  of  various 
districts  in  1912,  by  the  American  consuls  sta- 
tioned in  Russia,  and  a  very  timely  descrip- 
tion of  commercial  and  industrial  conditions 
in  Siberia,  by  Consul  John  Jewell,  stationed 
at  Vladivostok.     To  those  who  still  regard 
that  country  as  a  frozen  waste,  the  picture 
presented  by  Mr.  Jewell  will  be  a  revelation. 
He  compares  Siberia  to-day  with  Canada  of 
a  generation  ago,  and  points  out  the  i>ossibili- 


i 


172 


SCIENCE 


[N.  8.  Vol.  XXXIX.  No.  99^ 


ties  of  great  trade  development  that  lie  in  the 
great  natural  resources  of  the  country. 

The  committee  appointed  by  the  Paris 
Academy  of  Sciences  to  allocate  the  grants 
from  the  Bonaparte  Fund  for  the  year  1913 
have,  as  we  learn  from  Nature,  made  the  fol- 
lowing proposals:  Out  of  sixty-three  appli- 
cations the  committee  recommends  twenty-one 
grants. 

3,000  francs  to  H.  Caillol,  for  the  publica- 
tion of  his  catalogue  of  the  Coleoptera  of 
Provence. 

2,000  francs  to  A.  Colson,  for  apx>aratus  re- 
quired for  his  work  in  physical  chemistry. 

2,000  francs  to  E.  Coquid6,  to  assist  him  in 
his  study  of  the  means  of  utilizing  peaty  soil. 

2,000  francs  to  0.  Schlegel,  for  the  continu- 
ation of  his  researches  in  the  laboratory  of  M. 
Delage. 

6,000  francs,  in  equal  parts,  between  lOL 
Pitard  and  Pallary,  for  assistance  in  the  con- 
tinuation of  their  scientific  work  in  Morocco. 

2,000  francs  to  Jules  Welsch,  for  his  geo- 
logical work  on  the  coasts  of  western  France 
and  Great  Britain. 

2,000  francs  to  Louis  Eoule,  for  continuing 
jand  extending  his  researches  on  the  morpho- 
logy and  biology  of  the  salmon  in  France. 

2,000  francs  to  Jean  Pougnet,  for  the  con- 
tinuation of  his  researches  on  the  chemical 
and  biological  action  of  ultra-violet  light. 

2,000  francs  to  C.  Dauz^re  for  his  work  on 
cellular  vortices. 

2.000  francs  to  M6d.  Oard,  for  the  publica- 
tion of  a  work  and  atlas  on  material  left  by 
the  late  M.  Bomet. 

4,000  francs  to  Aug.  Ohevalier,  to  meet  the 
expense  necessitated  by  the  classification  of  the 
botanical  material  arising  from  his  expedi- 
tions in  Africa. 

2,000  francs  to  Paul  Becquerel,  for  the  con- 
tinuation of  his  physiological  researches  relat- 
ing to  the  influence  of  radio-active  substances 
upon  the  nutrition,  reproduction  and  varia- 
tion of  some  species  of  plants. 

4,000  francs  to  Le  Morvan,  for  assistance  in 
publishing  the  photographic  atlas  of  the  moon. 

2,000  francs  to  Jacques  Pellegrin^  to  assist 


him  to  pursue  his  researches  and  publish  works 
on  African  fishes. 

3,000  francs  to  £.  Bengade,  for  a  systematic 
research  on  .the  presence  and  distribution  of 
the  rare  alkali  metals  in  mineral  waters. 

3^000  francs  to  Charles  Alluaud,  for  the  pub- 
lication of  work  on  the  Alpine  fauna  and  flora 
of  the  high  mountainous  regions  of  eastern 
Africa. 

2,000  francs  to  Charles  Lormand,  for  the 
purchase  of  a  sufficient  quantity  of  radium 
bromide  to  carry  out  methodical  researches  on 
the  action  of  radio-activity  on  the  develop- 
ment of  plants. 

2,000  francs  to  Alphonse  Labb4,  for  re- 
searches on  the  modifications  undergone  by 
animals  on  changing  from  salt  to  fresh  water 
or  the  reverse. 

3,000  francs  to  G.  de  Gironcourt,  for  the 
publication  of  the  scientific  results  of  his 
expeditions  in  Morocco  and  western  Africa. 

3,000  francs  to  A.  F.  Legendre,  for  the  pub- 
lication of  maps  and  documents  of  his  expedi- 
tions in  China. 

2,000  francs  to  H.  Abraham,  for  the  deter- 
mination of  the  velocity  of  propagation  of 
Hertzian  waves  between  Paris  and  Toulon. 


VNIVEB8ITY    AND    EDUCATIONAL    NEWS 

Thb  General  Education  Board  has  given 
$750,000  toward  an  endowment  of  $1,500,000 
for  the  medical  department  of  Washingtotn 
University,    St    Louis,   to   create   full    time 
teaching  and  research  departments  in  medi- 
cine, surgery,  and  pediatrics.    The  conditions 
of  the  gift  provide  that  all  teachers  in  these 
departments,  while  free  to  render  any  medical 
or  surgical  service,  must  not  derive  therefrom 
any  i>ersonal  gain.    Their  entire  time  must  be 
devoted  to  hospital  work,  to  teaching  and  re- 
search in  their  several  specialties,  as  it  is  be- 
lieved that  medical  education  in  the  past  lias 
suffered  from  the  fact  that  the  teachers  have 
had  to  rely  on  private  work  for  the  major  por- 
tion of  their  income.    The  General  Education 
Board  has  also  made  conditional  grants    of 
$100,000  each  to  Knox  College,  Galesburig,  HI., 
and  to  Washburn  College,  Topeka,  Kan. 
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Announcement  was  made  at  a  meeting  of 
the  Yale  CoTporation  on  January  19  that  gifts 
and  pledges  of  $350,000  had  been  obtained  for 
the  development  of  the  Yale  Divinity  School 
into  a  university  school  of  religion.  These 
gifts  will  increase  the  endowment  of  the  school 
to  oyer  $1,200^000.  Among  the  gifts  were 
$100,000  from  Mrs.  D.  Willis  James  and 
Arlihur  Curtiss  James,  of  New  EEaven;  $80,- 
000  from  Mrs.  Stephen  Merrell  Clement,  of 
Buffalo,  N.  Y^  and  an  anonymous  gift  of 
$100,000,  the  latter  to  found  a  chair  of  social 
service. 

The  trustees  of  Yassar  College  have  an- 
nounced that  as  President  Taylor's  resigna- 
tion«  which  he  presented  a  year  ago,  is  to  take 
effect  February  1,  in  accordance  with  his 
wishes,  and  as  no  new  president  has  been  ap- 
pointed, the  administration  of  the  college  will 
be  carried  on  by  committees  of  trustees  and 
faculty.  Professor  Herbert  E.  Mills,  head  of 
the  department  of  economics,  will  act  as  chair- 
man of  the  faculty. 

On  January  9  and  10  occurred  the  first  an- 
nual convention  of  the  Stevens  Institute  of 
Technology.  The  convention  opened  with  a 
fiymposium  on  ''An  Engineer's  Part  in  the 
Begulation  of  Public  Utilities."  President 
Humphreys  acted  as  chairman  of  the  meeting, 
and  papers  were  read  by  him  and  by  several 
other  Stevens  alumni.  Other  features  of  the 
convention  were  the  midwinter  alumni  meet- 
ing, a  conference  of  Stevens  Clubs,  a  trip  to 
the  Brooklyn  Navy  Yard  and  the  alumni  din- 
ner at  the  Hotel  Astor. 

Db.  E.  a.  Path,  director  of  Beloit  College 
Obs^vatory,  has  resigned  his  position  to  ac- 
cept the  presidency  of  Eedfield  College  of  Eed- 
iield,  S.  D.  He  will  take  up  his  new  work 
about  March  1. 

Dr.  Henbt  Winston  Habpeb,  professor  of 
chemistry  in  the  University  of  Texas,  Austin, 
has  been  made  dean  of  the  graduate  depart- 
ment. 

Db.  Cbeighton  Wellman,  dean  of  the  school 
of  hygiene  and  tropical  medicine  of  the  Tu- 
lane  University  of  Louisiana,  has  resigned  this 
position. 


Professor  F.  L.  Stevens  has  resigned  the 
position  of  dean  of  the  College  of  Agriculture, 
Mayaguez,  Porto  Rico,  to  become  professor  of 
plant  pathology  in  the  University  of  Illinois. 

Dr.  William  Duane  has  been  appointed  as- 
sistant professor  of  physics  in  Harvard  Uni- 
versity. He  has  spent  six  years  in  the  Curie 
Radium  Laboratory  at  Paris,  and  last  fall  re- 
turned to  this  country  as  research  fellow  of 
the  cancer  commission  of  Harvard  University. 
Professor  Duane  will  devote  the  greater  part 
of  his  time  to  the  physiological  action  of  radio- 
active substances  and  to  the  problems  in  phys- 
ics directly  conected  with  this  subject  at  the 
Harvard  Medical  School  and  at  the  Hunting- 
ton Cancer  Hospital,  but  he  will  also  under- 
take the  direction  of  advanced  students  in 
problems  on  the  purely  physical  side  of  radio- 
activity in  the  Jefferson  Physical  Laboratory. 

Dr.  H.  F.  Baker,  F.R.S.,  fellow  and  lecturer 
of  St.  John's  College,  and  Cayley  university 
lecturer  in  mathematics,  has  been  elected 
Lowndean  professor  of  astronomy  and  geom- 
etry at  the  University  of  Cambridge  in  suc- 
cession to  the  late  Sir  Robert  Ball. 


DISCUSSION  AND  C0BBS8P0NDENCB 

TUBEROULOSIS  POLLOWINO  TYPHOm  FEVER 

In  Science  for  1908,  Professor  W.  T. 
Sedgwick,  of  the  Massachusetts  Listitute  of 
Technology,  called  attention  to  the  remarkable 
discovery  by  Reincke,  of  Hamburg,  and  Mills, 
of  the  United  States,  that  when  an  infected 
water  supply  of  a  community  was  improved 
by  filtration  or  otherwise,  not  only  did  ty- 
phoid fever  diminish,  but  other  diseases  also, 
such  as  tuberculosis.  Hazen  calculated  that 
for  every  "typhoid  death  prevented,  two  or 
three  were  saved  from  death  by  other  diseases. 
Sedgwick  and  MacNutt  subsequently  pub- 
lished their  full  paper  in  the  Journal  of  In- 
fectious Diseases,  and  the  former  in  still 
another  paper  in  a  symposium  on  "Tubercu- 
losis in  Massachusetts,"  1908,  stated  that  as 
a  rule  infected  waters  increased  the  death 
rate  from  tuberculosis  and  purification  of 
water  decreased  the  rate. 
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For  some  time  I  have  been  collecting  data 
wliich  enable  us  to  extend  these  generaliza- 
tions still  fiirtber.  It  has  been  found  that 
tuberculosis  follows  typhoid  fever  far  more 
frequently  than  physicians  have  suspected, 
and  moreover  the  tuberculosis  mortality 
curve  of  a  nation  is  almost  always  parallel  to 
that  of  iTphoid  fever.  Oities  do  not  show 
such  a  close  agreement  as  the  country  as  a 
whole,  because  consumptives  quite  commonly 
leave  the  city  to  die  elsewhere.  As  far  as  the 
very  defective  statistics  permit  a  conclusion, 
it  is  to  the  efiPect  that  consumptives  have  had 
much  more  typhoid  fever  than  the  rest  of  the 
population.  We  have  long  known  of  the  seri- 
ous after  effects  of  typhoid  fever,  but  only  re- 
cently have  a  few  physicians  been  calling  at- 
tention to  the  far-reaching  nature  of  these 
sequelffi.  Tuberculosis  is  only  one  of  these  re- 
sults. That  is,  by  reducing  typhoid  fever  in 
any  way  whatever  we  save  far  more  from  death 
by  numerous  other  conditions  due  to  the  less- 
ened resistance  caused  by  the  typhoid  infec- 
tion. The  purification  of  a  water  supply  is 
then  only  one  of  the  numerous  ways  of  reduc- 
ing tuberculosis. 

The  explanation  of  the  phenomenon  is  evi- 
dent By  personal  inquiries  of  physicians  in 
the  United  States,  Oermany,  Switzerland, 
France  and  Great  Britain,  I  find  that  the  fol- 
lowing facts  seem  proved  to  the  minds  of 
those  who  by  special  study  are  competent  to 
form  an  opinion.  Babies  are  born  free  of 
tuberculosis,  but  begin  to  acquire  it  as  soon 
as  they  can  crawl  around,  pick  up  the  bacilli 
with  dust  and  dirt,  and  immediately  convey 
them  to  the  mouth  after  the  manner  of  all 
babies.  These  germs  are  weakened  or  attenu- 
ated by  sunlight,  drying,  etc.,  and  are  not  able 
to  spread  actively,  though  they  establish  them- 
selves. Those  which  are  taken  in  by  the 
phagoc3rte8  have  the  same  effect  as  vaccination 
and  cause  the  production  of  antibodies  which 
make  us  all  more  or  less  immune  to  infection 
by  virulent  bacilli.  If  a  baby  is  infected  by 
fresh  virulent  bacilli  from  a  nurse,  before 
its  immunity  is  produced,  it  dies  of  rapid  dis- 
seminated tuberculosis,  but  an  adult  is  not 
harmed  by  the  virulent  bacilli  he  takes  in. 


Indeed,  there  is  no  incontrovertible  evidence 
that  any  adult  ever  acquires  tuberculosis.  If 
one  develops  active  tuberculosis,  it  is  not  a 
new  infection,  but  an  activation  of  latent 
lesions  he  has  been  carrying  since  childhood. 
Something  has  happened  to  him  which  has 
caused  a  temporary  lessening  of  his  antibodies 
and  allowed  the  latent  tuberculosis  to  spread — 
and  nothing  is  more  potent  in  doing  this  than 
the  infections  like  measles,  whooping  cough 
and  typhoid  fever..  Without  these  activating 
causes  a  man  may  lose  immunity  very  slowly 
by  improper  food,  mental  and  physical  ex- 
haustion, living  in  badly  ventilated  rooms, 
lack  of  outdoor  exercise  and  a  thousand  other 
ways  of  lowering  general  health,  but  if  one  in 
such  a  condition  does  acquire  another  infec- 
tion like  pneumonia,  typhoid  fever  or  in- 
fluenza, his  chances  of  becoming  actively 
tubercular  later  are  veiy  large.  Post-mortems 
of  children  almost  always  reveal  tuberde,  no 
matter  what  the  disease  was  which  caused 
death.  Post-mortems  of  adults  always  show 
healed  lesions,  proving  that  at  some  time  in 
our  lives  each  of  us  lost  resistance  sufficiently 
to  allow  the  lesions  to  become  active,  though 
we  were  later  cured  by  a  reestablishment  of 
the  immunity.  One  eighth  or  one  tenth  of  as 
are  unable  to  reestablish  it  and  perish  from 
tuberculosis.  The  facts  are  bound  to  modi^ 
the  anti-tuberculosis  crusade  most  profoundly. 

Savages,  living  an  outdoor  isolated  life, 
have  no  chance  to  encounter  tubercle  bacilli 
and  consequently  do  not  become  immune. 
When  they  do  come  in  contact  with  a  case 
they  run  a  rapidly  fatal  course — generally  if 
not  always  disseminated  or  miliary.  That 
is,  tuberculosis  did  not  become  a  human  afflic- 
tion until  long  after  we  began  to  cluster  to- 
gether in  confined  shelters — ^possibly  not  until 
after  we  began  to  construct  huts,  'Mugouts" 
and  houses. 

The  detailed  data  which  prove  the  relation- 
ship of  tuberculosis  and  typhoid  fever  will 
appear  in  American  Medicine  in  January; 
but  this  preliminary  note  is  published  as  an 
answer  to  the  questions  of  Hazen  and  Sedg^ 
wick  as  to  how  we  could  explain  the  phe- 
nomenon of  a  decrease  of  tuberculosis  by  the 
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simple    expedient    of    purifying    the    water 
supply. 

Chables  E.  Woodbuft 


SCIENTIFIC   BOOKS 

Lectures    on    the    Differential   Geometry  of 

Curves  and  Surfaces,    By  A.  E.  Fobstth. 

TTniversity  Press,  Cambridge,  1912.    Large 

octavo.    Pp.  xxiii  +  685.    Price,  $8. 

Professor  Forqyth's  skill  and  versatility  in 

the  writing  of  mathematical  treatises,  already 

proved  by  his  well-known  works  on  differential 

equations    and   the   theory   of   functions,   is 

again  illustrated  by  this  new  volume,  his  first 

in  the  field  of  geometry.    The  lectures  were 

delivered,  in  substantially  their  present  form, 

during  the  author's  tenure  of  the  Sadlerian 

profeasorship  at  Cambridge.    They  make  very 

interesting  reading.     The  style  is  graceful, 

and  the  technical  discussions  are  illuminated 

by  many  passages  on  the  history  and  develoi>- 

ment  of  the  special  topics  considered. 

Naturally  no  attempt  is  made  to  cover  the 
whole  field  of  differential  geometry.    Not  even 
the  classic  four-volume  treatise  of  Darboux 
pretends  to  include  all  the  applications  of  the 
methods  of  the  infinitesimal  calculus  to  the  do- 
main of  geometry.    In  particular,  the  author 
omits  all  extensions  to  hyperspace  and  non- 
Euclidean  geometries.     His  main  aim  is  to 
^expound  those  elements  with  which  eager 
and  enterprising  students  should  become  ac- 
quainted," and  to  provide  such  students,  who, 
later,  may  devote  themselves  to  original  work 
''with  some  of  the  instruments  of  research.'' 
The  author  restricts  himself  to  curves  and 
aarfaces  in  ordinary  Euclidean  space  and  uses 
the  direct  methods  introduced  by  Oauss.    ''I 
ha^e  made  no  attempt  to  give  what  could  only 
liave  been  a  rather  faint  reproduction  of  Dar- 
bonz's  treatment,  which   centers   round  the 
tri-rectangular  trihedron  at  any  point  of  a 
ennre  or  surface  or  system.    My  hope  is  that 
stadents  may  experience  an  added  stimulus 
wlieii  th^  find  that  different  methods  combine 
in  the  development  of  growing  knowledge." 
It  must  be  admitted  that,  by  showing  the 
IKywer  of  the  more  natural  methods  (combined, 
of   course,  with  typical   Cambridge  skill  in 


analytical  manipulation)  in  the  solution  of 
extremely  difficult  problems,  the  author's  pro- 
cedure is  amply  justified. 

As  regards  logical  rigor  the  work  is  about 
on  a  level  with  the  texts  of  Bianchi,  Scheffers, 
and  Eisenhart.  No  attempt  is  made  to  lay 
precise  function-theoretic  foundations  for  the 
geometric  structure  which  is  erected.  In  par- 
ticular the  concepts  of  analytic  curve  and 
surface,  employed  throughout  the  work, 
are  never  formulated  precisely.  Professor 
Study's  vigorous  criticism  of  the  new  edition 
of  Bianchi  in  this  aspect  applies  in  fact  to 
all  standard  treatises  on  differential  geometry. 
It  must  be  confessed  that  the  claims  of  rigor 
are  not  emphasized  in  geometry  to  nearly  the 
same  extent  as  in  analysis.  In  this  respect 
geometry  in  fact  occupies  a  position  between 
analysis  and  physics,  and  to  that  extent  be- 
longs to  applied  rather  than  to  pure  mathe- 
matics. Study  has  himself  outlined  a  proper 
basis  for  the  treatment  of  analytic  curves,^ 
but  this  has  not  yet  been  digested  into  a  form 
suitable  for  an  introductory  text,  and  the  cor- 
responding discussion  of  surfaces  is  still  to  be 
undertaken.  No  doubt,  in  the  future — how 
near  one  can  not  say — Study's  high  and 
beautiful  ideal  will  become  realized.  Mean- 
while, most  geometers,  at  least  when  they 
write  on  differential  geometry,  follow  the 
older  and  what  they  considered  the  most  ex- 
pedient approach.  Perhaps  a  distinction 
should  be  made,  even  in  the  domain  of  gradu- 
ate mathematics,  between  pedagogic  books  and 
logical  books.  The  evolution  toward  a  rigor^ 
ous  treatment  (never  perfect,  but  at  least  up 
to  the  highest  standard  of  a  given  period  of 
mathematics)  is  obviously  inevitable. 

As  regards  the  introduction  of  imaginary 
configurations  in  geometry  the  author  follows 
the  traditional  half-hearted  policy  of  consider- 
ing them  only  when  it  is  convenient,  or  at 
least  traditional,  to  do  so.  Thus,  in  connec- 
tion with  a  real  surface,  it  is  analytically 
expedient  to  introduce  certain  curves,  of 
course  imaginary,  whose  length  (between  any 
two  points)  is  zero.    [These  the  author  desig- 

1  In  two  memoirs  published  in  the  Trains.  Amer. 
Math,  Soc,  1909,  1910. 
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nates  as  nul  lines,  a  very  good  name  in  itself, 
but  already  in  use  in  an  entirely  different 
sense  in  connection  with  the  so-called  nul- 
system  of  statics  and  line  geometry,  and  fur- 
thermore unnecessary  since  the  term  nUnimal 
lines  is  quite  standardized  in  the  literature.] 
Again  in  connection  with  the  problem  of 
geodesic  representation,  the  usual  discussion 
of  the  real  solutions  of  Beltrami  and  Dini  is 
followed  by  the  imaginary  solutions  discoTcred 
by  Sophus  Lie.  If  then  imaginary  figures  are 
allowed  even  when,  as  in  this  last  instance, 
they  are,  however  interesting,  really  incon- 
yenient,  why  not,  as  Study  advocates,  intro- 
duce them  deliberately  and  systematically? 

The  student  usually  gets  the  impression 
that  whatever  is  true  in  the  real  domain,  will, 
by  some  very  nebulous  principle  of  continuity, 
ako  be  true  in  the  larger  complex  (real  and 
imaginary)  domain.  This  is  actually  the  case 
in  a  remarkably  large  number  of  questions,  but 
certainly  not  in  all.  The  exceptional  character 
of  minimal  curves  has  long  been  recognised, 
but  only  recently  the  peculiar  curves  lying  in 
a  minimal  plane  have  been  investigated  by 
Study  and  his  students. 

Even  in  the  domain  of  curves  lying  in 
an  ordinary  (Euclidean)  plane,  the  reviewer 
has  recently  encountered  a  striking  instance 
of  how  imaginary  figures  may  have  essen- 
tially different  properties  from  real  figures.  It 
is  a  standard  theorem  in  elementary  calculus 
that  when  one  point  approaches  another  on  a 
curve  the  arc  and  the  chord  becomes  ultimately 
equal,  that  is,  the  ratio  of  the  arc  to  the  chord 
approaches  unity  as  its  limit.  This  property 
of  real  analytic  curves  is  true  of  most  imagi- 
nary curves,  as  can  be  verified  by  calculation, 
but  not  of  all.  In  the  simplest  class  of  ex- 
ceptional imaginary  curves,  the  limit  is  a  cer- 
tain irrational  number,  approximately  .94. 
Thus  the  arc,  instead  of  becoming  equal  to 
the  chord,  becomes  less  (of  course  in  absolute 
value,  since  both  arc  and  chord  are  complex 
quantities).  Again,  the  statement  is  usually 
made  that  the  difference  between  the  arc  and 
the  chord  is  an  infinitesimal  of  third  order; 
but  in  the  present  instance  it  is  in  fact  of  the 
first  order.    The  same  class  of  curves  shows 


that  even  when  there  is  no  cusp  or  singular 
point  the  radius  of  curvature  may  vanish.  It 
is  remarkable  that  whenever  the  limit  men- 
tioned is  not  unity,  it  is  at  most  equal  to  .94. 
For  space  curves  the  result  is  quite  different, 
since  the  limit  may  then  be  any  number,  real 
or  imaginary.' 

The  moral  of  all  this  is  that  if,  originally, 
imaginaries  were  introduced  into  geometry 
because  they  made  the  statement  of  proposi- 
tions, especially  of  algebraic  geometry,  easier, 
and  bore  out  the  principle  of  continuity,  we 
have  to  pay  for  this  nowadays  by  a  syste- 
matic treatment  of  the  imaginary  figures  in 
complete  generality.  We  must  look,  with  an 
enlightened  view,  over  the  entire  complex 
domain,  instead  of  restricting  our  attention, 
from  some  more  or  less  accidental  motive,  to 
some  cross  section  connected,  more  or  leas 
closely,  with  the  original  real  domain.  Of 
course  there  will  always  be  justification  for  a 
purely  real  geometry  (as  instanced  say  by 
analysis  situs,  or  the  geometry  of  connection, 
including  the  theory  of  knots) ;  but  differential 
geometry  has  been  guided  mainly  by  the 
theory  of  analytic  functions  (power  series), 
rather  than  the  theory  of  functions  of  a  real 
variable,  and  the  tendency  toward  a  perfect 
correspondence  with  the  former  theory  seems 
all-compelling.  The  present  period  is  one  of 
transition,  and  that  is  always  hard  on  both  the 
writer  of  text-books  and  his  students. 

The  author  has  certainly  succeeded  in  get- 
ting into  one  volume  most  of  the  more  im- 
portant standard  topics.     This  is  shown  by 
the  chapter  headings:  Ourves  in  space,  Qexir 
eral  theory  of  surfaces,  Organic  curves  of  a 
surface.  Lines  of  curvature.  Geodesies,  General 
curves  on  a  surface  and  differential  invari- 
ants. Comparison  of  surfaces.  Minimal  sur- 
faces, Surfaces  with  plane  or  spherical  lines 
of  curvature  and  Weingarten  surfaces,    I>e- 
formation  of  surfaces.  Triply-orthogonal  syB- 
tems  of  surfaces.  Congruences  of  curves. 

The  treatment  of  each  of  these  topics  is 
quite  elaborate,  in  many  instances  the  proofs 
are  more  elegant  than  those  usually  ^Ten» 
and  an  abundant  selection  of  problems  (many 

s  See  Bull  Amer.  Math,  8oe.,  Vol.  20,  p.   727. 
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of  them  difficult,  and  often  containing  im- 
portant results,  as  is  to  be  expected  of  a 
Cambridge  treatise)  is  included. 

Perhaps  the  most  important  and  interesting 
feature  of  the  book  is  the  long  chapter  dealing 
with  differential  invariants,  covariants,  and 
parameters.  The  algebraic  method  employed 
is  due  to  Forsyth  himself,  and  was  first  pub- 
lished in  a  memoir  in  the  Philosophical  Trans' 
actions,  1903.  The  calculations  are  arranged 
▼eiy  ingeniously,  and  the  detailed  results  are 
certainly  useful.  The  geometric  interpreta- 
tions, however,  are  not  always  clear,  and 
sometimes  th^y  appear  to  be  only  partly  geo- 
metric. The  practise  of  calling  a  result  geo- 
metric when  it  is  in  fact  semi-geometric  and 
semi-algebraic  is  unfortunately  rather  preva- 
lent. 

The  author's  terminology,  in  this  connec- 
tion, can  not  be  recommended.  He  speaks  of 
the  invariants  of  ''a  single  curve/'  when  he 
really  means  a  system  of  curves,  simply  in- 
finite in  number.  His  results  have  in  fact  no 
meaning  for  a  single  curve.  It  would  be  ab- 
surd to  imply  that  the  author's  ideas  are  not 
clear — it  is  merely  a  matter  of  careless  termi- 
nology. The  distinction  between  a  system  of 
curves  and  a  curve  is  just  as  great  as  that 
between  a  curve  and  a  point.  Of  course  a 
system  is  made  up  of  an  infinitude  of  curves, 
just  as  a  curve  is  made  up  of  an  infinitude  of 
points,  but  that  is  no  excuse  for  identifying 
the  configurations. 

The  long  list  of  invariants  for  ^'two 
curves  "  refers  actually  to  two  simply  infinite 
siystems  of  curves,  a  figure  usually  called  a 
net  oi  curves.  The  author  is  not  here  dis- 
cussing doubly-infinite  systems.  It  is  best  to 
avoid  the  ambiguous  term  double  system:  it 
refers  sometimes  to  a  double  infinity  (that  is, 
infinity  times  infinity)  and  sometimes  to  two 
single  infinities  (that  is,  a  net). 

After  the  discussion  of  ''one  curve"  and 
"  two  curves,"  the  rather  mysterious  statement 
is  made  that  "  we  could  not  consider  profitably 
more  than  two  independent  curves."  As  a 
matter  of  fact  there  are  some  very  important 
Cand  naturally  very  difficult)  problems  con- 
nected especially  with  three  systems,  and,  in 


the  reviewer's  opinion,  the  investigation  will 
have  to  be  extended. 

Another  more  serious  confusion  of  terms, 
and  even  of  ideas,  is  prevalent  in  geometric 
literature.  We  refer  to  the  distinction  be- 
tween a  system  of  curves  and  a  parametered 
system  of  curves.  The  latter  object  arises  fre- 
quently in  applications.  For  example,  in  a 
topographic  map  we  have  to  deal  not  merely 
with  the  system  of  contour  lines,  but  with  the 
particular  numbers  attached  to  these  curves 
indicating  the  heights  above  sea  level.  The 
same  system  of  curves  with  different  numbers 
would  represent  a  different  topography.  In 
most  discussions  in  geometry  we  are  con- 
cerned merely  with  the  system  of  curves;  but 
if  the  attached  numbers  or  parameters  are  also 
of  significance,  as  they  often  are,  the  com- 
pound object  should  be  called  not  a  system, 
but  a  parametered  system. 

Even  in  one  dimension  an  analogous  dis- 
tinction is  imx>ortant.  A  curve  consists  of 
a  single  infinity  of  i>oints:  if  the  points  are 
labeled  with  numbers,  then  we  have  a  new 
figure,  a  parametered  curve.  A  straight  line 
with  a  logarithmic  scale  is  certainly  different 
from  a  straight  line  with  an  ordinary  uniform 
scale.  A  correct  and  well  developed  termi- 
nology is  at  hand  in,  for  example,  d'Ocagne's 
Nomography,  This  branch  of  mathematics 
was  originated  and  developed  almost  entirely 
by  engineers  (mainly  the  French  school), 
rather  than  pure  mathematicians,  but  it  is 
certainly  time  for  writers  on  geometry  to  take 
advantage  of  their  work. 

With  this  terminology,  it  is  possible  to  state 
very  compactly  a  fundamental  theorem  in  the 
theory  of  functions  of  a  complex  variable,  as 
follows:  Any  (analytic)  parametered  curve 
can  be  converted  into  any  second  parametered 
curve  by  a  unique  direct  (and  a  unique  re- 
verse) conformal  transformation.  This  is 
true  of  parametered  curves  but  not  of  curves : 
any  curve  can  be  converted  into  a  second 
curve  by  sn  infinitude  of  conformal  trans- 
formations. 

The  author  is  to  be  commended  for  not 
confining  himself,  as  much  as  most  writers  do, 
to   questions  of  first  and  second  order   (of 


178 


SCIENCE 


[N.  8.  Vol.  XXXIX.  No.  996 


{;eometric  infinitesimals).  Third  order  ques- 
tions have  been  treated  in  a  haphazard  way  in 
the  standard  literature.  Even  in  the  simple 
case  of  plane  curres,  the  average  student  be- 
comes familiar  only  with  the  interpretation 
of  the  first  derivative  as  slope  (tangent  line), 
and  of  the  second  derivative  as  curvature 
{osculating  curve).  As  regards  the  third  de- 
rivative, his  mind  is  usually  blank.  Even  the 
elementary  books  should  contain  the  defini- 
tion of  deviation,  introduced  by  Transon  over 
seventy  years  ago. 

An  excellent  index  and  table  of  symbols 
will  be  appreciated  by  the  student,  and  make 
the  volume  serviceable  for  convenient  refer- 
ence. The  press  work  throughout  is  quite  per- 
fect. Edward  Kasnbr 

GoLXJioiA  Ukivxbsity 

A    Catalogue   of  the   Fishes  of  Japan.    By 
DAvm  Starr  Jordan,  Shioeho  Tanaka  and 
John  Otterbein  Sntder.     Journal  of  the 
College  of  Science,  Tokyo  Imperial  Univer- 
sity, Vol.  XXXm.,  article  1.    Tokyo,  1913. 
8vo.    Pp.  1-497,  with  896  text-figures. 
Japan    possesses    a    wonderfully    rich    fish 
fauna.    This  is  due  to  several  causes:  first,  to 
the  fact  that  she  consists  of  a  chain  of  islands 
with  innumerable  small,  sheltered  bodies  of 
water  which   afford  great  variety  of  depth, 
physical  condition  of  sea  floor,  etc., — ^factors 
highly  favorably  to  a  diversity  of  fish  life. 
Secondly,  to  her  remarkable  north-and-south 
extent,  which  gives  her  in  addition  to  the  regu- 
lar north  temperate  fauna,  in  itself  unusually 
rich  in  this  instance,  a  subtropical  f  aima  allied 
to  that  of  the  Philippine  Islands,  in  the  south, 
and  a  fauna  merging  into  a  subarctic  one,  in  the 
extreme  north.     Thirdly,  her  eastern  coast  is 
touched  by  the  Kuroshiwo,  or  warm  black  cur- 
rent, which  harbors  many  tropical  forms,  some 
of  them  exceedingly  rare,   or   in  fact,  only 
known  from  this  current. 

With  such  remarkable  conditions,  it  is  not 
surprising  that  ichthyologists  should  have  been 
attracted  to  the  study  of  Japanese  fishes. 
Many  of  the  writers  of  this  and  the  preceding 
generation  have  taken  a  hand  in  describing 
portions    of    this    fauna    as    materials    were 


brought  from  Japan,  so  that  an  extensive 
literature  has  grown  up  about  it.  And  there 
has  been  at  least  one  extensive  work  on  this 
fauna — ^that  of  Temminck  and  Schlegel,  in  two 
superb  folio  volumes,  one  of  text  and  one  of 
plates,  published  between  1842  and  1860. 

But  an  entirely  new  chapter  in  Japanese 
ichthyology  was  opened  when,  in  1900,  Chan- 
cellor Jordan  and  Professor  Snyder,  of  Leland 
Stanford  University,  visited  Japan  for  the 
purpose  of  studying  the  fishes.  As  a  result  of 
the  collections  then  made,  and  of  others  made 
subsequently,  including  one  by  Gilbert  and 
Snyder  in  the  Albatross,  in  1906,  Jordan  and 
his  associates  Gilbert,  Snyder,  Starks,  Richard- 
son, Fowler,  Herre,  Scale  and  Thompson, 
have  worked  unremittingly  on  this  fauna,  pub- 
lishing paper  after  paper,  until  a  long  series, 
numbering  several  score,  has  now  appeared. 
They  have  described  hundreds  of  new  species; 
fignired,  revised,  re-studied,  and  thrown  light 
on  many  of  the  darker  problems  relating  to 
the  fishes  of  Japan. 

Early  in  the  course  of  these  studies  it  be- 
came patent  to  Jordan  and  Snyder  that  it 
was  necessary  to  take  stock  of  what  had  already 
been  done  on  the  Japanese  fauna.     Accord- 
ingly, in  1901,  they  published  "  A  preliminary 
check-list  of  the  fishes  of  Japan.''    This  incor- 
porated all  the  data  then  available,  including 
two  lists  published  by  Japanese  ichthyologists. 
The  number  of  species  listed  was  686,  many, 
however,  only  doubtfully  referred  to  Japan. 
And  now  we  have  a  new  catalogue  of  the  fishee 
of  Japan  from  the  pen  of  Jordan,  Tanaka  and 
Snyder.    An  idea  of  the  enormous  wealth  of 
the  Japanese  fish  fauna,  as  well  as  of  the  great 
stride  that  has  been  made  in  its  study  in  a 
little  over  a  decade,  is  shown  in  the  fact  that 
the  present  catalogue  lists  no  less  than  1,B86 
species  (including  the  6  given  in  the  Addi- 
tions and  Corrections,  pp.  429-430),  or  nearly 
twice  the  number  known  in  1901. 

The  catalogue — or  check-list,  as  it  misbt 
more  correctly  have  been  termed— enumerates 
the  families,  genera  and  species  of  the  fishea 
occurring  in  the  waters  of  Japan.  Under  each 
species  is  given  a  reference  to  the  first  de- 
scriber,  and  generally,  to  a  reviser;  together 
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'with  the  geographical  dietribution  and  one  or 
more  local  Japanese  names.  Nearly  one  third 
of  the  epecies — 896,  to  be  exact — are  illus- 
trated, the  admirable  figures  which  have  ap- 
peared in  the  publications  of  Jordan  and  his 
dissociates  being  reproduced.  An  excellent 
index  to  genera,  species  and  Japanese  names, 
covering  64  pages,  greatly  enhances  the  use- 
fulness of  the  work.  (This  index,  by  the  way, 
contains  a  number  of  misspellings — ^for  in- 
stance, of  ScapanorkynckuB,  Etmopterus,  etc.). 

A  critic  might  perhaps  find  fault  with  the 
retention  of  a  few  superseded  names,  such  as 
liitBukurina  for  Scapanorhynchus,  when  it 
has  been  fairly  well  established  that  the  former 
is  identical  with  the  fossil  sharks  which  have 
long  been  known  under  the  latter  name;  or 
with  the  omission  of  certain  desirable  refer- 
ences, to  show  that  Zameiis — ^to  mention  but 
a  few  instances — ^is  a  synonym  for  Scymnodon, 
Deania  a  synonym  for  Cenirophorus,  Etmop- 
ierus  froniimaculatuB  probably  a  synonym  for 
the  Mediterranean  Spinax  puaillus}  etc.  But 
in  answer  to  such  criticisms  it  may  be  said 
that  the  present  list  was  obviously  intended 
as  a  mere  stock-taking  of  aU  the  8x>ecies  that 
have  been  proposed,  to  serve  as  a  basis  for 
future  work  on  the  fishes  of  Japan;  that  it 
was  not  the  purpose  of  the  authors  to  give 
complete  synonymies;  and  that  these  matters 
will  be  dealt  with  in  the  revisions  of  the  vari- 
ous groups  now  being  published  by  Jordan  and 
his  associates  in  America,  or  in  the  mono- 
graph by  Tanak,  which  is  appearing  in  part 
in  Japan.  Altogether  the  catalogue  is  care- 
fully compiled,  and  will  be  invaluable  to  all 
students  of  the  fishes  of  Japan. 

The  work  was  seen  through  the  press  by 
Dr.  Shigeho  Tanaka,  lecturer  in  zoology  in  the 
Imperial  University  of  Japan,  and  a  co-author 
of  the  present  work;  and  to  him  are  due  the 
thanks  of  all  who  will  profit  by  this  volume, 
for  the  great  care  he  has  exercised  in  guarding 
against  typographical  errors  in  the  text. 

L.  HnssAEOF 

AiOBicAN  Museum  or  Natubal  Histobt 

1  See  C.  Tate  Began,  "A  Synopsis  of  the  Sharks 
of  the  Family  Sqnalids,''  Ann.  Mag.  Nat.  Hist., 


B 


n.,  1908,  pp.  39-67. 


Pflangenmihrochsmie.  Ein  Hilfsbuch  beim 
mikrochemischen  Studium  pfianzlicher  Ob- 
jekte  von  Dr.  O.  Tunmank,  Privatdozent 
an  der  IJniversitaet  Bern.  Ein  Bd.,  pp. 
681,  mit  137  Abbildungen  im  Text  Vdrlag 
von  Gtebrueder  Bomtraeger,  Berlin.  1918. 
M.  18.50. 

That  of  the  writing  of  books  there  is  no  end 
is  one  of  the  few  biblical  quotations  which 
even  the  average  freshman  in  college  will 
recognize.  Moreover,  the  graduate  student  in 
science,  when  sent  to  the  library  for  refer- 
ences, is  apt  to  wish  that  there  might  be  fewer 
books  for  him  to  consult.  Yet  it  is  with  a 
peculiar  delight  that  the  phytochemist  wit- 
nesses the  renewed  literary  activity  in  his 
particular  field  of  research.  Synthetic  chem- 
istry had  so  completely  overshadowed  phyto- 
chemistry  for  a  generation  and  more  since  the 
days  of  Kekul^'s  structural  theories,  that  the 
phytochemist  is  once  more  beginning  to  feel 
that  his  particular  aspect  of  chemical  research 
is  again  coming  to  its  own.  With  a  general 
treatise  such  as  that  by  Haas  and  Hill,  with 
staetter  and  Stoll  on  chlorophyll,  and  with  the 
volume  on  a  special  method  of  phytochemical 
technique  like  the  one  before  us,  all  within  less 
than  a  twelve-month,  this  unusual  productiv- 
ity must  certainly  be  regarded  as  the  heyday  of 
phytochemical  literature. 

The  general  part  of  Tunmann's  tome  is  de- 
voted to  the  technique  of  microchemical  re- 
search as  applied  to  plants  and  covers  sixty- 
three  pages.  Of  the  special  part  sixty-six 
pages  are  devoted  to  inorganic  chemistry. 
Hence  the  bulk  of  the  volume  is  devoted  to 
the  organic  microchemistry  of  plants. 

Inasmuch  as  this  is  the  fijrst  general  survey 
of  its  kind  since  the  ^'Botanische  Mikro- 
technik^'  by  Zimmermann  made  its  appear- 
ance in  1892,  one  may  gladly  welcome  an  up- 
to-date  treatise  on  this  subject.  Even  the 
person  who  is  not  well  acquainted  with  the 
work  that  has  been  done  during  the  past  few 
decades  in  this  particular  field,  will  be  struck 
by  the  innumerable  references  to  special 
''Arbeiten"  with  which  the  pages  abound. 
The  pharmacist  in  particular  will  be  gratified 
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to  see  to  what  extent  the  pharmaoognosist  and 
pharmaoeutical  chemists  have  contributed  to 
make  the  microchemistry  of  plants  an  impor- 
tant branch  of  phytochemical  investigation, 
pure  as  well  as  applied. 

It  ought  to  be  possible  in  the  future  to  sup- 
plement the  macrochemical  investigation  of 
plants  in  a  manner  that  should  prove  produc- 
tive of  the  very  best  results.  If  the  micro- 
scope, supplemented  by  accessories  and  chem- 
ical reagents,  is  going  to  enable  the  phyto- 
chemist  of  the  future  to  extend  the  macro- 
scopic examination  carried  out  on  one  or  sev- 
eral species  to  all  members  of  a  genus  or  even 
family  with  a  minimum  of  material  and  pos- 
sibly of  time,  the  boundaries  of  plant  chemis- 
try ought  to  be  extended  farther  in  a  decade 
than  they  have  been  during  a  century. 

E.  K. 


THE  OBIGIN  OF  CLIMATIC  CHANGES^ 

The  discussion  of  meteorological  observa- 
tions shows  clearly  that  climates  undergo  va- 
riations of  short  duration,  but  such  records  as 
the  presence  of  old  lake  beaches  and  the  exist- 
ence of  well-marked  glacial  moraines,  and 
other  geological  evidence  distinctly  point  to 
climate  changes  covering  long  intervals  of 
time.  The  evidence  is  not  sufficient  to  char- 
acterize the  variations  as  periodic,  but  the  ice 
ages  are  sufficient  to  point  to  times  when  the 
conditions  reached  were  extreme. 

What  may  reasonably  be  assumed  to  be  the 
chief  established  facts  about  such  extensive 
changes  may  be  summed  up  briefly  as  follows : 
Climatic  changes  were  several,  and  probably 
many.  Similar  simultaneous  changes  oc- 
curred over  the  whole  earth,  or,  in  other  words, 
it  was  warmer  or  colder  over  the  whole  earth 
simultaneously.  These  times  of  warmth  or 
coldness  were  unequal  in  intensity  and  dura- 
tion, and  of  irregular  occurrence,  and,  lastly, 
they  have  taken  place  from  very  early,  if  not 
from  the  earliest  geological  age  down  to  the 
present.  Numerous  theories,  both  probable 
and  improbable,  have  been  suggested  from 
time  to  time  to  account  for  the  origin  of  such 

iFrom  Nature, 


world-wide  changes,  and  while  each  has  its  ad- 
vocates, perhaps  only  three  may  be  said  to 
claim  attention  to-day.  These  may  be  briefly 
stated  as  the  eccentricity  theory  (Croll),  de- 
pending on  the  eccentricity  of  the  earth's 
orbit;  the  carbon  dioxide  theory  (Tyndall), 
based  on  the  selective  absorption  and  variation 
in  amount  of  carbon  dioxide;  and  thirdly,  the 
solar  variation  theory,  on  the  assumption  of 
solar  changes  of  long  duration.  A  new  theory, 
which  may  be  called  '^the  volcanic  dust  and 
solar  variation  theory,^'  has  recently  been  put 
forward  by  Professor  W.  J.  Humphreys,' 
under  the  guarded  heading,  "Volcanic  Dust 
and  Other  Factors  in  the  Production  of  Cli- 
matic Changes,  and  Their  Possible  Relation 
to  Ice  Ages." 

The  author  carefully  points  out  that  the 
idea  that  volcanic  dust  may  be  an  important 
factor  in  the  production  of  climatic  changes  is 
not  new,  but  "though  just  how  it  can  be  so 
apparently  has  not  been  explained,  nor  has  the 
idea  been  speciflcally  supported  by  direct  ob- 
servation." He  remarks  also  that  while  the 
pioneers  regarded  the  presence  of  volcanic 
dust  in  the  atmosphere  as  an  absorbent  of 
radiation,  and  so  lowered  the  earth's  tempera- 
ture, modern  observation  suggests  the  oppo- 
site effect,  namely,  the  warming  of  the  earth's 
surface. 

In  putting  forward  his  views  of  the  action 
of  dust,  Professor  Himiphreys  proceeds  first 
to  indicate  that  the  dust  that  is  effective  is  that 
which  is  situated  in  the  atmosphere  in  the  iso- 
thermal region  or  stratosphere.  He  then 
enters  into  the  question  of  the  size  of  the  par- 
ticles and  probable  time  of  fall,  and  concludes 
that  particles  of  the  size  of  1.85  microns  in 
diameter  would  take  from  one  to  three  years  to 
get  back  to  the  earth  if  they  originally  had 
been  thrown  up  by  a  volcanic  eruption. 

Considering  next  the  action  of  the  finest  and 
therefore  most  i)ersistent  dust  on  solar  radia- 
tion, he  finds  that  the  "interception  of  out- 
going radiation  is  wholly  negligible  in  com- 

^Journal  of  the  Franhlin  Institute,  Augrot, 
1913,  Vol.  OLXXVI.,  No.  2,  p.  131 ;  also  BuUetin 
of  the  Mount  Weather  Observatory,  August,  1913, 
Vol.  VI.,  Part  1,  p.  1. 
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parieon  with  the  interceptian  of  incominfir 
solar  radiation.'' 

Professor  Humphreys  now  turns  his  atten- 
tion to  the  observational  evidence  of  pyrhelio- 
metric  records,  such  readings  being  functions 
of,  among  other  things,  both  the  solar  atmos- 
phere and  the  terrestrial  atmosphere.  He  thus 
introduces  a  curve  showing  smoothed  values 
of  the  annual  average  pyrheliometric  values, 
and  compares  this  with  sun-spot  frequency 
values  (representing  solar  atmospheric 
changes)  and  number  of  volcanic  eruptions 
(representing  terrestrial  atmospheric  changes). 
The  similarity  of  the  last-mentioned  with  the 
pyrheliometric  curve  leads  him  to  write  as  fol- 
lows :  ^'  Hence  it  appears  that  the  dust  in  our 
own  atmosphere,  and  not  the  condition  of  the 
sun,  is  the  controlling  factor  in  determining 
the  magnitudes  and  times  of  occurrence  of 
great  and  abrupt  changes  of  insolation  inten- 
sity at  the  surface  of  the  earth." 

The  action  of  the  dust  intercepting  at  times 
as  much  as  one  fifth  of  the  direct  solar  radia- 
tion leads  him  to  inspect  earth  surface  tem- 
perature values  to  inquire  whether  they  are 
below  normal  on  such  occasions.  The  pyrhelio- 
metric and  temperature  curves  suggest  a  rela- 
tionship, but,  as  he  states,  ''the  agreement  is 
80  far  from  perfect  as  to  force  the  conclusion 
that  the  pyrheliograph  values  constitute  only 
one  factor  in  the  determination  of  world  tem- 
peratures." A  better  agreement  is  secured 
when  the  combined  effect  of  insolation  inten- 
sity and  sun-spot  influence  is  considered. 

The  author  then  discusses  the  temperature 
▼ariations  since  1750  as  influenced  by  sun- 
spots  and  volcanic  eruptions,  and  indicates 
that  the  disagreement  in  the  curves  of  tem- 
peratures and  sun-spots  is  in  every  important 
instance  simultaneous  with  violent  volcanic 
eruptions. 

limitations  of  space  will  not  permit  us  to 
remark  on  his  references  to  the  action  of  car- 
bon dioxide  in  slightly  decreasing  the  tem- 
perature or  to  probable  great  changes  in  level. 
Enough  perhaps  has  been  said  to  show  that 
Professor  Humphreys,  in  his  interesting  at- 
tempt to  show  "  that  volcanic  dust  must  have 
been  a  factor,  possibly  a  very  important  one. 


in  the  production  of  many,  perhaps  all,  past 
climatic  changes  .  .  .,"  has  restarted  a  topic 
which  will  no  doubt  call  for  criticisms  and 
discussions  from  many  quarters. 


SPECIAL   ABTICLE8 

THE   EFFECT   OF   GOLD   UPON   THE   LASVM  OF 
TRIOHINELLA  SPIRALIS 

In  the  course  of  an  investigation  relative  to 
Trichinella  spiralis,  it  has  been  determined 
that  cold  has  a  decided  destructive  effect  upon 
the  encysted  larvsB  of  this  parasite.  Heretofore 
it  has  been  accepted  as  an  established  facty 
upon  the  basis,  however,  of  insufficient  evi- 
dence, that  low  temperatures  have  no  con- 
siderable influence  upon  the  vitality  of  the 
larvsB  of  Trichinella,  Although  the  results  of 
only  a  single  series  of  the  writer's  experiments 
are  available  at  present,  these  results  have 
been  so  definite  that  there  can  be  little  doubt 
as  to  the  lethal  action  of  cold  upon  Trichinella 
larvsB.  The  writer's  experimental  work  thus 
far  has  shown  that  most  of  the  parasites  sur- 
vive when  exposed  for  as  long  as  six  days  to  a 
temperature  ranging  between  ll"*  and  15**  F. 
(=  —  11.70°  to  —dA""  C).  On  the  other 
hand,  when  exiK)sed  to  a  temperature  in  the 
neighborhood  of  O*'  F.  (=—17.8**  0.)  the 
larvse  of  Trichinella  quickly  succumb.  Only 
one  out  of  over  1,000  larvsd  examined  has  been 
found  to  survive  an  exposure  of  six  days  to 
this  temperature.  This  was  one  among  275 
isolated  from  a  piece  of  trichinous  meat  which 
had  been  kept  at  a  temperature  of  about  0**  F. 
from  September  27  to  30,  allowed  to  thaw, 
and  then  again  kept  at  the  same  low  tempera- 
ture, October  1  to  4,  a  total  of  six  days'  expos- 
ure. None  was  found  alive  among  498  larviB 
from  a  piece  of  trichinous  meat  kept  at  about 
0**  F.  September  27  to  30,  allowed  to  thaw, 
then  exposed  again  to  the  same  low  tempera- 
ture October  1  to  3,  and  thus  exposed  five  days 
in  all,  nor  was  any  found  alive  among  233  larvsB 
from  a  piece  of  trichinous  meat  kept  continu- 
ously at  about  0°  F.  for  five  days.  Out  of  301 
larvse  from  trichinous  meat  kept  at  about  0**  F. 
for  three  days  only  5  showed  signs  of  life.  225 
out  of  366  larvsQ  exposed  for  two  days  to  a 
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temperature  of  about  0^  F.  were  dead,  and 
xiaiiy  of  the  remaining  141  showed  only  faint 
signs  of  life. 

Besults  similar  to  the  abore  were  obtained 
from  tests  of  trichinosed  meat  on  guinea-pigs. 
Ghiinea-pigs  fed  with  infested  meat  after  its 
exposure  to  a  temperature  of  about  0^  F.  for 
two,  three,  six  and  seren  days,  respectively, 
showed  no  trichinje  when  killed  and  examined 
three  weeks  after  feeding.  A  guinea-pig  fed 
with  meat  from  the  same  source  which  had 
been  kept  at  a  temperature  of  11^  to  16^  F. 
for  six  days  showed  trichinsB  when  kiUed  and 
examined  three  weeks  after  feeding. 

It  is  evident  that  the  results  of  these  ttcperi- 
ments,  if  confbrmed  by  further  investigation, 
are  likely  to  be  of  great  practical  importance. 
Trichinosis  in  man  is  a  very  painful,  fre- 
quently fatal,  disease,  and  moreover  it  is  com- 
paratively common.  Boughly  estimated  there 
have  been  recorded  in  the  medical  literature 
of  this  country  about  1,200  cases  of  trichinosis, 
of  which  about  200  resulted  in  death.  These 
figures  undoubtedly  include  only  a  fraction  of 
the  cases  which  actually  occur.  Many  cases 
of  trichinosis  recognized  as  such  are  npt  re- 
ported, and  there  is  good  reason  to  believe  that 
the  vast  majority  of  cases  are  unrecognized, 
commonly  passing  as  rheumatism,  atypical 
typhoid  fever,  or  as  some  other  disease  of  un- 
certain nature.  Some  years  ago  Williams  at 
Buffalo  reported  that  he  had  found  the  para- 
site in  27  out  of  605  cadavers  examined  for  its 
presence,  death  in  no  instance  having  resulted 
from  trichinosis.  If  Williams's  findings  be 
assumed  to  be  statistically  adequate,  it  may  be 
concluded  that  five  persons  out  of  every  100 
among  the  population  tsrpified  by  the  506 
cadavers  examined  by  him  suffered  from  tri- 
chinosis at  some  time  in  their  lives  and  recov- 
ered, in  addition  to  which  an  indefinite  number 
died  of  the  disease.  An  extensive  examina- 
tion of  cadavers  throughout  the  United  States 
would  be  required  before  general  condusions 
as  to  the  prevalence  of  the  parasite  could  be 
reached,  but  the  numerous  reported  cases  and 
Williams's  figures  are  sufficient  to  prove  that 
Trichinella  spiralis  is  of  common  occurrence 
in  man  in  this  country.    The  prevalence  of  the 


parasite  in  man  of  course  depends  upon  ita 
prevalence  in  hogs  and  the  extent  to  which  un- 
cooked pork  is  used  as  food.  The  microaoopio 
inspection  of  over  8,000,000  hogs  in  this  coun- 
try during  a  period  of  nine  years  showed  that 
1.41  per  cent,  were  infested  with  living 
trichiniB,  in  addition  to  which  there  were  1.1ft 
per  cent,  containing  trichina-like  bodies  or  dis- 
integrating trichiniB,  or  a  total  of  2.57  per 
cent.  The  custom  of  eating  raw  pork  is  not 
unusual  among  the  population  of  the  ITnited 
States  as  evidenced  by  the  large  quantities  of 
various  i>ork  products  intended  to  be  eaten  raw 
that  are  prepared  by  meat-packing  establish- 
ments. Incidentally  it  may  be  noted  that  the 
consumption  of  such  products  seems  to  be  in- 
creasing from  year  to  year.  In  view  of  the 
frequent  occurrence  of  trichine  in  hogs  and 
the  not  altogether  rare  practise  of  eating  raw 
pork  it  is  not  surprising  that  trichinosis  should 
be  a  rather  common  disease  in  the  United 
States.  Inasmuch  as  warnings  against  the 
eating  of  raw  pork  seem  to  have  little  effect  in 
discouraging  this  dangerous  custom,  certain 
countries  in  Europe  have  tried  at  great  expense 
and  not  altogether  successfully  to  guard  the 
consumer  by  means  of  a  system  of  microscopie 
inspection. 

In  this  country  microscopic  inspection  of 
all  the  hogs  slaughtered  under  Federal  super- 
vision would  require  an  expenditure  of  prob- 
ably not  less  than  $6,000,000  per  year  over  and 
above  the  sum  already  expended  for  federal 
meat  inspection.  Apart  from  other  difficulties 
and  objections  of  various  sorts,  the  matter  of 
expense  alone  is  a  serious  difficulty  in  the  way 
of  a  general  trichina  inspection,  and  as  yet 
the  federal  government  has  not  attempted 
such  an  inspection.  In  recent  years,  however, 
there  has  been  some  consideration  of  the  ques* 
tion  of  a  partial  trichina  inspection;  that  is» 
a  microscopic  inspection  of  those  hogs  slaugh- 
tered under  federal  supervision  which  are  in* 
tended  to  be  used  in  the  manufacture  of  porlc 
products  of  kinds  customarily  eaten  ravr. 
Such  an  inspection  though  it  would  by  no 
means  remove  the  danger,  because  even  the 
best  inspection  is  essentially  imperfect,  would 
greatly  reduce  the  risk  involved  in  the  eating 
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d  Taw  pork  prodj^cts,  though,  perhaps,  on  the 
other  handy  it  would  tend  to  encourage  the 
eustom  of  eating  raw  pork  among  those  per- 
sons who  knew  of  the  existence  of  a  trichina 
izispection  and  of  its  purpose,  and  thus  the 
good  the  inspection  did  in  one  way  would  he 
higdy  offset  hy  the  evil  it  did  in  another. 
The  protection  afforded  hy  such  an  inspection 
would  of  course  apply  only  to  those  pork  pro- 
ducts prepared  under  federal  supervision  and 
would  not  extend  to  products  prepared  in  local 
establishments,  or  in  private  homes,  even 
though  the  pork  used  came  from  animals 
slaughtered  in  inspected  establishments,  inas- 
much as  the  special  inspection  for  trichins 
would  he  given  only  to  those  hogs  which  were 
expressly  intended  to  be  used  in  the  prepara- 
tion of  products  of  kinds  customarily  eaten 
raw.  Nor  would  such  an  inspection  afford 
any  protection  from  the  danger  of  contract- 
ing trichinosis  through  imperfectly  cooked 
poik,  as  hogs  not  intended  to  be  manufactured 
into  products  customarily  eaten  raw  would  not 
be  inspected  for  trichinsB.  The  partial  inspec- 
tion in  question,  however,  would  cover  the 
class  of  pork  which  seems  particularly  likely  to 
be  the  most  fertile  source  of  trichinosis  in  so 
far  as  meats  originating  from  establishments 
under  federal  inspection  are  concerned,  and 
the  consumer  of  raw  pork  products  would  thus 
be  protected  in  lazge  measure  so  long  as  he 
limited  himself  to  those  products  specially 
labeled  as  inspected  for  trichinsB. 

The  results  of  the  experiments  recorded  in 
this  article  naturally  suggest  the  possibility  of 
substituting  refrigeration  for  microscopic 
inspection  as  a  prophylactic  measure.  It  is 
perhaps  rather  venturesome  to  express  an 
opinion  at  the  present  time  as  to  the  extent 
to  which  refrigeration  might  be  used  prac- 
tically as  a  preventive  of  trichinosis,  but,  if  it 
he  granted  that  it  is  desirable  to  institute 
measures  which  will  serve  to  protect  the  oon- 
eomer  of  raw  pork  products,  leaving  out  of 
consideration  the  question  of  a  general  micro- 
eeopic  inspection  of  all  hogs  slaughtered,  it 
seems  to  the  writer,  in  view  of  the  defects  in- 
herent in  microscopic  inspection  even  at  its 
heet,  that  refrigeration  (provided  the  data  at 


present  in  hand  are  confirmed  by  further  inves- 
tigation) promises  to  afford  a  means  of  pre- 
venting trichinosis  of  far  g^reater  certainty, 
easier  to  apply,  and  less  expensive  than  any 
method  of  trichina  inspection  yet  devised. 
Instead  of  a  microscopic  insi>ection  of  the  hogs 
from  which  raw  pork  products  were  to  be  pre- 
pared there  would  be  required  simply  the 
refrigeration  of  the  pork  at  a  certain  tempera- 
ture for  a  certain  length  of  time.  It  is  pos- 
sible, considering  that  the  refrigeration  of 
foods  is  becoming  more  and  more  general, 
keeping  pace  with  the  development  of  im- 
proved and  more  economical  methods,  that 
sooner  or  later  the  general  refrigeration  of 
pork,  without  reference  to  whether  it  is  to  be 
eaten  raw  or  cooked,  may  become  desirable 
and  feasible  as  a  prophylactic  measure  against 
trichinosis.  For  the  present,  however,  it  is 
probable  that  the  use  of  refrigeration  for  this 
purpose  is  likely  to  have  only  a  more  limited 
application  such  as  that  which  has  been  sug- 
gested, leaving  for  future  development  its  pos- 
sible further  extension,  all  of  which  is  of 
course  contingent  primarily  upon  the  confirma- 
tion of  the  results  of  the  experimental  work 
recorded  in  this  paper,  and  secondarily  upon 
various  other  things,  such  as  the  effects  of 
refrigeration  upon  the  meat  and  the  expense 
involved  in  the  artificial  production  of  cold. 

Further  investigation  of  this  interesting 
question  of  the  effect  of  cold  upon  trichinss  is 
in  progress,  and  it  is  hoped  that  conclusive 
data  as  to  the  exact  temperatures  and  time 
required  to  render  trichinous  meat  innocuous 
will  be  available  at  an  early  date. 

B.  n.  HANSOM 

BuBXAU  or  Animal  InbustrYi 
u.  s.  dxpabtmxnt  ot  aobicultuxi, 
Washington,  D.  0. 
November  22,  1913 


THB  AMERICAN  PHY8I0L00ICAL  SOCIETY 

Thb  26th  annual  meeting  of  the  American  Physi- 
ological Society  was  held  at  the  University  of 
Pennsylvania  and  at  the  Jefferson  Medical  School, 
Philadelphia,  December  28-31,  1913.  One  hun- 
dred and  eighteen  of  the  members  of  the  society 
were  present  at  the  meeting.    This,  I  think,  was 
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the  Ifurgeet  attendance  in  the  hiatory  of  the  so- 
ciety. This  large  attendance  was  due,  in  part,  to 
the  fact  that  the  societies  representing  the  bio- 
chemists, the  pharmacologists,  the  experimental 
pathologists,  the  anatomists,  the  zoologists  and  the 
naturalists  met  in  Philadelphia  at  the  same  time. 
This  is  a  most  excellent  plan,  and  should  be  made 
a  fixed  policy  of  the  biological  societies.  The 
members  of  all  the  biological  societiee  had  joint 
dinners  and  smokers  the  three  evenings  of  the 
meeting. 

Two  of  the  scientific  sessions  of  the  Physiolog- 
ical Society  were  joint  meetings  with  the  Biochem- 
ical and  the  Pharmacological  societies.  The  sci- 
entific program  was  as  usual  a  lengthy  one  and 
comprised  a  number  of  papers  of  unusual  im- 
portance. The  number  and  general  high  grade  of 
the  demonstrations  was  filso  a  feature  of  the  meet- 
ing. The  following  is  a  list  of  the  scientific  com- 
munications : 

^'Phlorhizin  Glycosuria  before  and  after  Thy- 
roidectomy, *  *  by  Graham  Lusk. 

''Studies  in  Diabetes:  (1)  The  Effect  of  Dif- 
ferent Compounds  on  Gly cogenesis ;  (2)  The 
Mechanism  of  Antiketogenesis,' '  by  A.  I.  Bingor 
and  E.  M.  Fraenkel. 

''Some  Problems  of  Growth:  (a)  The  Capacity 
to  Grow;  {h)  The  Bdle  of  Amino  Acids  in 
Growth,"  by  L.  B.  Mendel  and  T.  B.  Osborne. 

"Further  Studies  in  the  Comparative  Biochem- 
istry of  Purine  Metabolism,"  by  Andrew  Hunter. 

"Changes  in  Fats  during  Absorption,"  by  W. 
B.  Bloor. 

"Immunization  Against  the  Anti-coagulatiag 
Effect  of  Leech  Extract,"  by  Leo  Loeb. 

"Anaphylaxis  in  the  Cat  and  Opossum,"  by  C. 
W.  Edmunds. 

' '  Vividiffusion :  Beport  on  Preliminary  Besults, ' ' 
by  J.  J.  Abel,  L.  S.  Bowntree  and  B.  B.  Turner. 

"A  Method  of  Dialyzing  Normal  Circulating 
Blood  and  Some  of  Its  Applications,"  by  C.  L.  v. 
Hess  and  H.  McGuigan. 

' '  A  Biological  Test  for  lodin  in  the  Blood, ' '  by 
A.  Woelfel  and  A.  L.  Tatum. 

"Further  Studies  of  the  Excretion  of  Acids," 
by  L.  G.  Henderson  and  W.  W.  Palmer. 

"Studies  on  Blood  Plates,"  by  T.  F.  Zucker. 

"The  Condition  of  the  Blood  in  Hemophilia," 
by  W.  H.  Howell. 

"Some  Physiological  Factors  Affecting  the 
Coagulation  Time  of  Blood,"  by  W.  B.  Cannon 
and  W.  L.  Mendenhall. 

"The  Action  of  Epinephrin  on  the  Heart,"  by 
J.  A.  E.  Eyster. 

"Two  Types  of  Beflex  Fall  of  Blood  Pressure,'' 
by  P.  G.  Stiles  and  E.  G.  Martin. 

"Dicrotism  and  the  Brachial  Flow  Pulse  (with 
lantern  demonstrations),"  by  A.  W.  Hewlett. 

"The  Periodic  Cardio-vascular  and  Tempera- 
ture Variations  in  Women,"  by  Jessie  L.  King. 

"Acceleration  of  the  Heart  in  Exercise,"  by  H. 
S.  Gasser  and  W.  J.  Meek. 


"  On  the  Constancy  of  Blood  Pressure  and  Vaso- 
motor Beactions  in  the  Anesth^ized  Dog,"  by  B. 
G.  Hoskins  and  H.  Wheelon. 

"The  Belative  Systolic  Discharge  of  the  Left 
and  the  Bight  Ventricles,"  by  A.  £  Prince. 

"The  Effect  of  Va^  Stimulation  on  the  Loca- 
tion of  the  Pacemaker  of  the  Mammalian  Heart," 
by  W.  J.  Meek  and  J.  A.  E.  Eyster. 

"The  Effect  of  Pulsation  on  FUtration,"  by  R 
A.  Gesell. 

' '  The  Action  of  Piloearpin  on  the  Cerebrospinal 
Fluid,"  by  F.  C.  Becht. 

"The  Osmotic  Properties  of  Clam's  Muscle," 
by  E.  B.  Meigs. 

(a)  "Sources  of  Surface  Tension  in  Striated 
Muscle,"  {h)  "Maximum  Surface  Tension  in 
Striated  Muscle,"  by  W.  N.  Berg. 

"Some  Characteristics  of  Mammal i an  Muscle," 
by  F.  S.  Lee. 

"Some  Besults  Obtained  by  the  Use  of  Quanti- 
tative Faradic  Stimuli  in  Physiological  Investiga- 
tion," by  E.  G.  Martin. 

"Faradic  Stimuli:  A  Physical  and  Physiolog- 
ical Study,"  by  J.  Erlanger  and  W.  E.  Garr^. 

(a)  "The  Metabolic  Gradient  in  the  Nerve 
Fiber,"  (&)  "The  Action  of  Anesthetics  on  the 
CO,  Production  in  the  Nerve  Fiber,"  by  S. 
Tashiro. 

"Proof  that  the  Propagation  of  the  Nervous 
Impulse  Obeys  the  Laws  of  Propagation  of  Elec- 
tricity along  Conductors  with  Distributed  Capac- 
ity," by  A.  C.  Crehore  and  H,  B.  Williams. 

"Saline  Perfusion  of  the  Spinal  Centers  in 
Frogs:  The  Effect  of  Calcium  and  Potassium 
Chloride, "  by  B.  D.  Hooker  and  S.  O.  Beese. 

"Variations  in  the  Beflex  Beeponses  through 
Medullary  Centers,"  by  H.  C.  Jackson  and  E.  M. 
Ewing. 

"Evidences  in  the  Cerebral  Cortex  of  Mental 
Equipment  and  Intellectual  Development,"  by  E. 
L.  Melius. 

"The  Influence  of  Surroundings  on  Foveal 
Vision,"  by  P.  W.  Cobb. 

' '  The  Effect  of  Strychnin  on  Beflex  Thresholds, ' ' 
by  E.  L.  Porter. 

"The  Influence  of  the  Vagi  on  Benal  Secre- 
tion," by  B.  G.  Pearce. 

"Stimulation  of  the  Semi-circular  Canals,"  by 
F.  H.  Pike. 

"Demonstration  of  Vividiffusion,"  by  J.  J, 
Abel,  L.  G.  Bowntree  and  B.  B.  Turner. 

' '  The  Determination  of  Blood  Sugar, "  by  P.  A. 
Shaffer. 

"Intestinal  Peristalsis  in  Bomaras,"  by  F.  B. 
Miller. 

"Methods  for  Studying  the  Pharmacology  of 
the  Circulation,"  by  C.  Brooks. 

"The  Contour  of  the  Intraventricular  and  the 
Pulmonary  Arterial  Pressure  Curves  by  two  new 
Optically  Becording  Manometers,"  by  C.  J. 
Wiggers. 

"Some  Time-saving  Laboratory  Methods^"  by 
C.  C.  Guthrie. 

"A  Graphic  Method  for  Becording  the  Coagu- 
lation of  Blood,"  by  W.  B.  Cannon  and  W.  Li. 
Mendenhall. 
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''Some  Mutual  Bfilations  of  Oxalates,  Salts  of 
ICagnesium  and  Galeium:  Their  Concurrent  and 
Antagonifltie  Actions/'  by  F.  L.  Gates  and  S.  J. 
Meltser. 

''A  Method  of  Obtaining  Successive  Contrast  of 
the  Sensations  of  Hunger  and  Appetite/'  l]|r  A.  J. 
Qarlson. 

''Further  Observations  on  the  Pyramidal  Tracts 
of  the  Baccoon  and  Porcupine,"  by  S.  Simpson. 

"A  New  Apparatus  for  Demonstration  of  the 
Dioptrics  of  the  Eye  and  the  Principles  of  Oph- 
thalmoscopy and  Betinoscopy, "  by  A.  Woelfel. 

"Simple  Experiments  on  Respiration  for  the 
Use  of  Students, "  by  T.  Henderson. 

"Convenient  Modification  for  Venous  Pressure 
Determinations  in  Man/'  by  R.  D.  Hooker. 

"Device  for  Interrupting  a  Continuous  Blast  of 
Air.  Designed  Especially  for  Artificial  Respira- 
tion/' by  R.  A.  Oesell  and  J.  Erianger. 

"A  Simple  Liver  Plethysmograph/'  by  C.  W. 
Edmonds. 

"An  Artificial  Circulation  Apparatus  for  Stu- 
dents/' by  W.  P.  Lombard. 

"A  Simplified  and  Inexpensive  Oxadase  Appa- 
ntus/'  by  H.  H.  Bunzel. 

"An  Improved  Form  of  Apparatus  for  Per- 
fusion of  the  Excised  Mammalian  Heart/'  by  M. 
Dresbaeh. 

"Sugar  Consumption  in  Eviscerated  Animals/' 
hjr  J.  J.  Rb  Maeleod  and  R.  G.  Pearee. 

"On  the  Rapid  Disappearance  from  the  Blood 
of  Large  Quantities  of  Dextrose  Injected  Intra- 
venously/' by  I.  S.  Kleiner  and  8.  J.  Meltzer. 

"Further  Observations  on  the  Metabolism  of 
Bepanereatinized  Dotrs/'  by  J.  B.  Murlin. 

"Transfusion  ot  Blood  in  Severe  Diabetes  Mel- 
litns/'  by  R.  T.  Woodyatt  and  B.  O.  Raulston. 

"The  Cause  of  Diabetic  Polyphagia/'  by  A.  B. 
Loekhardt. 

"Preliminary  Report  on  Work  with  a  Respira- 
tion Calorimeter  in  Bellevue  Hospital/'  by  E.  F. 
DaBois. 

"The  Rdle  of  Nascent  Oxygen  in  Protecting  the 
Body  from  Self -digestion/'  by  W.  E.  Burge. 

"The  Effect  of  Castration  on  the  Hypophysis 
in  the  Rabbit, "  by  A.  E.  Livingston. 

"The  Secretion  of  Gastric  Juice  during  Para- 
thyroid Tetany/'  by  R.  W.  Keeton. 

'  *  The  Brain-Adrenal-Thyroid-Liver-Pancreas  Syn- 
drome (Kinetic  System)/'  by  G.  W.  Crile. 

"The  Variations  in  the  Hunger  Contractions  of 
the  Empty  Stomach  with  Age/'  by  T.  L.  Patter- 
son. 

"The  Control  of  the  Hunger  Mechanism/'  by  A. 
J.  Carlson. 

The  following  persons  were  elected  to  member- 
ship in  the  society:  E.  F.  DuBois,  Cornell  TTniver- 
rity  Medical  School;  O.  C.  Glaser,  University  nf 
Michigan;  E.  M.  Ewing,  Bellevue  Medical  School; 
S.  Tashiro,  University  of  Chicago;  A.  L.  Tatum, 
University  of  Chicago;  H.  Laurens,  Yale  Univer- 
sity; J.  E.  Sweet,  University  of  Pennsylvania;  E. 
Lodholz,  University  of  Pennsylvania;  G.  Fahr, 
Johns  Hopkins  Medical  School ;  J.  H.  King,  Johns 
Hopkins  Medical  School;  R.  E.  Gesell,  Washington 
University,  St,  Louis ;  O.  O.  Stoland,  University  of 
South  Dakota;    E.   L.    Porter,    Harvard   Medical 


School;  P.  E.  Howe,  Columbia  University;  H.  A. 
Mattill,  University  of  Utah;  Mabel  P.  FitzGerald, 
New  York  City. 
This  makes  the  total  membership  of  the  soeiety 

210. 

The  most  important  matter  in  the  way  of  busi- 
ness waa  the  ratification  of  the  work  of  the  confer- 
ence committee  appointed  at  the  Cleveland  meeting 
establishing  the  Federation  of  American  Societies 
for  Experimental  Biology.  One  of  the  aims  of  this 
federation  is  the  coordination  of  the  scientific  work 
of  the  annual  meetings,  a  successful  beginning  of 
which  was  made  this  year.  But  a  great  deal  of  the 
credit  for  this  successful  beginning  is  due  to  the 
splendid  facilities  offered  by  the  Philadelphia  in- 
stitutions, and  the  careful  planning  and  hard  work 
of  the  local  committee. 

The  Washington  University  presented  an  invi- 
tation to  meet  in  St.  Louis  next  year.  The  society 
voted  in  favor  of  meeting  in  St.  Louis,  but  the  final 
decision  is  left  with  the  executive  committee  of  the 
federation. 

The  editorial  committee  (Drs.  Porter,  Carlson, 
Erianger,  Howell,  Lee,  Lusk,  Macallum)  was  in- 
structed by  the  society  to  report  at  the  next  annual 
meeting  on  the  relation  of  the  Amerioan  JowmaX 
of  Physiology  to  the  American  Physiological  So- 
ciety and  to  propose  measures  to  improve  the  facili- 
ties for  publication  on  the  part  of  American  physi- 
ologists. 

Officers  for  the  year  1914,— President,  W.  B. 
Cannon;  Secretary,  A.  J.  Carlson;  Treasurer,  J. 
Erianger;  Members  of  the  Council,  F.  S.  Lee,  S.  J. 
Meltzer. 

A.  J.  Carlson, 
Secretary 

Univeesitt  op  Chicago, 
January  10,  1914 


THB  AMEBIC  AN  PHYTOPATHOLOGICAL 

SOCIETY 

The  society  met  in  affiliation  with  the  American 
Association  for  the  Advancement  of  Science  in  the 
state  capitol  at  Atlanta,  Ga.,  December  30,  1913, 
to  January  2,  1914. 

The  following  officers  were  elected: 

President,  Dr.  Haven  Metcalf,  U.  S.  Department 
of  Agriculture,  Washington,  D.  C. 

Vice-president,  Dr.  Frank  D.  Kern,  Pennsylvania 
State  Agricultural  Experiment  Station,  State  Col- 
lege, Pa. 

Member  of  Council,  Dr.  H.  R.  Fulton,  North 
Carolina  Agricultural  Experiment  Station,  West 
Raleigh,  N.   C. 

Chief  editors  of  Phytopathology  were  elected  as 
follows:  Dr.  L.  R.  Jones,  for  one  year;  Dr.  C.  L. 


186 


SCIENCE 


[N.  S.  Vol.  XXXIX.  No.  996 


Shear,  for  two  jeara;  Dr.  B.  A.  Harper^  for  three 
7ear8. 

The  following  associate  editors  were  elected  for 
three  ^ears:  Dr.  F.  D.  Heald,  Dr.  Mel  T.  Cook, 
Dr.  B.  M.  Duggar,  Professor  F.  C.  Stewart. 

Dr.  Donald  Beddick  was  reelected  business  man- 
ager of  Phytopathology, 

About  fifty  members  were  in  attendance. 

The  society  decided  to  hold  its  next  meeting  in 
conjonction  with  the  American  Association  for  the 
Advancement  of  Science  at  Philadelphia,  Pa. 

The  following  program  was  presented  by  ab- 
stract, the  abstracts  having  been  published  and 
distributed  before  the  meeting.  This  plan  was 
undertaken  in  an  attempt  to  devise  some  means  of 
securing  time  to  discuss  the  numerous  papers 
which  are  offered  for  presentation.  These  ab- 
stracts were  read  by  the  authors  and  formed  the 
basis  of  questions  and  discussions.  The  plan  was 
generally  pronounced  a  great  success,  as  it  resulted 
in  rather  a  full  discussion  of  almost  every  paper 
presented. 

"Fruit  Bots  of  Egg  Plant,"  by  Frederick  A. 
Wolf. 

"Formaldehyde  Gas  Injury  to  Potato  Tubers," 
by  F.  C.  Stewart  and  W.  O.  Gloyer. 

"Stem  Bot  and  Leaf  Spot  of  Clematis,"  by 
W.  O.  Gloyer. 

"A  Preliminary  Note  on  the  Cause  of  *Pecky' 
Cypress,"  by  W.  H.  Long. 

"Inspection  and  Certification  of  Potato  Seed 
Stock, "  by  W.  A.  Orton. 

"The  Fungus  Genus  VerticUUum  in  Its  Bela- 
tion  to  Plant  Diseases,"  by  W.  A.  Orton. 

"A  Phoma  Bot  of  Irish  Potatoes,"  by  I.  E. 
Melhus. 

"A  New  Bust  of  Economic  Importance  Occur- 
ring on  Pomaceous  Hosts, "  by  H.  S.  Jackson. 

"Notes  on  the  White  Pine  Blister  Bust,"  by 
Perley  Spaulding. 

"Belation  of  the  Mosaic  of  the  Pepper  and  the 
Filiform  Leaf  of  the  Tomato  to  the  Mosaic  of  the 
Tobacco,"  by  Carl  A.  Schwarze. 

"  Cladosporium  Disease  of  Ampelopsis  tricuipi' 
datum,"  by  Mel.  T.  Cook  and  Guy  West  Wilson. 

"The  Use  of  Sulphur  Lime  Wash  as  a  Bemedy 
for  Ai^le  Scab,"  by  B.  Kent  Beattie. 

"Cotton  Anthracnose.  Some  Field  Problems 
and  Some  Field  Experiments,"  by  H.  B.  Fulton, 
J.  B.  Winston  and  B.  O.  Cromwell. 

"Can  Cronartium  ribioola  Overwinter  on  the 
Currant,"  by  F.  C.  Stewart  and  W.  H.  Bankin. 

"An  Improved  Method  of  Making  Separation 
Cultures,"  by  A.  F.  Blakeslee. 


"Collar-blight  of  Apple  Trees  in  Pennsylvania," 
by  C.  B.  Orton  and  J.  F.  Adams. 

"Fusaria  of  Potatoes,"  by  C.  D.  Sherbakoff. 

"Some  Points  in  the  Life  History  of  Fhytoph- 
thora  4ii  Ginseng,"  by  J.  Bosenbaum. 

"Comparative  Dusting  and  Spraying  Experi- 
ments," by  F.  M.  Blodgett. 

* ' Sphm-optia  Canker  of  Queroui  primus,"  by 
W.  H.  Bankin. 

"Biological  Strains  of  SphcBropais  malorum," 
by  L.  B.  Hesler. 

"Decay  of  Celery  in  Storage,"  by  D.  Beddick. 

"A  Destructive  Nematode  Introduced  into  the 
United  States,"  by  L.  P.  Byars. 

"Experiments  on  the  Control  of  Certain  Barley 
Diseases,"  by  A.  G.  Johnson. 

"Some  Observations  and  Experiments  on  the 
Black-leg  of  Cabbage,"  by  M.  P.  Henderson. 
(With  lantern.) 

"The  Non-validity  of  the  Genus  Lasiodiplodia," 
by  J.  J.  Taubenhaus. 

"Progress  in  Developing  Disease  Besistant  Cab- 
bage," by  L.  B.  Jones.    (With  lantern.) 

"Disease  Besistance  in  Tobacco  to  Boot  Bot," 
by  James  Johnson.     (With  lantern.) 

"The  Life  History  of  Sphteropsis  malorum 
Berk.,"  by  C.  L.  Shear.     (With  lantern.) 

"Blossom-end  Bot  of  Tomato,"  by  Charles 
Brooks.     (With  lantern.) 

"A  Idttle-known  Disease  of  Chestnut  and  Oak 
Trees,"  by  F.  D.  Heald.     (With  lantern.) 

"A  Preliminary  Beport  on  Fruit  Infection  of 
the  Peach  by  Means  of  Inoculation  with  Clado- 
sporium  earpophUum  Thum.  from  Peach  Twigs," 
by  G.  W.  Keitt     (With  lantern.) 

"Bibliographical  Citations,"  by  C.  L.  Shear. 

"Some  Becent  Studies  on  New  or  Little-known 
Diseases  of  the  Sweet  Potato,"  by  J.  J.  Tauben- 
haus.    (With  lantern.) 

' '  Wind  Dissemination  of  Ascospores  of  the  Chest- 
nut Blight  Fungus,"  by  F.  D.  Heald,  M.  W. 
Gardner  and  B.  A.  Studhalter.    (With  lantern.) 

"Longevity  of  Pycnospores  of  the  Chestnut 
Blight  Fungus  in  Soil,"  by  M.  W.  Gardner. 

"The  Belation  of  Temperature  to  the  Ezpol- 
sion  of  Ascospores  of  Endothia  parasitica,"  by  Bi. 
C.  Walton. 

"Insects  as  Carriers  of  the  Chestnut  Blight 
Fungus,"  by  B.  A.  Studhalter. 

"Perithecia  in  Cultures  of  Venturia  inequdlis/* 
by  Fred  B.  Jones. 

*  *  Gum  Formation  in  Citrus  as  Induoed  by  Chem* 
icals, "  by  B.  F.  Floyd. 
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''A  Stadj  of  the  Annual  Beenrrenee  of  Fhy- 
iophihora  wfetiana,"  by  I.  E.  MeUnis. 

'' Fungous  Gnnunosis  of  Citrus  in  Oalifornia," 
by  H.  8.  Eaweott  C.  L.  Shxab, 

Secretary-  Treaturer 


<f 


THS  PALJBONTOLOGICAL  SOCIETY 

Thb  fifth  annual  meeting  of  the  Paleontological 
Soeietj  waa  held  at  Prineeton>  N.  J.,  on  Wednes- 
day, December  31,  1913,  and  Thnrsday,  January  1, 
1914,  in  affiliation  with  the  Geological  Society  of 
America.  The  meeting  this  year  included  a  general 
iession  in  which  selected  papers  of  interest  to  all 
members  of  the  society  were  read,  and  special  ses- 
sions dealing  with  vertebrate  and  invertebrate 
paleontology  and  paleobotany.  Notable  features 
of  the  meeting  were  first,  the  president's  address 
by  Dr.  Charles  D.  Walcott  on  the  O&mbrian  of 
western  North  America,  and  second  a  conference 
on  the  dose  of  the  Cretaceous  and  opening  of 
Eocene  tima  In  the  latter  the  geological  and 
paleontological  evidence  was  preeented  by  Messrs. 
F.  H.  Knowlton  and  T.  W.  Stanton,  and  recent 
discoveries  in  regard  to  late  Cretaceous  and  early 
Eocene  life  were  reported  especially  as  a  result  of 
the  American  Museum  expeditions  under  Messrs. 
Bamum  Brown  and  Walter  Granger. 

A  new  Ungulate  of  very  distinctive  South  Amer- 
ican type  was  recorded  by  Dr.  Matthew  as  addi- 
tional evidence  of  affinity  between*  North  and 
South  America  in  Lower  Eocene  times.  The  line 
of  ancestry  of  the  uiutatheres  was  recorded  as 
traced  into  Basal  or  Paleocene  times.  A  new 
faima  is  deseribed  between  the  Puerco-Torrejon 
and  Wasatch,  to  be  known  as  the  Clark  Fork.  Still 
more  striking  was  the  record  of  Mr.  J.  W.  Gidley, 
of  the  U.  8.  National  Museum,  of  the  occurrence 
of  a  true  eland  Tawotragus  in  the  Pleistocene  cave 
of  western  Maryland.  This  discovery  confirms 
the  statement  of  J.  C.  Merriam  of  the  occurrence 
of  African  antelopes  in  Virgin  Valley,  northern 
Nevada  and  links  North  America  very  closely  to 
Asia  in  Pliocene  times.  Accompanying  the  eland 
was  a  peculiar  species  of  African  dog. 

B.  S.  Bassleb, 

Secretary 
SOCIBTISS  AND  ACADEMIES 

KOLOOICAL   80CIBTT  OF  WASHINOTON 

516th  meeting  of  the  society  was  held  on 
Nofvember  15,  1913,  Vice-president  Paul  Bartsch 
in  tbe  chair  and  35  persons  present. 
F.    V.  Coville  presented   a  communication   on 


The  Physiology  of  the  Blueberry."  ffis  re- 
marks were  based  on  wide  experience  in  green- 
house and  outdoor  culture  of  this  plant.  Three 
conditions  are  essential  to  its  successful  propaga- 
tion: first,  an  add  soU;  second,  the  presence  of 
the  micorrhizsl  fungus  to  enable  the  plant  to  ob- 
tain nitrogen,  and  third,  the  stimulating  effect  of 
eold  on  the  twigs  while  they  are  dormant.  The 
last  is  a  condition  of  vital  importance,  associated 
as  it  is  with  the  transformation  of  starch  into 
sugar.  As  a  result  of  this  series  of  experiments, 
the  commercial  propagation  of  the  blueberry  is 
now  possible.  "Very  large  berries  have  been  de- 
veloped, some  of  them  from  i  inch  to  i  inch  in 
diameter.  The  various  means  of  cultivation  were 
explained  and  illustrated  by  means  of  numerous 
lantern  slides, 

W.  0.  Kendall,  the  second  speaker  announced  on 
the  program,  was  absent,  and  the  chairman  asked 
Dr.  Leon  J.  Cole,  of  the  University  of  Wisconsin, 
to  address  the  society.  He  responded  by  giving  an 
account  of  his  experiments  in  breeding  pigeons  for 
the  study  of  color  inheritance. 

Owing  to  lateness,  the  communication  by  Barton 
W.  Evermann  was  postponed. 

Thx  517th  meeting  of  the  society  was  held  on 
November  29,  1913,  President  E.  W.  Nelson  in  the 
chair  and  63  persons  present. 

The  meeting  was  devoted  to  a  discussion  of 
Parallel  Development  A.  D.  Hopkins  read  a 
paper  on  "Parallelism  in  Morphologrieal  Characters 
and  Physiological  Characteristics  in  Scolytoid 
Beetles. ''  He  had  made  a  special  study  of  these 
beetles  and  his  ideas  of  parallelism  in  nature  were 
largely  founded  on  evidence  they  have  furnished. 
He  defined  the  subject  as  follows: 

"Parallelism  in  morphological  characters  and 
physiological  characteristics  in  Scolytoid  beetles 
relates  to  the  occurrence  of  the  same  or  similar 
elements  of  structure  or  the  same  kind  of  activity 
in  two  or  more  species,  genera,  subfamilies  or 
families.  Parallel  species,  genera  and  larger 
groups  are  those  in  which  structure  or  habit  is  in 
many  respects  alike.  Such  species  or  groups  may 
be  closely  allied  or  more  or  less  widely  separated. 
Universal  parallelism  relates  to  repeated  or  mul- 
tiple origin,  development  and  evolution  of  the  same 
or  similar  inorganic  or  organic  form  or  activity. 

"This  tendency  towards  parallel  development 
appears  to  be  in  accordance  with  a  fundamental 
principle  or  law  of  paralleliem  in  evolution^  under 
which  the  origin  and  evolution  of  the  same  form 
or  activity,  under  the  same  or  similar  physical  in- 
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fluencee,  has  been  repeated  many  times;  or,  in 
other  words,  that  u&der  similar  environments, 
needs,  and  requirements  in  nature,  independent  de- 
velopment and  evolution  from  a  common  base  maj 
produce  repeatedly  the  same  or  similar  morpho- 
logical and  physiological  results.'' 

Numerous  examples  were  given  and  illustrated 
on  the  board,  of  characters  of  structures  and  char- 
acteristics of  habit  which  were  paralleled  over  and 
over  again  in  connected  and  disconnected  genera, 
subfamilies  and  families.  He  also  illustrated  char- 
acters and  characteristics  which  were  paralleled  in 
all  of  the  species  of  a  single  genus  and  in  con- 
nected genera,  groups,  subfamilies  and  families, 
and  said  further: 

''Thus  we  see  that  parallel  modification  in 
morphological  and  physiological  elements  is  an  im- 
portant factor  to  be  considered  in  taxonomy.  It  is 
evident  from  a  comparative  study  of  the  various 
systems  of  classification  that  the  failure  of  tax- 
onomists  to  fully  realize  its  importance  has  led  to 
many  erroneous  conclusions  and  much  confusion. 

''In  conclusion,  it  seems  to  me  that  we  have  two 
fundamental  questions  to  be  answered  in  regard  to 
the  origin,  evolution  and  classification  of  organ- 
ism: 

"1.  Are  the  taxonomic  characters  and  character- 
istics of  the  species,  genus,  family,  order,  class 
and  kingdom,  the  result  of  phylogenetie  descent 
from  a  single  ancestral  ntideus,  through  natural 
selection  and  the  inheritance  of  selected  charac- 
ters f  or 

"2.  Are  they  the  resuU  of  phytogenetic  descent 
from  many  nuclei  through  natural  selection  and 
wxturdl  parallelism  f 

"I  am  inclined  to  the  belief  that  an  affirmative 
answer  to  the  second  question  would  be  more 
nearly  in  accordance  with  natural  law. 

"  Phylogenetic  descent  from  a  single  source  is 
represented  by  a  single  genealogical  tree. 

"Parallelism  from  different  sources  may  be 
represented  by  a  forest  of  genealogical  trees,  the 
different  elements  of  which  are  as  near  alike  as  the 
branches,  leaves,  flowers  and  fruit  of  a  forest  of 
oak  trees.'' 

President  Nelson  exhibited  a  series  of  mammals 
similar  in  outward  appearance  but  widely  different 
in  structure  and  classification,  showing  the  paral- 
lelism of  shape  and  color. 

H.  C.  Oberholser  discussed  parallel  development 
as  illustrated  in  birds.  He  showed  a  large  series  of 
specimens  in  which  resemblances  in  form  and  color 
were  very  striking. 


J.  W.  Gidley  pointed  out  the  difference  between 
parallel  and  convergent  development. 

Messrs.  Lyon,  Hay,  Baker,  Bartsch  and  Gill  took 
further  part  in  the  discussion. 

In  closing,  Dr.  Hopkins  remarked  on  the  large 
number  and  most  striking  examples  of  parallelism 
in  the  mammale  and  birds  which  had  been  exhib- 
ited by  Messrs.  Nelson  and  Oberholser,  stating 
that  the  discussion  based  on  them  had  related  to 
only  one  phase  of  the  principle,  namely,  discon- 
nected or  homomorphic  parallelism  which  was  very 
different  from  related  or  homologous  paralleliam. 
One  is  parallelism  in  structure,  color,  habit,  etc., 
which  is  not  correlated  with  evidences  of  natural 
affinity,  but  is  repeated  in  more  or  less  widdy  sepa- 
rated groups  and  species,  while  the  other  is  parallel- 
ism of  structure,  color,  habit,  etc.,  which  is  corre- 
lated with  evidences  of  natural  affinity  and  is 
repeated  in  the  same  species  or  in  connected  genera 
or  larger  groups. 

We  must  not  overlook  the  fact  that  there  are 
many  different  kinds  of  parallel  modifications  in 
evolution,  some  applying  to  the  universe  in  the 
parallel  development  of  systems,  suns  and  planets, 
others  to  chemical  elements  and  compounds,  others 
to  psychological  phenomena,  etc.  Indeed,  its 
manifestation  in  all  branches  of  human  knowledge 
is  so  evident  that  it  may  be  considered  as  repre- 
senting a  science. 

The  34th  annual  meeting  and  518th  regular 
meeting  of  the  society  was  held  on  December  13, 
1913,  President  E.  W.  Nelson  in  the  chair  and  2S 
persons  present. 

The  annual  reports  of  the  officers  were  read. 

The  election  of  officers  for  the  year  1914  re- 
sulted as  follows: 

President:  Paul  Bartsch. 

Vice-presidents:  J.  N.  Boss,  A.  D.  Hopkins,  W. 
P.  Hay,  Mary  J.  Bathbun. 

Recording  Secretary:  D.  E.  Lantz. 

Corresponding  Secretary:  W.  L.  McAtee. 

Treasurer:  Wells  W.  Cooke. 

Members  of  Council:  William  Palmer,  Hagb  M.. 
Smith,  Vernon  Bailey,  Marcus  W.  Lyon,  Jr.,  N. 
Hollister. 

The  president,  Paul  Bartsch,  was  selected  to  rep- 
resent the  society  as  vice-president  in  the  'Wash- 
ington Academy  of  Sciences. 

President  Bartsch  appointed  the  following^  com- 
mittee on  publication :  N.  Hollister,  W.  L.  Ikf  cAtee 
Wells  W.  Cooke. 

D.  E.  Lanttz, 
Becording  8eer^t€sry 
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NATIONAL  ACADEMIES  AND   TEE  PBOG- 
BESS  OF  BESEABCSi 

n.     THE  FIRST   HALF   GENTUBY  OF   THI  NA- 
TIONAL ACADEMY  OF  SOOSNOES 

In  the  days  preceding  the  American  Bevo- 
lution,  the  Boyal  Society  was  to  this  coxin- 
try  what  it  still  is  to  the  existing  British 
Colonies:  the  central  and  authoritative 
representative  of  scientific  research.* 
Americans  eminent  for  their  contributions 
to  science  were  elected  Fellows,  and  their 
papers  appeared  in  the  PhUosophicdl  Tran- 
8€ictions.  The  list  of  colonial  Fellows  in- 
cludes Cotton  Mather,  Bowdoin,  Dudley, 
and  the  three  Winthroi)s  in  New  England ; 
Franklin,  Bittenhouse  and  Morgan  in 
Pennsylvania;  Banister,  Clayton,  Mitchell 
and  Bird,  in  Virginia,  and  Garden  and 
Williamson  in  the  Carolinas.  But  so  distant 
a  body  could  not  meet  all  local  needs.  Thus 
Franklin,  active  in  every  field,  undertook 
the  organization  of  the  American  Philo- 
sophical Society  in  1743,  some  years  before 
its  time,  as  its  early  demise  proved.  In  1766 
the  American  Society  held  at  Philadelphia 
for  Promoting  Useful  E[nowledg«  was 
established  and  Franklin,  then  in  Europe, 
was  elected  its  first  president.  In  the  mean- 
time the  earlier  society  was  revived,  and 

^  For  most  of  the  material  in  the  following  pages 
the  writer  is  indebted  to  a  history  of  the  "First 
Half  Centnrj  of  the  National  Academy  of  Bci- 
enees,"  prepared  and  edited  by  Frederick  W. 
True  in  connection  with  the  recent  celebration  of 
the  fiftieth  anniversary  of  the  founding  of  the 
academy. 

2  See  an  excellent  article  by  G.  Browne  Qoode, 
from  which  the  data  used  in  the  introduction  of  the 
present  paper  are  taken:  "The  Origin  of  the  Na- 
tional Scientific  and  Educational  Institutions  of  the 
United  States/'  Annual  Beport  of  the  American 
Historical  Association  for  1889. 
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the  amalgamation  of  the  two  in  1769  gave 
riae  to  a  scientific  body  which  has  always 
exercised  a  powerful  and  beneficent  infiu- 
ence  on  the  progress  of  science  in  the 
United  States.  The  prominence  in  the  af- 
fairs of  state  of  its  leading  members  is  illus- 
trated in  the  frequent  interruptions  to  the 
proceedings  of  the  society  between  1773 
and  1779,  when  these  men,  who  included 
Washington,  Franklin,  Jefferson  and 
Adams,  were  occupied  with  the  labors  of 
(organizing  the  new  republic.  The  Ameri- 
can Philosophical  Society,  modelled  after 
the  Boyal  Society,  but  embracing  the  whole 
field  of  knowledge,  soon  assumed  great 
importance  at  its  seat  in  Philadelphia,  then 
the  center  of  American  scientific  and  liter- 
ary life. 

John  Adams,  when  representing  the 
United  States  in  France,  learned  of  the  ap- 
preciation in  which  the  Philosophical  So- 
ciety was  held  in  academic  circles.  On  his 
return  to  Boston  in  1779  he  suggested  the 
establishment  of  the  American  Academy  of 
Arts  and  Sciences,  which  was  duly  incorpo- 
rated by  act  of  the  Massachusetts  State 
Legislature  in  1780.  At  this  time  the  in- 
fluence of  France  was  naturally  more  potent 
tiian  that  of  England,  and  the  Academies 
of  Paris  were  chosen  as  models  by  the  char- 
ter members  of  the  new  organization. 

The  year  1778  marks  the  inception  of  an 
ambitious  plan,  proposed  by  the  Chevalier 
Quesnay  de  Beaurepaire.  His  scheme  for 
the  Academy  of  Arts  and  Sciences  of  the 
United  States  had  been  endorsed  by  the 
King  of  France,  the  Boyal  Academies  of 
Science  and  of  the  Fine  Arts,  and  by  La- 
voisier, Condorcet  and  many  eminent 
Frenchmen.  The  sum  of  sixty  thousand 
francs  was  subscribed  by  wealthy  Virgin- 
ians, and  a  building  was  erected  in  Rich- 
mond^ in  1786.  One  (French)  professor 
was  appointed  to  make  natural  history  col- 
lections and  extensive  plans  for  branch 


establishments  in  Baltimore,  Philadelphia 
and  New  York  were  contemplated.  But  the 
French  Revolution  put  an  end  to  this  in- 
tellectual exotic. 

In  the  present  paper,  devoted  primarily 
to  the  history  of  the  National  Academy,  we 
must  pass  over  many  interesting  develop- 
ments in  the  early  scientific  life  of  the 
nation,  some  of  which  will  be  mentioned 
elsewhere.  Reference  must  be  made,  how- 
ever, to  the  incorporation  of  the  American 
Association  for  the  Advancement  of  Science 
in  1848,  and  the  intense  vitality  which  has 
enabled  this  body,  in  cooperation  with 
many  special  societies  of  later  origin,  to 
bring  the  results  of  scientific  research 
within  the  reach  of  an  ever-widening  public. 

Alexander    Dallas    Bache,    superinten- 
dent of  the  United  States  Coast  Survey 
from  1843  to  1867,  and  one  of  the  leading 
spirits  of  his  time,  was  among  the  first  to 
express  publicly  the  demand  for  a  national 
organization  of  American  research  officially 
recognized  as  such  by  Congress.     In  his 
presidential  address  to  the  American  As- 
sociation for  the  Advancement  of  Science 
in  1851  he  emphasized  the  need  of  ' '  an  in- 
stitution of  science,  supplementary  to  ex- 
isting ones,  to  guide  public  action  in  refer- 
ence to  scientific  matters. ' ' 

Suppose  an  institate  of  which  the  members  be- 
long in   turn   to   each   of   our  widely   scattered 
states,  working  at  their  places  of  residence  and 
reporting  their  results;  meeting  only  at  partieolar 
times,  and  for  special  purposes;  engaged   in   re- 
searches  self -directed,   or   desired   by   the    body, 
caUed  for  by  congress  or  by  the  executive,  who 
furnish  the  means   for  the  inquiries.   •    .    .    The 
public  treasury  would  be  saved  many  times  the 
support  of  such  a  council,  by  the  sound    advice 
which  it  would  give  in  regard  to  various  projects 
which  are  constantly  forced  upon  their  notice^  and 
in  regard  to  which  they  are  compeUed  to   decide 
without  the  knowledge  which  alone  can  ensure  a 
wise  conclusion. 

.  .  .  Such  a  body  would  supply  a  place  not  oc* 
cupied  by  existing  institutions,  and  which  our  own 
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is,  from  its  temporary  and  Tolantary  eharaeter, 
not  able  to  supply.* 

As  president  of  the  American  Associa- 
tion, and  as  a  prominent  member  of  the 
Ameriean  Philosophical  Society  and  the 
American  Academy  of  Arts  and  Sciences, 
he  entertained  no  misconception  regarding 
the  admirable  aims  and  the  no  less  admir- 
able successes  of  these  older  societies.  Each 
performed  then,  as  it  does  now,  a  useful 
tanction  of  broad  scope,  which  the  proposed 
organization  was  not  to  rival  but  to  supple- 
ment The  American  Philosophical  Society 
continues  to  exert  a  wide  and  useful  influ- 
ence, drawing  to  its  annual  meetings  in 
Philadelphia  a  large  body  of  able  men, 
representing  every  field  of  knowledge. 
Its  strong  vitality  and  its  traditions 
of  a  scholarly  past  are  shared 
by  the  American  Academy,  now  rapidly 
increasing  in  membership  and  advantage- 
ously established  in  the  permanent  home 
provided  for  it  in  Boston  by  Alexander 
Agassiz.  The  American  Association,  like 
tile  British  Association  for  the  Advance- 
ment of  Science,  holds  its  annual  meetings 
in  widely  scattered  cities,  thus  bringing 
under  its  influence  a  great  number  of  peo- 
ple, whose  attention  might  not  be  attracted 
from  a  distance.  Clearly  there  was  still 
room  for  an  academy  chartered  by  congress 
and  closely  related  to  the  national  govern- 
ment, to  which  it  might  render  some  such 
services  as  the  principal  countries  of  Eu- 
rope receive  from  their  great  academies. 

Bache's  hopes  were  to  be  realized  twelve 
years  later.  On  February  11, 1863,  Gideon 
Welles,  secretary  of  the  navy,  appointed 
Admiral  Davis,  Professor  Henry  and  Pro- 
fessor Bache  a  ''Permanent  Commission" 
''to  which  shall  be  referred  questions  of 
science  and  art  upon  which  the  (navy)  de- 
I>artment  may  require  information/'^    En- 

»  Op.  eU^  pp.  7,  8. 
•  Op.  eit.,  p.  1. 


couraged  by  this  governmental  recognition, 
Bache,  Peirce,  Davis,  Gk>uld  and  Agassiz  in- 
duced Senator  Wilson,  of  Massachusetts,  to 
introduce  in  congress  a  bill  to  incorporate 
the  National  Academy  of  Sciences.  This 
passed  the  Senate  and  House  on  March  3, 
1863,  and  was  signed  by  the  president  on 
the  same  day. 

The  act  of  incorporation  named  fifty  men 
of  science  as  charter  members,  and  limited 
the  membership  of  the  Academy  to  this 
number.  A  second  act  of  congress,  passed 
in  1870,  removed  this  limitation.  At  pres- 
ent the  amended  constitution  provides  that 
ten  new  members  may  be  elected  annually, 
and  fixes  the  limiting  membership  at  one 
hundred  and  fifty.  The  actual  number  of 
names  now  on  the  roll  is  one  hundred  and 
thirty-two.  In  addition  to  these  there  are 
forty-nine  foreign  associates  and  one  hon- 
orary member. 

The  list  of  incorporators  contains  many 
distinguished  names:  Agassiz,  Alexander, 
Bache,  Barnard,  Dana,  Davis,  Gilliss, 
Oould,  Wolcott  Gibbs,  Asa  Gray,  Guyot, 
James  Hall,  Henry  Hilgard,  Le  Conte, 
Leidy,  Lesley,  Newberry,  Newton,  Peirce, 
Rogers,  Butherfurd,  Silliman,  Torrey, 
Whitney,  Wyman — among  others  equally 
well  known.  Chosen  from  the  country  at 
lai^e,  and  fairly  representative  of  the  sci- 
ence of  the  day,  the  membership  was 
worthy  of  a  truly  national  body. 

The  organization  of  the  National  Acad- 
emy was  '  *  the  first  recognition  by  our  gov- 
ernment of  the  importance  of  abstract  sci- 
ence as  an  essential  element  of  mental  and 
material  progress.'"*  One  of  the  objects 
in  the  minds  of  its  founders  was  to  confer 
distinction  on  men  of  science  who  had  ac- 
complished important  original  research, 
and  thus  to  encourage  and  stimulate  them 

sFrom  the  report  for  1867  of  Joseph  Henry, 
president  of  the  National  Academy,  op.  oit,^  p. 
14. 
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to  farther  effort.  Another  prime  object 
was  to  aid  the  government  in  the  solution 
of  problems  of  a  scientific  nature.  In  1863, 
the  year  of  the  Academy's  incorporation, 
the  civil  war  was  in  progress,  and  the  gov- 
ernment stood  in  need  of  just  such  advice 
as  a  body  of  able  scientific  men  could  sup- 
ply. It  will  be  seen  later  that  the  assist- 
ance of  the  Academy  was  often  sought  and 
rendered,  not  alone  in  this  period,  but  also 
in  subsequent  years. 

The  idea  that  a  democratic  government 
could  not  consistently  confer  distinction 
upon  its  citizens,  though  held  by  some  crit- 
ics of  the  day,  was  not  shared  by  Joseph 
Henry,  whose  words  may  again  be  quoted 
from  the  report  cited  above: 

It  is  not  enough  for  our  government  to  offer  en- 
couragement to  the  direct  promotion  of  the  useful 
arts  through  the  more  or  less  fortunate  efforts  of 
inventors;  it  is  absolutely  necessary,  if  we  would 
advance  or  even  preserve  our  reputation  for  true 
intelligence,  that  encouragement  and  facilities 
should  be  afforded  for  devotion  to  original  re- 
search in  the  various  branches  of  human  knowledge. 
In  the  other  countries  scientific  discovery  is  stimu- 
lated by  pensions,  by  titles  of  honor  and  by  various 
social  and  official  distinctions.  The  French  aca- 
demicians receive  an  annual  salary  and  are  deco- 
rated with  the  insignia  of  the  Legion  of  Honor. 
Similar  marks  of  distinction  are  conferred  on  the 
members  of  the  Academy  of  Berlin  and  that  of 
St.  Petersburg.  These  modes  of  stimulation  or 
encouragement  may  be  considered  inconsistent  with 
our  social  ideas  and  perhaps  with  our  forms  of 
government.  There  are  honors,  nevertheless,  which 
in  an  intelligent  democracy  have  been  and  may  be 
justly  awarded  to  those  who  enlarge  the  field  of 
human  thought  and  human  power.  Heretofore,  but 
two  principal  means  of  distinction  have  been  rec- 
ognized in  this  country,  viz.:  the  acquisition  of 
wealth  and  the  possession  of  political  power.  The 
war  seems  to  have  offered  a  third,  in  bestowing 
position  and  renown  for  successful  military 
achievement.  The  establishment  of  this  Academy 
may  be  perhaps  regarded  as  having  opened  a  fourth 
avenue  for  the  aspirations  of  a  laudable  ambition, 
which  interferes  neither  with  our  national  preju- 
dices nor  our  political  principles,  and  which  only 
requires  the  fostering  care  of  government  to  be- 


come of  essential  benefit  and  importance  not  only 
to  this,  but  all  the  civilized  countries  of  the 
world.* 

The  special  problems  raised  by  the  civil 
war  emphasized  the  value  of  the  services 
which  the  Academy  might  render  the  gov- 
ernment, at  a  period  when  most  of  the  sci- 
entific bureaus  of  later  years  were  not  yet 
organized.  But  the  war  had  only  an  inci- 
dental bearing  on  the  designation  of  the 
Academy  as  the  scientific  adviser  of  the  na- 
tion. The  desire  of  President  Lincoln  and 
his  Secretary  of  State  to  receive  advice 
from  the  Academy  on  more  general  ques- 
tions is  shown  by  the  following  letter  from 
Secretary  Seward  to  President  Bache  :^ 

DXPABTMBKT  OF  StATI, 

Washington,  January  8,  1864. 
Sir:  I  have  the  honor  to  acknowledge  the  re- 
ceipt of  your  note  of  the  7th  instant,  tendering 
to  this  department  the  aid  of  the  Academy   of 
Sciences   in   any   investigation   that   it  may    be 
thought  proper  to  institute  with  a  view  to  the 
great    reform    of    producing    an    uniformity    of 
weights  and  measures  among  commercial  nations. 
Be  pleased  to  express  to  the  Academy  my  sineere 
thanks   for   this   enlightened   and    patriotic   pro- 
ceeding, and  assure  them  that,  with  the  authority 
of  the  President,  I  shall  be  happy  to  avail  myself 
of  the  assistance  thus  tendered  to  me,  and  to  that 
end  I  shaU  at  all  times  be  happy  to  receive  the 
suggestions  of  the  Academy,  or  of  any  conmiittee 
that  may  be  named  by  it,  in  conformity  with  the 
spirit  of  the  note  you  have  addressed  to  me. 
I  am.  Sir,  your  obedient  servamt, 

Wn«LIAJC    H.    SCWABD 

We  shall  have  occasion  later  to  consider 
how  the  Academy  has  assisted  the  govern- 
ment in  the  solution  of  problems  of  the 
most  diverse  character. 

The  first  meeting  of  the  National  Acad* 
emy,  attended  by  more  than  three  fifths  of 
the  incorporators,  was  held  at  the  Univer- 
sity of  the  City  of  New  York  on  April  22, 
1863.  Senator  Wilson,  who  had  introduced 
in  the  senate  the  bill  of  incorporation,  ad- 

«  Op,,  cit.,  p.  14. 

f  Op,  cit,,  p.  16. 
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dressed  the  Academy  at  the  opening  of  the 
first  session.  After  alluding  to  the  fact 
that  the  idea  of  forming  such  an  institution 
had  long  existed,  he  dwelt  on  the  signifi- 
cance of  unanimous  action  by  congress  at  a 
time  when  the  country  was  suffering  under 
the  burden  of  the  great  civil  war.  With  its 
widely  distributed  membership,  he  felt  that 
the  Academy  would  contribute  in  the  future 
toward  the  unity  and  indivisibility  of  the 
nation. 

With  Professor  Henry  in  the  chair,  and 
other  leaders  of  American  science  taking 
part  in  the  deliberations,  the  work  of  the 
Academy  was  begun  under  the  most  favor- 
able auspices.  The  constitution  and  by- 
laws were  prepared  by  a  strong  committee, 
including  such  men  as  Agassiz,  Benjamin 
Gould,  Peirce  and  Silliman,  with  Bache  as 
ehainnan.  After  three  days  of  discussion 
tkey  were  adopted  by  the  Academy,  and 
finaUy  ratified  at  the  first  Washington 
meeting,  held  in  one  of  the  conunittee  rooms 
of  the  senate  on  January  4-6,  1864. 

In  the  space  at  our  disposal,  we  must 
content  ourselves  with  a  brief  glance  at  the 
principal  acts  of  the  Academy  during  the 
fifty  years  of  its  existence,  referring  the 
reader  to  the  work  so  often  cited  for  further 
details.  In  accordance  with  the  terms  of 
the  constitution,  the  members  were  divided 
into  two  classes,  (a)  mathematics  and  ph3rs- 
ies,  and  (b)  natural  history,  each  class  hav- 
ing a  chairman  and  secretary.  The  names 
of  the  sections,  and  the  number  of  members 
in  each,  are  given  in  the  following  table : 

CUu8  of  MatT^ematics  and  Physics 

Number 

of 
McinlMri 

1.  Mathematics 6 

2.  PliTBies   6 

8eet.  3.    Astronomy,  Geographj  and  Qeod- 

my 9 

4.  Mechanies 5 

5.  Chemistry 3      30 


Class  of  Natural  History 

Namber 
of 

Mem  ben 

Sect.  1.  Mineralogy  and  Geology 6 

Sect.  2.  Zoology  5 

Beet.  3.  Botany 1 

Sect.  4.  Anatomy  and  Physiology 2 

Sect.  5.  Ethnology 0      14 

Total ^    44 

It  is  interesting  to  contrast  this  organi- 
zation with  that  existing  at  the  present 
time: 

Sect.  1.    Mathematics  and  Astronomy. ..  .23 

Sect.  2.    Physics  and  Engineering 25 

Sect.  3.    Chemistry  23 

tT 

Deduct  names  counted  twice.  5      66 

Sect.  4.    Geology  and  Paleontology 24 

Sect.  5.    Botany    9 

Sect.  6.    Zoology  and  Animal  Morphology.  18 

Sect.  7.    Physiology  and  Pathology 15 

Sect.  8.    Anthropology  and  Psychology. . .  9 

75" 
Deduct  names  counted  twice   9      66 

Total ""    132 

At  the  outset,  two  thirds  of  the  members 
belonged  to  the  class  of  mathematics  and 
physics,  and  only  one  third  to  the  class  of 
natural  history.  At  present,  while  the  two 
classes  no  longer  exist  as  such,  it  is  easy  to 
group  the  members  in  the  same  way.  De- 
ducting the  names  counted  twice,  we  find 
that  66  would  now  fall  in  the  first  class,  and 
exactly  the  same  number  in  the  second. 
Thus  the  discrepancy  formerly  existing 
between  the  two  classes  has  been  adjusted 
in  the  process  of  time.' 

It  is  important  to  note  that  the  division 
of  members  into  sections  is  solely  for  the 
purpose  of  facilitating  nominations  for  new 
elections,  as  now  provided  by  the  constitu- 
tion. 

sDeCSandoUe  notes  a  similar  preference  for  the 
mathematical  and  physical  sciences  on  the  part  of 
the  Berlin  Academy  during  the  eighteenth  cen- 
tury, which  was  subsequently  adjusted  by  revision 
of  the  statutes.  (''Histoire  des  Sciences  et  des 
Savants/'  2  ed.,  p.  261.) 
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In  view  of  the  preponderance  of  physi- 
cists, it  is  not  surprising  that  three  fourths 
of  the  scientific  papers  read  at  the  first 
Washington  meeting  were  connected  with 
the  physical  sciences.  These  papers  were 
referred  to  the  committee  on  publication, 
with  instructions  to  publish,  but  the  lack  of 
funds  for  this  purpose  stood  in  the  way. 
When  the  first  volume  of  the  Memoirs 
finally  appeared  in  1866,  it  contained  but 
two  of  these  papers.  It  was  then  planned 
to  print  the  minor  papers  in  the  Proceed- 
ings of  the  academy,  but  this  was  never 
done.  The  first  part  of  the  first  volume  of 
the  Proceedings  was  published  in  1877. 
This  contained  the  constitution  and  by- 
laws, reports  on  the  principal  business  ac- 
tions of  the  Academy,  and  much  miscel- 
laneous matter  relating  to  resolutions 
passed,  titles  of  papers  presented,  reports 
of  committees,  etc.  Publication  of  the  Pro- 
ceedings was  discontinued  in  1895,  after 
three  parts  had  appeared.?  In  1881,  649 
papers  had  been  read  at  the  scientific  ses- 
sions. President  Bogers,  feeling  that  the 
Academy  would  have  received  much  more 
recognition  from  the  scientific  world  if 
these  had  been  printed,  strongly  and  re- 
peatedly urged  that  the  papers  be  collected 
annually  and  transmitted  to  congress  with 
the  report.^**  Unfortunately  this  was  never 
done,  and  the  reports  still  give  only  an  ab- 
stract of  the  proceedings,  in  which  the 
papers  appear  by  title.  The  importance 
of  reviving  and  enlarging  the  Proceedings 
will  be  discussed  in  another  article. 

The  Academy  has  published  eleven  vol- 
umes of  Memoirs,  containing  68  quarto 
papers,  and  seven  volumes  of  Biographical 
Memoirs  of  deceased  members,  in  addition 
to  annual  reports  and  reports  of  com- 
mittees. 

In  view  of  the  existence  of  a  detailed 

•  Op.  oit,  p.  44. 
10  op.  cii.,  p.  51. 


history  of  the  Academy,  it  is  quite  unnec- 
essary in  the  present  paper  to  dwell  at 
length  upon  the  events  of  the  first  fifty 
years.  A  brief  outline  of  the  more  impor- 
tant work  of  the  Academy  is  nevertheless 
essential  to  clearness,  especially  in  connec- 
tion with  the  suggestions  for  the  future 
which  are  to  be  presented  later.  We  may, 
therefore,  consider  briefly:  (1)  the  work 
of  the  members;  (2)  the  Academy's  woA 
for  the  national  government;  (3)  medals 
and  trust  funds,  and  (4)  cooperation  in  re- 
search. 

THE   WOBK  OF   THE   MEMBERS 

In  his  report  for  1867  as  president  of 
the  Academy,  Joseph  Henry  spoke  as  fol- 
lows of  the  conditions  of  membership : 

It  was  implied  in  the  organization  of  Bueh  a 
body  tliat  it  should  be  ezclnsiyely  composed  of  men 
diatingolshed  for  original  research,  and  that  to  be 
chosen  one  of  its  members  would  be  considered  a 
high  honor,  and  consequently  a  stimulus  to  scien- 
tific labor,  and  that  no  one  would  be  elected  into 
it  who  had  not  earned  the  distinction  by  aetoal 
discoveries  enlarging  the  field  of  human  knowledge. 

.  .  .  since  the  original  organization,  the  prin- 
ciple before  mentioned  has  been  strictly  observed, 
and  no  one  has  been  admitted  except  after  a  full 
discussion  of  his  claims  and  a  satisfactory  ajuwer 
to  the  question,  ''What  has  he  done  to  advance 
science  in  the  line  of  research  which  he  has  espe- 
cially prosecuted  f" 

And  again,  in  his  valedictory  address  to 
the  Academy  (1878),  Henry  returned  to 
this  subject. 

For  this  purpose  great  care  must  be  exercised  in 
the  selection  of  its  members.  It  must  not  be  for- 
gotten for  a  moment  that  the  basis  of  seleetdon  is 
actual  scientific  labor  in  the  way  of  original  re- 
search; that  is,  in  making  positive  additions  to 
the  sum  of  human  knowledge,  connected  with  un- 
impeachable moral  character. 

It  is  not  social  position,  popularity,  extended 
authorship  or  success  as  an  instructor  in  seienee, 
which  entitles  to  nuanbership,  but  actual  ne^w  dis- 
coveries, nor  are  these  sufficient  if  the  reputation 
of  the  candidate  is  in  the  slightest  degree  *i\intwt 
with  injustice  or  want  of  truth. 
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These  principles  have  been  observed  to 
the  present  day,  sometimes  in  the  face  of 
great  temptation  to  elect  men  eminent  for 
aehievements  other  than  those  of  original 
research.  Thus  the  Academy  has  counted 
among  its  members  the  large  majority  of 
the  leaders  of  American  science.  While 
it  is  of  course  impossible  to  describe  their 
individual  contributions  in  these  pages,^^ 
some  remarks  on  the  progress  of  American 
research  since  the  foundation  of  the  Acad- 
emy will  be  given  in  a  later  paper. 

THB  WOBK  OF  THE   ACADEMY  FOB   THE 

NATION 

In  the  first  annual  report  of  the  presi- 
dent of  the  Academy,  presented  to  congress 
in  1864,  Professor  Bache  remarked : 

The  want  of  an  institution  bj  which  the  seien- 
tiile  strength  of  the  country  may  be  brought,  from 
time  to  time,  to  the  aid  of  the  government  in  guid- 
ing action  by  the  knowledge  of  scientific  principles 
and  experiments,  has  long  been  felt  by  the  patri- 
otic sdentifie  men  of  the  United  States.  No  gov- 
emment  of  Europe  has  been  wiHing  to  dispense 
with  a  body,  under  some  name,  capable  of  render- 
ing such  aid  to  the  government,  and  in  turn  of  il- 
lustrating the  country  by  scientific  discovery  and 
by  literary  culture. 

In  a  previous  paper  the  distinctive  posi- 
tion held  by  European  academies  as  or- 
ganizations of  the  government,  and  the 
■eryices  fhey  render  to  the  state,  have  been 
briefly  described.**  Here,  as  elsewhere  in 
these  papers,  we  must  not  overlook  the 
special  conditions  which  distinguish  the 
National  Academy  from  similar  bodies 
abroad.  The  Boyal  Society  and  the  Paris 
Academy  of  Sciences,  dating  from  the 
earliest  beginnings  of  science  in  England 
and  France,  have  been  the  media  through 
which  the  great  advances  of  more  than  two 

11  Biographies  of  the  incorporators  may  be  found 
in  the  ^'Hiatory  of  the  National  Academy,"  so 
often  cited. 

i>  SciSKCE,  November  14,  1913. 


centuries  have  reached  the  world.  Discov- 
ery after  discovery,  first  presented  at  their 
meetings  and  published  in  their  proceed- 
ings, has  been  rigidly  associated  in  the 
public  mind  with  these  great  societies, 
which  have  fostered  science  and  encour- 
aged the  labors  of  investigators.  Thus 
they  have  acquired  a  prestige  and  a  power 
in  the  state  which  could  arise  iu  no  other 
way.  It  is  not  enough  for  a  nation  to 
charter  an  organization  and  to  authorize  it 
to  act  as  the  adviser  of  the  government  in 
scientific  affairs.  Appreciation  of  the 
fundamental  importance  of  science  as  the 
source  of  all  industrial  progress,  and  con- 
fidence in  the  body  appointed  to  advise  the 
nation,  are  obvious  prerequisites  to  that 
cooperation  between  statesmen  and  men  of 
science  which  is  essential  to  complete  suc- 
cess. 

In  spite  of  the  disadvantage  of  a  widely 
scattered  membership,  whose  discoveries 
and  contributions  to  science  have  always 
reached  the  world  through  other  channels, 
and  with  no  home  of  its  own  to  focus  at- 
tention on  its  activities,  the  National  Acad- 
emy has  often  been  called  into  the  service 
of  the  country.  It  will  be  sufficient  to  give 
here  a  list  of  the  subjects  on  which  the 
Academy  has  been  consulted  by  the  govern- 
ment, referring  the  reader  to  the  ''History 
of  the  National  Academy"  (pp.  201  to 
331)  for  all  details. 

COMMITTEES    APPOINTED    BT    THB    ACADEMY    ON 
BEHALT  or  THE  GOVERNMENT 

1.   Committees  appointed  in  accordance  with  Acts 
of  Congresa 

1871.  On  the  Transit  of  Venus. 

1872.  On     Preparing     Instructions    for    the 

Tolaris  Expedition. 

1878.  On  a  Plan  for  Surveying  and  Mapping 

the  Territories  of  the  United  States. 

1879.  On  a  National  Board  of  Health. 

1894.  To  Prescribe  and  Publish  Specifications 
for  the  Practical  Application  of  the 
Definitions  of  the  Ampere  and  Volt. 
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1908.  On  the  Methods  and  Expenses  of  Con- 
ducting Scientific  Work  Under  the 
Government. 

2.  Committees  appointed  at  the  request  of  Joint 

Commissions  and  Committees  of  Cong^ress. 

1884.  On  the  Signal  Senriee  of  the  Army,  the 
Geological  Survey,  the  Coast  and 
Geodetic  Survey,  and  the  Hydro- 
graphic  Office  of  the  Navy  Depart- 
ment. 

1902.  On  the  Establishment  of  a  National 
Forest  Beserve  in  the  Southern  Ap- 
palachians. 

3.  Committees   appointed   at   the   request   of   the 

President  of  the  United  States. 

1870.  On  the  Protection  of  Coal  Mines  from 
Explosion  by  Means  of  Electricity. 

1902.  On  Scientific  Explorations  in  the  Philip- 
pines. 

4.  Committeee   appointed   at   the   request   of   the 

Treasury  Department. 
1863.  On  the  National  Currency  (Confidential). 
1863.  On  Weights,  Measures  and  Coinage. 

1863.  On  Saxton's  Alcoholometer. 

1864.  On  Materials  for  the  Manufacture  of 

Cent  Coins. 

1866.  On  the  Prevention  of  Counterfeiting. 

1866.  On  Spirit  Meters. 

1866.  On  Proving  and  Gauging  Distilled  Spir- 
its and  Preventing  Fraud. 

1866.  On  Metric  Standards  for  the  States. 

1870.  On  the  Effect  of  Chemicals  on  Internal 
Bevenne  Stamps. 

1873.  On  an  International  Bureau  of  Wdghts 
and  Measures. 

1875.  On  Water-proofing  the  Fractional  Cur- 
rency. 

1875.  On  Means  of  distinguishing  Calf 's  Hair 

from  Woolen  Goods  (Confidential). 

1876.  On  Artificial  Coloring  of  Sugars  to  Sim- 

ulate a  Lower  Grade  According  to  the 
Standard  on  which  Duties  are  Levied 
((confidential). 

1876.  On  the  Use  of  Polarized  Light  to  Deter- 

mine the  Values  of  Sugars. 

1877.  On  Demerara  Sugars. 

1878.  On  Building  Stone  to  be  used  for  the 

Custokn  House  at  Chicago  (no  re- 
port). 

1882.  On  the  Separation  of  Methyl  Alcohol  or 
Wood  Spirits  from  Ethyl  AleohoL 

1882.  On  Glucose. 

1882.  On  Triangnlation  Connecting  the  At- 
lantic and  Pacific  Coasts  (no  report). 


1884.  On  PhUosophical  and  Scientific  Apps- 

ratns. 

1885.  On  the  Tariff  Classification  of  Wools. 
1886 

and 

1887.  On  the  Morphine  Content  of  Opium. 

1887.  On  Quarts  Plates  used  in  Saccharimeters 
for  Sugar  Determinations. 

1890.  To  Formulate  a  Plan  for  a  Systematie 

Search  for  the  North  Magnetic  Pole. 

5.  Committees  appointed  at  the  request  of  the  Navy 

Department. 
1863.  On  Protecting  the  Bottoms  of  In^n  Ves- 
sels. 
1863.  On  Magnetic  Deviation  in  Iron  Ships. 

1863.  On  Wind  and  Current  (Charts  and  SaU- 

ing  Directions. 

1864.  On  the  Explosion  on  the  United  States 

Steamer  Chenango, 
1864.  On  Experiments  on  the  E^aneioa  of 

Steam. 
1877.  On  Proposed  Changes  in  the  American 

Ephemeris. 
1881.  On  the  Transit  of  Venus. 
1885.  On   the   Astronomical   Day,   the    Solar 

Eclipse  of  1886,  and  the  Erection  of 

a  New  Naval  Observatory. 

6.  Committees  appointed  at  the  request  of  the  War 

Department. 
1864.  On  the  Question  of  Tests  for  the  Purity 
of  Whiskey. 

1866.  On  the  Preservation  of  Paint  on  Army 

Knapsacks. 

1867.  On  Galvanic  Action  from  Association  of 

Zinc  and  Iron. 
1873.  On  the  Exploration  of  the  TeUowafcone. 
1881.  On  Questions  of  Meteorological  Scienee 

and  its  Application. 

7.  Committees  appointed  at  the  request  of  the  De- 

partment of  State. 

1866.  On  the  Improvement  of  Greytown  Har- 
bor, Nicaragua. 

1903.  On  the  Bestoration  of  the  Declaration  of 
Independence. 

8.  Committees  appointed  at  the  request  of  tlie  De- 

partment of  Agriculture. 
1870.  On  Silk  Culture  in  the  United  States. 
1881.  On  Sorghum  Sugar. 

9.  Committees  appointed  at  the  request  of  the  De- 

partment of  the  Interior. 
1880.  On  the  Bestoration  of  the  Declarmtiom 
of  Independence. 
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1896.  On  the  Inauguration  of  a  Bational  For- 
est Policy  for  the  Forested  Lands 
of  the  United  States. 

It  will  be  noticed  that  many  of  the  ques- 
tions referred  to  the  Academy  are  of  such 
a  nature  that,  at  the  present  day,  they 
oonld  be  satisfactorily  answered  by  one  or 
another  of  the  scientific  departments  of  the 
gOYemment.  This  probably  accounts  for 
the  fact  that  the  requests  for  the  Academy's 
assistance  have  become  less  numerous  as 
the  national  laboratories  and  scientific 
bureaus  have  multiplied  and  improved. 
But  after  full  allowance  has  been  made  for 
such  wholly  desirable  developments,  it  re- 
mains true  that  questions  of  broad  scope, 
requiring  the  cooperation  of  authorities  in 
several  fields  of  knowledge  for  their  solu- 
tion, must  arise  from  time  to  time.  In 
such  eases  the  Academy  can  afford  assist- 
ance obtainable  in  no  other  way,  and  an 
enlightened  government  will  advantage- 
ously seek  its  counsel. 

The  overthrow  of  the  spoils  system  in 
national  i)olitics  will  afford  the  Academy 
another  opportunity  to  serve  the  nation. 
In  France,  when  a  professorship  in  the  na- 
tional university,  or  the  directorship  of  a 
national  observatory   or   laboratory   falls 


vacant,  the  Academy  of  Sciences  is  re- 
quested to  present  its  first  and  second 
choice  of  a  successor.  The  Minister  of  Pub- 
lic Instruction  then  appoints  one  of  the 
nominees  to  the  position.  In  the  United 
States  the  need  of  such  counsel  is  no  less 
urgent  than  in  France. 

MEDALS  AND  TBUST  FUNDS 

Election  to  the  National  Academy  has 
always  been  appreciated  as  a  high  honor 
by  American  men  of  science.  Fortunately, 
however,  the  recognition  and  assistance  the 
Academy  has  been  able  to  afford  to  investi- 
gators has  not  been  confined  to  the  gift  of 
this  mark  of  distinction.  From  time  to 
time  trust  funds  have  been  established,  the 
incomes  of  which  are  devoted  to  the  award 
of  medals  or  to  grants  for  research.  The 
will  of  Alexander  Dallas  Bache,  first  presi- 
dent of  the  Academy,  directed  that  the 
residue  of  his  estate,  after  the  death  of  his 
wife,  should  be  paid  over  to  the  National 
Academy  of  Sciences  for  the  ^'prosecution 
of 'Iresearches  in  Physical  and  Natural  Sci- 
ence by  assisting  experimentalists  and  ob- 
servers." Bache 's  excellent  example  has 
often  been  followed,  with  the  results  shown 
in  the  following  table: 


Foiid 


Alexander  Aganiz 

A.  D.  Bache. 

Cjnm  B.  Comatock 

Henry  Draper. 

Woloott  Qibbs. 

Benwmin  Apihorp  Gould. 

O.  C.  Marsh 

John  Morraj 

J.  Lawrence  Smith 

J.  C.  Wstson 

BaildSag  Fnnd, 


Ettab- 
IJBbed 

Original 
Capital 

PreMDt 
CapiUl 

1910 
1879 
1907 

$50,000.00 
47,500.00 
10,000.00 

$50,000.00 
56,000.00 
10,337.50 

1885 

6,000.00 

10,000.00 

1893 
1897 
1912 
1911 

2,673.17 

20,000.00 

9,3n.66 

6,000.00 

3,000.00 

20,000.00 

9,377.65 

6,000.00 

1885 

8,000.00 

10,000.00 

1883 

18,666.82 

25,000.00 

7,000.00 

7,000.00 

PnrpoM 


General  use  of  the  academy. 

Researches  in  physical  and  natural  science. 

Prize  eyerj  five  years  for  inyestigations  in 
electricity  or  magnetism  or  radiant  en- 
ergy. 

Medal  for  investiffations  in  astronomical 
physics.     (Surplos  for  research.) 

Aid  of  chemical  science. 

Researches  in  astronomy. 

Original  research  in  the  natural  sciences. 

To  found  Alexander  A|[assis  gold  medal 
for  original  contributions  in  oceanog- 
raphy. 

Lawrence  Smith  gold  medal  for  original 
investigations  of  meteoric  bodies.  (Sur- 
plus for  research. ) 

Gold  medal  and  money  prise  for  astro- 
nomical investigations.  (Surplus  for 
research.) 
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The  importance  of  the  part  played  by 
these  funds  in  advancing  science  may  be 
illustrated  by  reference  to  some  of  the  re- 
sults obtained. 

The  Agassiz  Fund  has  proved  to  be  of 
great  value  in  meeting  the  general  expenses 
of  the  Academy,  for  which  there  was  for- 
merly no  provision  except  the  dues  of  the 
members. 

The  Bache  Fund  made  twelve  appropri- 
ations to  Hilgard  for  his  magnetic  survey 
of  the  United  States,  four  to  Langley  for 
his  important  studies  of  the  physical  con- 
stitution of  the  sun,  six  to  Wolcott  Gibbs 
for  his  researches  on  complex  inorganic 
acids  and  his  studies  of  the  action  of  chem- 
ical compounds  upon  the  animal  system, 
one  each  to  Newcomb  and  Michelson  for 
their  classic  determinations  of  the  veloc- 
ity of  light,  three  others  to  Michelson  for 
his  equally  fundamental  optical  researches, 
six  to  Rowland  for  his  great  work  in  map- 
ping and  identifying  the  lines  of  the  solar 
spectrum,  three  to  Pickering  for  his  pio- 
neer researches  in  stellar  photography,  two 
to  Gould  for  his  measurements  of  the  Cor- 
doba photographs  of  the  southern  heavens, 
six  to  Boss  for  his  studies  of  solar  and 
stellar  motions  and  his  precise  measures  of 
standard  stars,  and  two  to  Osbom  for  the 
work  of  the  Academy  Committee  on  Corre- 
lation. These  cases  include  only  a  fraction 
of  the  total  number  of  grants  from  the 
fund. 

The  Barnard  Gold  Medal  for  Meritorious 
Services  to  Science,  awarded  every  five 
years  by  Columbia  University  to  the  nomi- 
nee of  the  National  Academy,  has  been 
given  to  Bayleigh,  Bontgen,  Becquerel  and 
Butherford. 

The  first  award  of  the  Comstock  Prize  of 
fifteen  hundred  dollars  was  made  last 
April  to  Professor  Bobert  Millikan,  of  the 
University  of  Chicago,  for  his  researches 
on  the  charge  of  the  electron  and  related 
investigations. 


The  Henry  Draper  Gold  Medal  for  astro- 
physical  research  has  been  awarded  to 
Langley,  Pickering,  Bowland,  Vogel, 
Keeler,  Huggins,  Hale,  Campbell,  Abbot 
and  Deslandres.  Several  grants  to  assist 
investigation  have  also  been  made  from  the 
surplus  income. 

The  capital  of  the  Wolcott  Gibbs  Fund 
for  chemical  research  is  being  increased  by 
additions  of  accumidated  income,  and  no 
grants  are  being  made  at  present  The  in- 
come of  the  Marsh  Fund  is  also  being 
added  to  the  capital. 

A  large  number  of  investigations  have 
been  assisted  by  the  Gould  Fund,  includ- 
ing those  of  Doolittle,  Pai^urst,  Yendell, 
Newcomb,  Leavenworth,  Comstock  and 
others.  At  present  the  income  is  used 
mainly  for  the  support  of  the  Astronom- 
ical Journal. 

The  Alexander  Agassiz  Gold  Medal,  es- 
tablished by  Sir  John  Murray  for  oceano- 
graphic  research,  was  awarded  for  the  first 
time  last  April  to  Dr.  Johan  Hjort,  of  the 
Norwegian  Fish  Commission,  for  his  val- 
uable contributions  to  knowledge  relating 
to  deep-sea  life. 

The  Lawrence  Smith  Gold  Medal  for  the 
investigation  of  meteoric  bodies  has  been 
awarded  but  once,  to  H.  A.  Newton,  of 
Yale,  for  his  researches  on  the  orbits  of 
meteors.  Appropriations  from  the  ftuid 
have  supplied  Yale  University  with  appa- 
ratus for  the  photography  of  meteors,  and 
provided  for  the  publication  of  a  catalogue 
of  meteorites,  for  their  chemical  analysis 
and  for  the  study  of  their  luminous  trains. 

The  Watson  Fund  has  aided  the  impor- 
tant work  of  Chandler  on  the  variation  of 
latitude,  and  that  of  Comstock  on  the  con- 
stant of  aberration,  in  addition  to  many 
other  important  grants.  Since  1901  the 
income  has  been  very  effectively  used  by 
Leuschner  in  the  computation  of  the  per- 
turbations of  the  asteroids  discovered  by 
Watson.     The  Watson  Gold  Medal,  with 
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one  hnndred  dollars  in  gold,  has  been 
awarded  to  Qould,  Schonfeld,  Auwers, 
Chandler,  Gill  and  Kapteyn  for  their  as- 
tronomical investigations. 

In  view  of  its  national  charter,  the  high 
plane  of  its  membership,  and  its  special 
advantages  as  the  representative  of  the 
United  States  in  the  International  Associa* 
tion  of  Academies,  the  National  Academy 
is  most  favorably  qualified  for  the  custody 
and  efSeient  use  of  trust  funds.  Apprecia^ 
tion  of  this  fact,  amply  indicated  by  the 
above  list  of  gifts  and  bequests,  should 
grow  with  the  reputation  of  the  Academy. 
It  is  safe  to  predict  that  the  privilege  of 
securing  the  Academy's  aid  in  the  control 
and  disbursement  of  large  sums  for  the 
benefit  of  science  will  be  widely  sought  in 
the  future.  In  this  connection  attention 
should  be  called  to  the  present  lack  of 
medals  and  funds  especially  devoted  to 
the  recognition  and  aid  of  researches  in 
mathematics,  engineering,  geology  and  va- 
rious departments  of  biology  and  anthro- 
pology. 

COOPERATION  IN  EESEABOH 

As  an  agent  for  the  furtherance  of  co- 
operative research^  the  National  Academy 
occupies  a  unique  position  among  Ameri- 
can societies.  In  these  days  of  far-reach- 
ing investigations,  involving  the  common 
action  of  men  of  science  distributed 
thronghout  the  world,  the  great  majority 
of  cooperative  projects  are  international 
in  character.  Here  the  peculiar  advantage 
of  the  Academy  appears.  The  Interna- 
tional Association  of  Academies  is  made 
np  of  the  national  academies  of  sixteen 
countries.  Each  academy  is  pledged  to 
support  only  such  cooperative  undertak- 
ings as  are  endorsed  by  the  association. 
Thus  the  constituent  members  of  this  body, 
tiuough  their  delegates  at  its  triennial 
meetings,  are  most  favorably  placed  for 


the  initiation  and  furtherance  of  such  in- 
ternational movements. 

As  an  illustration  of  the  work  already 
undertaken  by  the  National  Academy  in 
this  field,  mention  may  be  made  of  the 
International  Union  for  (Cooperation  in 
Solar  Besearch.  In  1904,  the  Academy, 
through  its  Committee  on  Solar  Besearch, 
invited  various  academies,  physical  and 
astronomical  societies,  and  other  organiza- 
tions interested  in  the  subject,  to  send  dele- 
gates to  a  conference,  with  a  view  to  the 
initiation  of  international  cooperation  in 
this  field.  Meetings  have  since  been  held 
at  Oxford  in  1905,  Paris  in  1907,  Mount 
Wilson  in  1910  and  Bonn  in  1913.  The 
constituent  societies,  each  of  which  is  rep- 
resented in  the  Union  by  a  standing  com- 
mittee, are  as  follows: 

The  Boyal  Society  of  London,  the  Acad- 
emies of  Amsterdam,  Barcelona,  Berlin, 
Paris,  St  Petersburg,  Stockholm  and 
Vienna,  the  Swiss  Society  of  Natural  Sci- 
ences, the  Astronomical  Societies  of  Lon- 
don, America,  France  and  Canada,  the 
Physical  Societies  of  Berlin,  Italy,  Spain, 
France  and  America,  the  Society  of  Italian 
Spectroscopists,  the  Solar  Physics  Com- 
mittee, the  Solar  Sub-committee  of  the  In- 
ternational Meteorological  Conmiittee  and 
the  National  Academy  of  Sciences. 

The  standards  of  wave-lengths  which  are 
being  established  by  the  Union,  as  the  re- 
sult of  extensive  cooperative  studies,  will 
be  used  universally  by  spectroscopists.  In- 
ternational committees,  appointed  by  the 
Solar  Union,  are  studying  the  solar  rota- 
tion, the  spectra  of  sun-spots  and  the  in- 
tensity of  the  solar  radiation,  on  a  com- 
mon plan.  Spectroheliographs  are  also  in 
use,  for  the  almost  continuous  photography 
of  the  sun,  at  the  observatories  of  Kodai- 
kanal,  India;  Catania,  Sicily;  Potsdam, 
Germany;  Meudon,  France;  Tortosa, 
Spain;    Cambridge,    England;    Williams 
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Bay,  Wisconsin;  Tacubaya,  Mexico;  and 
Mount  Wilson,  California. 

A  new  solar  observatory,  which  is  about 
to  be  established  in  New  Zealand  through 
the  generosity  of  Mr.  Thomas  Cawthron, 
will  fill  the  gap  in  longitude  between  Cali- 
fomia  and  India,  and  thus  aid  in  keeping 
the  rapidly  changing  phenomena  of  the 
solar  atmosphere  constantly  under  obser- 
vation. At  the  Mount  Wilson  meeting  of 
the  Union,  it  was  decided  to  enlarge  its 
scope  so  as  to  include  the  whole  range  of 
astrophysics,  and  a  representative  com- 
mittee was  appointed  to  report  on  the 
classification  of  stellar  spectra.  It  is  now 
evident  that  the  Solar  Union  is  destined  to 
play  an  increasingly  important  part  in  the 
field  of  international  research. 

The  Solar  Union  is  one  of  the  organiza- 
tions endorsed  by  the  International  As- 
sociation of  Academies,  to  which  it  makes 
regular  reports.  Another  of  the  interna- 
tional investigations  conducted  under  the 
auspices  of  the  association  is  that  of  the 
Brain  Commission,  the  American  Com- 
mittee of  which  is  also  closely  related  to 
the  National  Academy. 

The  Committee  on  International  Paleon- 
tologic  Correlation,  appointed  by  the  Acad- 
emy in  1908,  has  recently  completed  its 
work.  Aided  by  the  Bache  Fund,  the  com- 
mittee has  pushed  forward  the  important 
work  of  correlating  the  geologic  forma- 
tions of  Europe  and  America  on  the  basis 
of  their  paleontologic  contents.  The  re- 
sults have  been  published  in  a  series  of 
papers,  by  members  of  the  committee,  most 
of  which  treat  of  the  mammals  of  the  ter- 
tiary epoch  and  the  formations  which  con- 
tain them  in  North  America.  Marsh  and 
Cope  dealt  with  the  formation  of  the 
American  Eocene  as  units,  even  when  their 
thickness  ranged  from  1,000  to  2,000  feet. 
These  formational  units  have  now  been 
split    up    into    sub-units,    or    life    zones, 


usually  distinguished  by  geologic  discon- 
tinuity. At  the  same  time  there  has  been 
a  marked  increase  in  the  precision  of  re- 
cording the  succession  of  species  in  certain 
formations  which  contain  several  levels  of 
life  zones,  thus  permitting  exact  compari- 
sons with  other  life  zones  to  be  instituted. 
The  importance  of  such  work  is  obvious  in 
connection  with  the  trend  and  rate  of  de- 
velopment in  different  parts  of  the  world, 
the  possibility  of  geographic  intercourse  at 
certain  epochs,  and  the  cycles  of  physio- 
graphic and  climatic  change. 

It  is  thus  evident  that  the  Academy  is  in 
a  most  favorable  position  to  extend  its  oper- 
ations in  the  field  of  international  research, 
where  the  advantages  of  its  national  and 
representative  character  are  felt  to  the  full, 
and  the  disadvantages  of  its  scattered  mem- 
bership are  of  minor  importance. 

From  this  brief  survey  it  appears  that 
the  National  Academy  of  Sciences,  in  spite 
of  many  obstacles,  has  played  an  impor- 
tant part  in  the  development  of  American 
science.  The  time  is  now  favorable  for  an 
extension  of  its  work  into  new  fields,  which 
must  be  occupied  if  the  special  opportuni- 
ties and  obligations  implied  by  the  Acad- 
emy's national  charter  are  to  be  folly 
realized.  In  a  later  article  some  of  the 
possibilities  of  future  progress  will  be  con- 
sidered. 

George  Elleby  Hala 
Mount  WOiSon  Solab  Obsuivatort 


THE    PLAN    OF    WORK    IN    CONNECTION 
WITH  A  NEW  MARINE  LABOBATOET 
ON  THE  PACIFIC 

During  the  past  summer  a  new  marine  sta* 
tion  was  erected  at  Laguna  Beach,  California. 
At  this  place  the  varied  and  rocky  coast  offers 
peculiar  advantages  for  the  study  of  plant 
and  animal  life.  The  situation,  too,  is  con- 
venient for  those  in  southern  California,  be- 
ing within  fifty  miles  from  Los  Angeles  and 
easily  accessible  from  other  cities  and 
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The  wealth  of  life  at  Laguna  has  attracted 
ftadents  of  Pomona  OoUege  during  the  past 
three  years  to  visit  this  region  for  summer 
work.  The  growing  interest  of  students  and 
others  in  sea-side  studies  led  to  the  erection 
of  an  adequate  building.  This  contains  two 
general  laboratories^  dark  room,  store  rooms, 
squarimn  for  living  specimens  and  nine  pri- 
vate laboratories  with  fresh  and  salt  water. 
There  is  in  addition  to  the  main  building  a 
tank  house  with  two  more  rooms.  The  labora- 
tory is  established  chie^  for  teaching  pur- 
poses, but  there  are  facilities  for  a  limited 
number  of  investigators.  The  plan  of  investi- 
gation and  to  some  extent  the  work  of  teach- 
ing is  organized  along  a  definite  line. 

The  laboratory  is  but  one  station  for 
zoological  work.  The  other  center  is  situated 
fifty-five  miles  inland  at  Pomona  College, 
Claiemont.  Between  the  two  stations  there 
are  ranges  of  hills,  low  mountains  with  small 
streams  and  lakes,  and  great  level  stretches. 
Back  from  Claremont  and  the  college  build- 
ings the  mountains  of  the  San  Oabriel  range, 
often  covered  with  snow,  rise  to  an  elevation 
of  ten  thousand  feet,  and  beyond  them 
stretches  the  desert  with  its  lower  ranges  and 
arid  valleys.  In  this  area  a  careful  survey  is 
to  be  made  of  all  groups  of  living  things,  not 
all  at  once,  but  bit  by  bit,  not  by  a  few,  but  by 
many. 

8ome  of  the  advantages  of  the  location  and 
of  the  climate  are  such  as  to  contribute  to  the 
sacoess  of  the  enterprise.  Field  work  may  be 
undertaken  at  all  times  during  the  year  at 
Lagana  and  to  a  large  extent  about  Claremont. 
One  of  the  chief  recreations  of  the  students 
18  in  the  form  of  long  or  short  expeditions 
into  the  mountains,  and  their  services  are 
enlisted  to  obtain  specimens  from  different 
regions  of  high  and  lower  altitude.  In  this 
way  many  interesting  things  have  already  been 
lyrought  to  light.  Some  species,  for  instance, 
are  found  to  have  a  very  local  distribution  on 
flome  mountain  slope  or  in  the  depths  of  some 
scarcely  accessible  canyon.  Besides  the  collec- 
tion of  specimens,  there  are  possibilities  in 
tlie  way  of  observation  of  large  animals,  such 


as  mountain  sheep,  deer,  mountain  lions  and 
many  smaller  mammals  and  birds. 

One  of  the  features  of  class  exercises  in 
introductory  courses  is  the  collection  of  ento- 
mological and  other  zoological  specimens  with 
full  data,  as  well  as  field  work  of  other  kinds. 
By  these  means  the  student  obtains  knowledge 
of  the  different  animal  groups,  and  the  rough 
materials  for  more  careful  investigations  are 
collected.  For  the  more  advanced  workers 
special  groups  or  special  problems  are  studied 
in  the  field  or  in  the  laboratory.  The  necessary 
determinations  are  made  so  far  as  possible  by 
the  students,  but  their  material  is  sent  to 
specialists  for  confirmation.  The  results  of 
this  survey  are  not  to  be  confined  to  mere 
records  of  species,  but  so  far  as  possible  in 
every  group  an  attempt  will  be  made  to  deter- 
mine the  adaptations  to  the  environment,  the 
relation  of  the  insects  and  other  forms  to  the 
cultivated  plants  in  the  region.  Records  are 
to  be  kept  of  climatic  conditions  from  season 
to  season  and  from  year  to  year.  Specimens 
collected  at  various  times  are  kept  with  date 
and  locality  label  until  special  students  or 
specialists  can  determine  them.  At  no  time 
will  the  work  on  a  particular  family,  order  or 
class  be  regarded  as  finished,  but  from  month 
to  month  new  records  are  to  be  added.  Al- 
though systematic  investigations  may  come 
first  in  point  of  time,  the  effort  will  be  made  to 
determine  other  things  from  the  material  as 
occasion  arises.  This  will  necessitate  a  broad 
study  of  plant  forms,  topographical  and  cli- 
matic factors,  as  well  as  the  interrelations  of 
the  animals  studied.  Knowledge  of  life  his- 
tories and  habits  will  also  be  a  natural  feature 
of  the  work. 

There  is  so  much  ground  to  cover  in  this 
great  outline,  that  it  will  be  years  before  much 
of  an  impression  is  made  upon  the  imknown, 
and  it  may  be  a  long  time  before  certain  iso- 
lated facts  seem  to  have  any  value  or  bearing 
on  the  rest.  It  is  the  purpose  before  long  to 
have  a  special  fireproof  room  to  keep  the  speci- 
mens and  records  for  the  use  of  present  work- 
ers and  for  the  future.  These  data  ought  to 
be  very  valuable  in  a  few  years  to  many  special 
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investigators.  Some  of  the  results  of  the  work 
appear  from  time  to  time  in  the  Journal  of 
Entomology  and  Zoology,  which  is  published 
quarterly  by  the  college. 

There  are  of  course  great  gaps  in  the  whole 
plan.  Only  here  and  there  can  a  little  be  done 
at  a  time,  but  it  is  believed  that  by  encourag- 
ing classes  and  individuals  to  collect  data  and 
specimens,  and,  when  well  trained,  to  record 
observations  of  a  more  difficult  nature,  we 
have  an  opportunity  to  do  a  gn^eat  work  which 
is  unique  and  can  not  help  but  benefit  all  who 
partake  in  the  effort.  Whatever  may  be  the 
value  of  the  facts  obtained  and  tested,  what- 
ever the  value  of  the  discovery  of  new  species 
or  new  adaptations,  there  is,  I  believe,  the 
value  of  method  for  the  begrinning  student  or 
the  more  advanced  one.  It  will  not  matter 
what  study  he  pursues  after  leaving  college  for 
the  university;  an  awakened  interest  in  things 
out  of  doors,  an  increased  accuracy  of  observa- 
tion should  result.  It  seems  to  me  too  that  the 
thought  of  contributing  something  to  science, 
no  matter  how  small  a  fact,  ought  also  to  be 
a  stimulus  in  the  future  as  it  has  been  in  the 
past. 

WiLLUM  A.  Hilton 

Pomona  College, 
Clabemont,  Gal. 


WIN  SLOW  UPTON 

WiNSLow  Upton,  professor  of  astronomy  and 
director  of  the  Ladd  observatory  at  Brown 
University,  died  of  pneumonia,  at  Providence, 
on  January  8,  in  the  sixty-first  year  of  his  age. 
His  forbears  were  of  north  England  origin  but 
early  in  the  seventeenth  century  the  founder 
of  the  New  England  family  emigrated  to 
Massachusetts.  Professor  Upton  was  bom  on 
October  12,  1853,  and  was  the  fourth  son  of 
James  Upton,  a  prominent  merchant  of  Salem, 
Mass.,  and  a  liberal  contributor  to  Brown  Uni- 
versity. Entering  Brown  in  1871  he  was  grad- 
uated as  valedictorian  of  the  class  of  1875.  He 
had  attained  to  almost  equal  excellence  in  the 
pursuit  of  studies  in  ancient  classics  and  in 
science,  but  he  felt  that  his  forte  was  rather 
in  the  line  of  scientific  investigation.  So  he 
turned  to  the  University  of  Cincinnati  for 


graduate  work  in  astronomy  and  was  there 
awarded  the  degree  of  A.M.  in  1877.  His  alma 
mater  conferred  on  him  the  honorary  degree 
of  ScD.  in  1906. 

He  was  assistant  in  the  astronomical  obser- 
vatory at  Harvard,  1877-79;  assistant  engi- 
neer in  the  U.  S.  Lake  Survey  at  Detroit, 
1879-80;  computer  in  the  U.  S.  naval  obser- 
vatory at  Washington,  1880-81 ;  computer  and 
assistant  professor  in  the  U.  S.  Signal  office, 
1881-84. 

In  1884  he  was  appointed  professor  of 
astronomy  at  Brown  University  and  since  1891 
he  has  been  both  professor  of  astronomy  and 
director  of  the  Ladd  observatory  (the  gift  of 
the  late  Governor  H.  W.  Ladd)  which  was  built 
under  his  supervision.  The  facilities  of  the 
observatory  have  been  used  chiefly  to  aid  in 
the  instruction  of  the  university,  in  the  main- 
tenance of  a  local  time  service,  and  in  regular 
meteorological  observations  in  cooperation 
with  the  U.  S.  Weather  Bureau. 

Professor  Upton  has  been  connected  with  a 
number  of  important  scientific  parties.  He 
was  a  member  of  the  U.  S.  astronomical  ex- 
peditions to  observe  the  total  eclipse  at  Den- 
ver, Colorado,  in  1878,  and  at  the  Caroline 
Islands  in  the  South  Pacific,  in  1883.  He  also 
observed  the  solar  eclipse  of  1887  in  Russia, 
that  of  1889  in  California,  of  1900  in  North 
Carolina,  and  during  a  sabbatical  year,  1896- 
97,  he  was  attached  to  the  southern  station  of 
the  observatory  of  Harvard  College,  at  Are- 
quipa,  Peru. 

Professor  Upton's  publications,  for  the  most 
part  in  the  department  of  meteorology,  include 
the  following: 

1.  « The  Solar  Eclipse  of  1878,"  a  lecture 
before  the  Essex  Institute  (Bulletin  of  t?^ 
Essex  Institute,  Vol.  11.  1879;  reprinted, 
pp.  19). 

2.  "Photometric  Observations  Made  Prin- 
cipally with  the  Equatorial  Telescope  of 
Fifteen  Inches  Aperture  During  the  Y'eara 
1877-79  " ;  by  E.  C.  Pickering,  C.  Searle  and 
W.  Upton  (Harvard  Astr.  Ohs.  Ann.,  VoL  11> 
1879,  pp.  317). 

3.  "Information  Relative  to  the  Construc- 
tion and  Maintenance  of  Time-balls  "  (Wash- 
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ington,  1881,  pp.  81  +  8  pis.,  TJ.  S.  War  Dept 
Professional  papers  of  the  Sign^al  office,  No.  6). 

4.  "  Lectores  on  Practical  Astronomy/'  1882 
(Beport  of  the  Chief  Signal  Officer,  Washing- 
ton, 1882,  pp.  104r-120). 

5.  ''On  the  Methods  Adopted  in  the  Oom- 
pntation  of  Barometric  Eeduction  Constants  " 
(Report  of  the  Chief  Signal  Officer,  Washing- 
ton, 1882,  appendix  61,  pp.  826-^6,  Washing- 
ton, 1888). 

6.  "  The  Use  of  the  Spectroscope  in  Meteor- 
ological Observations''  (U.  S.  signal  service 
notes.  No.  IV.,  pp.  7  +  3  pis.,  Washington, 
1883). 

7.  '^  Beport  of  Observations  Made  on  the 
Expedition  to  Caroline  Islands  to  Observe  the 
Total  Eclipse  of  May  6, 1888  "  (reprinted  from 
Memoirs  of  the  National  Academy  of  Sci- 
ewes,  VoL  2,  Washington,  1884,  pp.  64  + 
Tpla.). 

8.  ''Distribution  of  Rainfall  in  New  Eng- 
land February  10-14,  1886,  from  Observations 
reported  to  the  New  England  Meteorological 
Society"  (reprinted  from  Science  of  March 
19, 1886,  Providence,  1886,  pp.  8). 

9.  "An  Investigation  of  Cyclonic  Phe- 
nomena in  New  England"  (1887). 

10.  "Meteorological  Observations  During 
the  Solar  Eclipse  August  19,  1887,  at  Chla- 
mostina,  Russia  "  (reprinted  from  the  Ameri' 
can  Meteorological  Journal,  Ann  Aibor,  1888, 
pp.  25). 

11.  "  The  Storm  of  March  11-14,  1888 " 
(reprinted  from  American  Meteorological 
Journal,  May,  1888,  pp.  19). 

12.  "Characteristics  of  New  England  Cli- 
mate" (Harvard  Astr.  Ohs.  Ann.,  Vol.  21, 
1890,  pp.  265-278). 

13.  "  Meteorologial  and  Other  Observations 
Made  in  Connection  with  the  Total  Solar 
Eclipse  of  January  1,  1889,  at  Willows,  Cali- 
fornia," by  W.  Upton  and  A.  L.  Eotch  (Har- 
vard Astr.  Ohs.  Ann.,  Vol.  29.  1892,  pp.  84  + 
2  pis.). 

14.  "Star  Atlas,  Containing  Stars  Visible 
to  the  Naked  Eye  and  Clusters,  Nebulse,  and 
Double  Stars  Visible  in  Small  Telescopes  .  .  . 
and  an  Explanatory  Text "  (Boston,  Oinn  and 
Co.,  1896,  pp.  iv  +  84. 


15.  "Geographical  Position  of  Arequipa 
Station*'  (Harvard  Astr.  Ohs.  Ann.,  VoL  48, 
1908,  pp.  62  +  1  pi.). 

He  was  also  the  contributor  of  numerous 
short  articles  to  the  Astronomische  Nachrich- 
fen  since  1877,  to  Zeitschrift  fur  Meteorologie, 
Siderial  Messenger,  Popular  Astronomy,  Sci- 
ence, American  Meteorological  Journal,  As- 
tronomical Journal  and  other  scientific  publi- 
cations. For  over  twenty  years  he  wrote 
monthly  letters  on  astronomical  topics  for  the 
Providence  Journal  and  was  editor  of  the 
astronomical  part  of  the  Providence  Journal 
Ahnanac  1894-1910. 

Professor  Upton  was  a  fellow  of  the  Ameri- 
can Association  for  the  Advancement  of  Sci- 
ence, a  member  of  the  Deutsche  Meteorolo- 
gische  G^sellschaft,  of  the  Phi  Beta  Eappa, 
Sigma  Xi  Societies  and  of  the  Delta  IJpsilon 
fraternity.  He  married,  in  1882,  Miss  Cor- 
nelia Augusta  Babcock,  of  Lebanon  Springs, 
N.  Y.,  and  their  two  daughters  are  graduates 
of  Smith  College. 

At  Brown  University  Professor  Upton  was 
secretary  of  the  faculty  1884-91,  Dean  1900- 
1901,  one  of  the  committee  on  organization  of 
the  movement  to  increase  the  university  en- 
dowment 1910-11;  and,  for  more  than  a  score 
years,  a  member  of  important  administrative 
committees.  He  was  also  an  active  church 
worker,  endowed  with  rare  simplicity,  genuine- 
ness, and  warmth  of  Christian  faith,  and,  at 
different  times,  glee-club  and  choir  leader,  and 
organist.  His  musical  talents  (so  often  the 
possession  of  astronomers  and  mathematicians) 
were  inherited  from  his  father;  the  George  P. 
Upton  who  has  given  us  many  a  pleasing 
volume  on  musical  topics  is  a  distant  relative. 

Professor  Upton  was  possessed  of  unusual 
scientific  ability,  coupled  with  brilliancy  and 
rare  clarity  of  thought  and  power  of  exposi- 
tion of  intricate  subjects.  Too  much,  it 
seemed  to  some,  did  the  university  demand  of 
his  time  and  strength  to  deal  with  adminis- 
trative problems,  when  he  might  so  easily  have 
multiplied  his  contributions  to  science.  That 
extensive  projects  in  this  direction  were  con- 
templated are  indicated  by  manuscripts  left 
behind.     He  had   a   good   deal   of  personal 
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magnetism,  a  joyous  appreciation  of  refined 
humor,  and  was  constantly  in  demand  as  a 
lecturer.  In  the  class-room  he  displayed  ex- 
ceptional power  to  arouse  enthusiasm.  He 
was  tactful  and  of  judicial  temper,  a  man 
inspired  with  the  highest  ideals  in  the  conduct 
of  life  and  possessed  of  unfailing  patience^  of 
great  tenderness  of  heart  and  kindliness  of 
spirit.  He  was  heloved  alike  hy  colleagues  and 
students. 

Only  a  week  ago,  our  friend  was  in  the  class- 
room. Because  of  the  tragic  swiftness  of  his 
passing — ^for  just  the  other  day  he  seemed  to 
us  hut  in  the  prime  of  bodily  and  mental 
vigor — ^a  pregnant  hush  of  introspection  per- 
vades the  academic  community.  This  after- 
noon his  body  was  borne  to  his  native  city. 

"Warte  nur,  balde 
Boheet  du  aneh." 

R  0.  Abohibald 
Brown  Univxbsitt, 
January  10,  1914 


SCIENTIFIC  NOTES  AND  NEWS 

The  fourth  annual  award  of  the  Willard 
Gibbs  Medal,  founded  by  Mr.  William  A. 
Converse,  will  be  made  by  the  Chicago  Section 
of  the  American  Chemical  Society  to  Dr.  Ira 
Bemsen,  of  Johns  Hc^kins  University.  The 
previous  recipients  of  this  medal  are  Professor 
Svante  Arrhenius,  Professor  Theodore  W. 
Bichards  and  Dr.  Leo  H.  Baekeland.  The 
formal  presentation  will  be  made  to  Dr. 
Bemsen  at  the  May  meeting  of  the  Chicago 
Section  of  the  American  Chemical  Society* 
Dr.  Bemsen  has  formally  signified  his  accept- 
ance of  this  award.  The  jury  of  award 
which  selected  Dr.  Bemsen  comprised  Mr. 
William  Brady,  Mr.  G.  Thumauer,  Dr.  E.  C. 
Franklin,  Dr.  W.  B.  Whitney,  Professor  J.  H. 
Long,  Professor  J.  Stieglitz,  Professor  Alex- 
ander Smith,  Professor  W.  A.  Noyes,  Mr.  £. 
B.  Bragg,  Mr.  S.  T.  Mather,  Professor  W.  H. 
Walker  and  Professor  T.  W.  Bichards. 

At  the  recent  meeting  of  the  American 
Physical  Society  at  Atlanta,  in  connection 
with  the  American  Association  for  the  Ad- 
vancement of  Science,  the  following  officers 
were  elected  for  1914:  President,  Ernest  Mef- 


ritt,  of  Cornell  University;  Vice-president, 
Karl  E.  Guthe,  of  the  University  of  Michigan; 
Secretary,  A.  D.  Cole,  of  the  Ohio  State  Uni- 
versity; Treasurer,  J.  S.  Ames,  of  the  Johns 
Hopkins  University;  Members  of  CauncU, 
G.  K.  Burgess,  of  the  Bureau  of  Standards, 
and  D.  C.  Miller,  of  the  Case  School  of  Sci- 
ence; Managing  Editor  of  Physical  Review, 
F.  Bedell,  of  Cornell;  Editorial  Board,  A.  0. 
Webster,  of  Clark  University,  C.  E.  Menden- 
hall,  of  the  University  of  Wisconsin,  and  H.  A. 
Bumstead,  of  Yale  University.  The  next  two 
meetings  of  the  Physical  Society  will  be  at 
Columbia  University,  New  York,  on  Febroaiy 
28,  and  at  the  Bureau  of  Standards,  Washing- 
ton, on  April  24  and  25. 

Dr.  August  Weismann,  professor  of  zoology 
at  Freiburg,  celebrated  on  January  17  his 
eightieth  birthday. 

The  Imperial  Society  of  the  Friends  of 
Natural  History,  Anthropology  and  Ethnology, 
of  Moscow,  have  elected  Professor  W.  "NL 
Davis  to  permanent  membership. 

The  Imperial  Academy  of  Sciences  of  St. 
Petersburg  has  elected  Sir  Edward  Thorpe  as 
a  corresponding  member. 

Professor  Silvanus  P.  Thokpsok  has  been 
elected  a  corresponding  member  of  the  Acad- 
emy of  Sciences  of  Bologna. 

Professor  Johaknbs  Orth,  head  of  the 
pathological  laboratory  at  the  University  of 
Berlin,  has  been  elected  an  honorary  member 
of  the  London  Institute  of  Hygiene. 

Dr.  Joseph  T.  Bothrook,  who  is  now 
seventy-four  years  old,  has  resigned  as  a  mem- 
ber of  the  Pennsylvania  State  Forestry  Board 
after  serving  for  twenty  years,  in  order  to 
devote  more  time  to  private  work. 

Octave  Chanute  medals  have  been  awarded 
by  the  Western  Society  of  Engineers  for  the 
best  three  papers  presented  during  the  year 
1913  as  follows:  mechanical  and  electrical 
engineering,  Mr.  W.  L.  Abbott  on  '^The 
Northwest  Station  of  the  Commonwealth  Edi- 
son Company";  general  engineering,  lULr, 
Onward  Bates  on  ^'Arbitration";  civil  en^- 
neering,  Mr.  D.  W.  Mead  on  ^  The  Oauae  c£ 
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Floods  and  the  Factors  that  Influence  Their 
Intensity." 

MoNTTON  prizes,  each  of  the  value  of  $500, 
have  been  given  by  the  Paris  Academy  of  Sci- 
ences to  Mme.  Lina  Negri  Luju»ni,  for  her 
studies  on  the  corpuscles  discovered  in  the 
nervous  system  of  rabid  animals,  to  L.  Am- 
bard,  for  his  memoir  on  renal  secretion,  and 
to  MM.  A.  Haillet,  O.  Moussu  and  A.  Henry, 
for  their  researches  on  distomatosis  in  rumi- 
nants. Awards  of  $300  each  have  been  made 
to  M.  Marquis,  for  his  memoir  on  mercuric 
chloride  in  surgery,  to  M.  Legrange,  for  his 
work  on  the  treatment  of  chronic  glaucoma, 
and  to  Femand  BeEangon  and  S.  L.  de  Jong, 
for  iheir  treatise  on  the  examination  of  sputa. 

Professor  W.  E.  Castle,  of  Harvard  Uni- 
versity, has  been  reappointed  a  research  asso- 
ciate of  the  Carnegie  Institution  for  a  period 
of  five  years  with  an  annual  grant  of  $2,500 
in  support  of  his  researches  in  heredity.  This 
is  the  third  five-year  appointment  as  research 
associate  received  by  Professor  Castle  from 
the  Carnegie  Institution. 

The  American  Microscopical  Society  held 
only  business  meetings  at  Atlanta.  Professor 
Charles  Brookover,  Little  Bock,  Arkansas,  of 
the  University  of  Arkansas  Medical  School, 
was  elected  president;  Miss  Margaret  Fergu- 
son, Wellesley  College,  first  vice-president,  and 
Dr.  H.  L.  Shantz,  Bureau  of  Plant  Industry, 
Washington,  D.  C,  second  vice-president. 
T.  W.  Galloway,  of  Millikin  University,  was 
reelected  secretary  and  editor  of  the  Tran- 
saetiom.  Mr.  Magnus  Pflaum,  of  Meadville, 
Pa.,  who  has  served  the  society  so  faithfully 
for  years  as  its  custodian  and  has  built  up 
the  research  fund  to  nearly  $5,000  was  elected 
to  honorary  membership. 

Professor  Carlos  £.  Porter,  director  of  the 
Revisia  Chilena  de  Historia  Natural  and  pro- 
fessor of  zoology  and  entomology  at  the  Agri- 
cultural Institut  of  Chile,  has  been  made  vice- 
president,  for  1914,  of  the  Sociedad  Cientifica 
de  Chile  and  honorary  professor  of  zoology  at 
the  Agricultural  College  of  the  University  of 
ManaoB  (Brazil). 


Br.  T.  a.  Jaggar,  director  of  the  observa- 
tion station  at  Eilauea,  Hawaii,  has  gone  to 
Japan,  to  study  the  phenomena  of  the  volcanic 
eruption  on  Sakura. 

Dr.  J.  B.  Johnston,  professor  of  anatomy  in 
the  University  of  Minnesota,  has  sailed  for 
Europe,  on  leave  of  absence  for  the  second 
semester.    He  will  return  about  September  1. 

Dr.  Otis  Willum  Caldwell,  associate  pro- 
fessor of  botany  in  the  School  of  Education 
and  dean  of  University  College  at  the  Uni- 
versity of  Chicago,  has  been  granted  leave  of 
absence  during  the  next  two  months  for  a 
visit  of  inspection  to  the  high  schools  and 
colleges  of  the  south  with  reference  to  the 
teaching  of  science. 

Llotd  W.  Stephenson,  of  the  United  States 
Geologial  Survey,  is  to  be  at  the  University  of 
California  from  January  to  June,  1914,  as 
acting  professor  of  paleontology,  during  the 
half  year's  absence  of  Professor  J.  C.  Merriam, 
who  is  si)ending  this  semester  preparing  for 
the  publication  of  some  of  the  results  of  his 
collections  from  the  pleistocene  asphalt  beds 
of  Rancho  LaBrea,  near  Los  Angeles. 

Mrs.  Huntington  WmsoN  has  established 
for  the  year  1914  a  lectureship  in  eugenics, 
and  has  placed  a  fund  of  $2,600  for  the  pur- 
pose in  the  care  of  the  Eugenics  Record  Office 
of  Cold  Spring  Harbor,  N.  Y.  Mr.  A.  E. 
Hamilton,  of  Clark  University,  has  been  ap- 
pointed to  this  lectureship  and  will  be  avail- 
able for  colleges,  societies  and  clubs. 

Professor  Oeoroe  C.  Whipple,  of  Harvard 
University,  delivered  a  lecture  on  ''Relative 
Values  in  Sanitation"  before  the  Science 
Club  of  the  University  of  Wisconsin  on 
January  22,  1914. 

Professor  Arthur  H.  Blanchard,  in  charge 
of  the  graduate  course  in  highway  engineer- 
ing at  Columbia  University,  on  January  26 
delivered  illustrated  lectures  at  the  University 
of  Illinois  on  the  subjects:  " Bituminous  Sur- 
faces and  Bituminous  Pavements"  and 
"Modem  Developments  in  Highway  Engi- 
neering in  Europe." 

Professor  Oeo.  Grant  MacCurdy,  of  Yale, 
delivered  the  fourth  of  the  winter  series  of 
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public  lectures  under  the  auspices  of  the 
Pennsylvania  State  Museum  and  the  Harris- 
burg  Natural  History  Society  at  Harrisburg, 
Pa.,  on  January  21,  1914.  He  lectured  upon 
^'The  Antiquity  of  Man  in  the  Light  of 
Becent  Discoveries.'' 

Dr.  Matville  W.  Twitohell,  the  assistant 
state  geologist  of  New  Jersey,  has  just  finished 
a  course  of  five  lectures  on  "The  Geology  of 
New  Jersey"  before  the  combined  classes  of 
the  department  of  geology  at  Rutgers  College. 

Pbofessob  Baldwin  Spencer  lectured  on 
January  27  before  the  Boyal  Anthropological 
Institute  on  the  life  of  the  Australian  tribes- 
men. The  lecture  was  illustrated  by  means  of 
kinematograph  films  and  phonograph  records. 

Mr.  Alexander  George  MoAdie  has  been 
given  the  title  Abbott  Lawrence  Rotch  pro- 
fessor of  meteorology,  in  memory  of  the  late 
Professor  Rotch. 

A  oommittee  has  been  formed  to  estab- 
lish scholarships  in  memory  of  Lord  Avebury 
at  the  University  of  London.  The  sum  of 
$15,000  has  already  been  subscribed  for  this 
purpose. 

The  centenary  of  the  birth  of  Claude  Ber- 
nard was  celebrated  at  the  College  de  France 
on  December  80. 

The  tablet  unveiled  at  King's  College  by 
Lord  Rayleigh  on  January  14  to  the  memory 
of  Lord  Lister  bears  the  following  inscription : 

In  affectionate  and  reapectf ul  memory  of  Joseph 
Baron  Lister,  F.B.S.,  O.M.,  professor  of  clinical 
surgery  in  King's  College  from  1877-1892,  and  for 
many  years  consulting  surgeon  to  the  King's  Col- 
lege Hospital,  member  of  the  council  and  life  gov- 
ernor of  the  college,  this  tablet  is  erected.  His 
name  will  be  handed  down  to  posterity  as  the 
founder  of  antiseptic  surgery,  one  of  the  greatest 
discoveries  in  history,  and  a  source  of  inestimable 
benefit  to  mankind. 

Me.  W.  D.  Mares,  professor  of  mechanical 
engineering  at  the  University  of  Pennsylvania 
from  1876  to  1887,  later  a  consulting  engineer 
in  New  York  City,  has  died  at  the  age  of 
sixty-four  years. 


Professor  Aaron  Hodgmak  Cole,  of  the 
Chicago  Normal  School,  known  for  his  writ- 
ings and  lectures  on  biology,  has  died  at  the 
age  of  fifty-seven  years. 

The  death  is  announced  of  Dr.  J.  Schreiner, 
astronomer  in  the  Potsdam  Astrophysical 
Observatory. 

The  late  Edward  Oinn  has  bequeathed 
$800,000  for  the  World's  Peace  Foundation 
which  he  had  established;  Tufts  College  re- 
ceives $10,000  and  one  tenth  the  residue  of 
his  estate. 

The  Swedish  Antarctic  committee,  an  asso- 
ciation formed  last  year  with  Admiral 
Palander  at  its  head,  has  planned  an  expedi- 
tion which  will  start  in  the  autumn  of  1915. 
The  cost  of  the  expedition  will  be  $72,300. 

Dispatches  from  Dr.  Percival  Lowell  at  his 
observatory  at  Flagstaff,  Ariz.,  announce  that 
he  is  using  the  forty-inch  Clark  reflecting 
telescope  on  Mars  with  full  aperture.  The 
definition  he  declares  to  be  perfect,  the  canals 
being  sharp  lines. 

An  organization  dinner  for  the  discussion  of 
plans  for  the  International  Electrical  Con- 
gress at  San  Francisco  in  September,  1915,  is 
to  be  held  at  the  Engineers'  Club,  New  York 
City,  Wednesday  evening,  February  25. 

Arrangements  are  being  made  for  an  exhi- 
bition of  physical  apparatus  at  the  joint  meet- 
ing of  the  American  Physical  Society  and  of 
the  electrophysics  committee  of  the  American 
Institute  of  Electrical  Engineers,  to  be  held 
on  April  24  and  25  at  the  Bureau  of  Stand- 
ards, Washington.    The  opening  of  the  new 
electrical  building  of  the  bureau   will    add 
interest  to  the  occasion,  and  incidentally  will 
furnish  abundant  room  for  a  large  exhibit  of 
apparatus.     It  is  hoped  that  designers   and 
makers  of  apparatus  will  unite  to  make  this 
a  truly  representative  exhibition.     Unfortu- 
nately expenses  of  transportation  and  mount- 
ing of  exhibits  must  be  borne  by  the  exhibitors. 
The  Bureau  of  Standards  can  give  only   a 
limited  amount  of  help  in  mounting.     Ex- 
hibits of  any  considerable  size  should  be  un- 
packed and  mounted,  and  repacked  and  cared 
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for  by  tbe  exhibitors.  Any  packages  or  boxes 
sent  to  the  Bureau  of  Standards  should  be 
clearly  marked  *'  for  Physical  Society  exhibit  ^ 
and  prepaid. 

Foresters  and  lumbermen  see  in  a  decision 
of  the  Treasury  Department  in  regard  to  the 
administration  of  the  income  tax  a  strong 
argument  for  forestry.  As  they  interpret  the 
opinion  of  the  treasury  officials  they  under- 
stand that  no  timberlands  shall  be  subject  to 
the  tax  until  the  lumber  is  cut  and  marketed 
and  that  then  the  profit  only  will  be  subject 
to  an  income  tax  assessment.  In  other  words, 
all  costs  will  be  deducted  before  the  .tax  is 
levied,  and  these  will  cover  the  cost  of  growing 
the  timber,  including  the  cost  of  planting 
where  necessary  and  of  protecting  the  growing 
crop  from  fire  and  other  depredation.  This 
decision  was  based  upon  a  request  for  infor- 
mation made  by  P.  S.  Ridsdale,  secretary  of 
the  American  Forestry  Association.  He  asked 
if  there  would  be  a  tax  on  the  value  of  the 
yearly  growth  of  timber  whether  it  was  cut  or 
not,  and  also  whether  an  income  tax  would  be 
assessed  en  the  values  of  the  timberland.  In 
reply,  the  Treasury  Department  said  that  the 
gain  from  the  cutting  and  disposal  of  stumi>- 
age  is  realized  in  the  year  during  which  the 
tind)er  is  cut  and  disposed  of,  and  that  the 
amount  received  in  excess  of  the  cost  of  such 
timber  is  profit,  and  should  be  so  accounted 
for  as  income  for  that  year. 


UKIVBS8ITT  AND  EDUCATIONAL  NEWS 
The  late  Morrill  Wyman,  of  Cambridge,  has 
left  to  Harvard  College  $50,000,  to  be  used  to 
promote  good  citizenship  by  the  study  of 
republican  government.  Further,  one  half  of 
the  residue  of  his  estate,  which  is  said  to  be 
large,  is  left  to  Harvard  to  establish  a  fund  in 
memory  of  his  father,  to  be  known  as  the 
Morrill  Wyman  Medical  Besearch  Fund,  to 
provide  for  the  study  of  *'  the  origin,  results, 
prevention  and  treatment  of  disease."  A 
further  sum  of  $50,000  will  ultimately  go  to 
this  fund.  Another  fourth  of  the  residue  of 
the  estate  is  left  to  the  Massachusetts  Insti- 
tute of  Technology,  to  be  used  in  aid  of  deserv- 
ing and  promising  students. 


The  gift  of  $125,000  by  an  unknown  friend 
for  a  children's  department  has  now  com- 
pleted the  fund  of  $615,750  which  has  been 
raised  for  building  a  new  teaching  hospital  for 
the  University  of  California  Medical  Depart- 
ment. Among  the  other  principal  contributors 
are  John  M.  Keith,  of  San  Francisco,  who  has 
given  $150,000  in  memory  of  his  wife,  and 
four  members  of  the  Crocker  family,  who  have 
given  $150,000  in  memory  of  George  Crocker, 
himself  the  founder  of  the  Crocker  cancer  re- 
search fund  of  Columbia  University.  The 
givers  of  the  George  Crocker  fund  are  Mrs. 
Harriet  F.  Alexander,  $50,000;  William  H. 
Crocker,  $50,000;  Charles  Templeton  Crocker, 
$25,000,  and  Mrs.  Malcolm  Whitman,  $25,000. 

The  University  of  Chicago  will  erect  three 
new  buildings  this  year  at  a  cost  of  $800,000. 
They  are  the  women's  gymnasium  and  club, 
the  geology  building  and  the  classics  building. 
Announcement  has  been  made  that  building 
operations  will  be  started  so  that  cornerstones 
of  the  geology  and  classics  buildings  may  be 
laid  at  the  March  convocation. 

With  the  object  of  stimulating  interest  in 
scholarship  among  high  school  students  of  the 
community,  four  competitive  scholarships 
have  been  established  in  Adelbert  College  of 
Western  Reserve  University. 

The  sixth  session  of  the  graduate  school  of 
agriculture  will  be  held  at  the  College  of 
Agriculture  of  the  University  of  Missouri, 
beginning  on  June  29,  1914,  and  continuing 
four  weeks.  Only  persons  who  have  completed 
a  college  course  and  taken  a  bachelor's  degree 
will  be  admitted  to  the  privileges  of  the  school, 
except  that  admission  may  be  granted  to  non- 
graduates  who  are  recommended  by  the 
faculties  of  the  college  with  whidi  they  are 
associated  as  persons  properly  qualified  to 
profit  by  advanced  instruction  in  agriculture. 
The  faculty  will  include  leading  scientific  men 
and  experts  from  the  U.  S.  Department  of 
Agriculture,  the  agricultural  colleges  and 
experiment  stations,  and  other  universities, 
colleges  and  scientific  institutions  in  America 
and  Europe. 

Merritt  Berry  Pratt,  now  deputy  super- 
visor of  the  Tahoe  National  Forest,  has  been 
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appointed  assistant  professor  of  forestry  in 
the  University  of  California,  in  the  new  de- 
partment of  which  Walter  Mulf  ord,  now  pro- 
fessor of  forestry  at  Cornell,  is  next  August, 
to  become  the  head. 

Db.  Albebt  N.  Oilbertson  has  charge  of 
the  instruction  in  anthropology  at  the  Uni- 
versity of  Minnesota  in  the  absence  on  leave 
of  Dr.  A.  E.  Jenks. 

Dr.  Oscar  Perron,  of  Tiibingen,  has  been 
called  to  a  professorship  of  mathematics  at 
Heidelberg. 


DISCUSSION  AND  COSBESPONDENCE 
WHAT  WAS  THE  OAUSE  OF  THE  ESKBBSt 

To  THE  Editor  of  Soienoe  :  Eskers  are  fea- 
tures of  the  earth's  surface  well  known  to  all 
students  of  glacial  phenomena.  They  are  more 
or  less  well  defined  ridges  composed  of  mix- 
tures of  sand,  gravel,  day  and  boulders,  hav- 
ing a  direction  generally  parallel  to  that  of  the 
movement  of  the  latest  ice  sheet  that  covered 
the  region  where  they  occur,  or  normal  to  the 
front  boTindary  of  the  sheet,  and  they  often 
have  a  length  of  many  miles,  though  entire 
continuity  rarely  exists  throughout  the  length 
of  any  one  such  ridge  or  series  of  ridges  hav- 
ing such  relations  as  to  be  considered  as  one 
esker.  In  some  cases  such  ridges  have  a 
striking  uniformity  in  height  and  cross  sec- 
tion, with  an  abruptness  of  side  slopes  and  an 
alignment  that  suggest  an  artificial  embank- 
ment like  that  for  a  railroad  or  a  levee. 
Other  forms  that  have  been  called  eskers  are 
flattened  and  spread  out,  broken  into  detached 
ridges  that  often  depart  from  parallelism,  and 
these  are  frequently  associated  with  knolls  and 
irregular  hummocks  and  valleys  that  would 
not  be  considered  as  related  in  any  way  to 
esker  forms  if  they  stood  by  themselves.  Esk- 
ers in  the  United  States  have  been  described 
and  illustrated  in  several  publications  of  the 
United  States  (Geological  Survey,  as  well  as  in 
various  papers  and  geological  text-books. 
They  are  niunerous  and  extensive  in  the  east- 
em  part  of  that  portion  of  North  America 
that  was  covered  by  the  latest  ice  sheet,  par- 
ticularly in  Maine,  New  Brunswick  and  the 


eastern  Canadian  provinces.  Several  examples 
on  a  smaller  scale  are  found  in  the  Oreat  Lakes 
region  of  the  United  States.  The  writer  has 
examined  more  especially  the  eskers  near 
Cirdeville,  south  of  Norwalk,  and  near  Ken- 
ton, in  Ohio;  the  one  north  of  Muncie»  Indi- 
ana, the  fine  example  near  Kaneville,  HI.,  and 
the  strikingly  uniform  and  conspicuous  esker 
ridge  at  Mason  in  southern  Michigan.  Casual 
examination  has  also  been  made  of  similar 
ridges  in  Ontario,  Canada. 

The  theory  to  account  for  these  ridges  which 
is  most  often  met  with  is  that  they  were 
formed  by  stream  action,  in  crevices  or  in 
tunnels  under  the  ice,  during  the  period  of  re- 
cession or  withdrawal  of  the  ice  sheet.    From 
the    published    descriptions    and    views    and 
sketches  of  eskers  and  from  the  examinations 
above  referred  to,  I  became  satisfied  that  this 
theory  was  untenable,  although  there  are  some 
evidences  that  stream  action  has  had  a  second- 
ary and  modifying  effect  on  the  final  eaker 
forms  in  some  cases.     I  conduded  that  the 
eskers  resulted  primarily  and  principally  from 
cracks  in  an  ice  sheet  of  moderate  thickness 
covering  approximately  smooth  and  level  areas 
of  ccHisiderable  extent;  these  cracks  becoming 
the  locus  of  the  accumulation  of  the  esker  ma- 
terial from  the  lateral  ^' shove"  of  the  sepa- 
rated parts  of  the  ioe  sheet  under  the  influenoe 
of  seasonal  changes  of  temperature.    Thia  ac- 
tion resulted  in  the  upheaval  and  breaking  of 
the  ice  along  the  initial  crack,  and  the  melting 
of  the  resulting  broken  ice  at  a  rate  greater 
than  that  of  the  main  ice  sheet  due  to  increase 
of  exposed  surfaces,  with  the  accumulation  of 
the  general  surface  earthy  material  as  well  as 
that  imprisoned  within  the  ice  itself  along  a 
more  or  less  well-defined  line.     This  earthy 
material  remained,  of  course,   after  the    ice 
disappeared,  and  it  was  often  modified   to  a 
greater  or  less  extent  by  flowing  water  during 
the  mdting  of  the  ice.    I  prepared  a  tentative 
memorandum   setting   forth  this   view    some 
three  years  or  more  ago,  but  it  was  not  pub- 
lished.   The  illustrated  supplement  of  the  13'ew 
York  Times  of  November  23  contains  a  photo- 
graphic view  of  a  '^  pressure  ridge ''  in  a  aheet 
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of  aea  ice,  taken  from  Captain  Scott's  narra- 
tive of  hia  South  Pole  expedition,  which  re- 
caUs  the  enbject  to  mind.  This  picture  seems 
to  afford  a  very  decided  support  for  the  above 
theory. 

I  conceive  that  the  conditions  under  which 
^skers  were  formed  were  similar  to  those  illus- 
trated by  this  view  of  a  pressure  ridge,  al- 
though in  this  case  the  ridge  is  understood  to 
have  been  formed  in  ice  resting  on  water.  It 
is  possible  that  at  the  time  of  the  formation  of 
the  esker  ridges  the  movement  of  the  ice  was 
facilitated  by  water  underlying  the  sheet  over 
considerable  areas,  so  that  the  ice  was  partially 
a£oat  at  least  for  portions  of  each  year. 

Very  pronounced  ridges  of  boulders  and 
other  material  are  formed  under  weather  con- 
ditions now  existing  around  the  shores  of 
small  interior  lakes  in  cold  climates  by  the 
^push^  of  the  ice  that  covers  the  lakes  each 
winter. 

I  believe  that  the  seasonal  variations  in 
temperature  that  must  have  occurred  even 
during  the  low  average  temperature  of  the 
glacial  period,  with  resulting  changes  in  the 
internal  structure  and  movements  of  the  ice, 
constituted  an  influence  of  more  importance 
in  connection  with  general  glacial  phenomena 
than  has  heretofore  been  recognized. 

The  ''trough''  or  depression  along  one  or 
both  sides  of  the  ridge  which  sometimes  oc- 
curs as  a  marked  feature  in  connection  with 
an  esker  was  probably  due  primarily  to  the 
greater  scooping  and  shoving  effects  of  the  ice 
on  the  underlying  earth  material  immediately 
adjacent  to   the   ridge,   on   account   of   the 
broken  condition  of  the  ice  and  the  increased 
weiglit  resulting  from  increased  thickness  and 
the    superimposed   broken    blocks   and   frag- 
ments.   The  esker  ridge  itself  and  such  side 
d^MPeflsions    would   sometimes    determine   or 
materially  modify  the  immediate  post-glacial 
drainage  of  the  locality,  when  the  depressions 
iTonld    become   still   further   emphasized   by 
stream  erosion  during  and  after  the  melting  of 
the  ice.    Furthermore,  the  ''  delta  formation  " 
sometiTnee  found  near  the  end  of  the  esker  is 
Hms  explained. 

A  theory  similar  to  the  above  is  applicable 
to  certain  irregular  detached  groups  of  knolls 


Or  hummocks  and  short  ridges  with  interven- 
ing troughs  and  hollows,  called  hame  areas. 
Some  examples  of  these  may  mark  a  sort  of 
focus  for  the  lateral  shove  from  various  di- 
rections of  the  surrounding  ice  sheet.  In  at 
least  one  locality  that  has  been  studied  in  con- 
siderable detail  the  assumption  of  the  forma- 
tion of  an  inteiglacial  ridge  by  a  process  sim- 
ilar to  that  described  above,  but  with  a  direc- 
tion transverse  to  that  of.  the  general  move- 
ment of  the  ice  sheet,  seems  to  afford  a  clue  to 
an  explanation  of  several  surface  features  of 
the  vicinity,  and  possibly  this  may  also  apply 
to  some  special  cases  where  there  has  been 
difficulty  in  fitting  the  terminal  moraine 
theory  with  entire  satisfaction. 

The  probability  of  an  extensive  ice  sheet  of 
moderate  thickness  in  comparison  with  that 
of  earlier  ice  ''invasions"  of  the  same  area, 
and  as  the  final  stage  of  the  glacial  period  for 
the  region  in  question,  suggests  other  interest- 
ing deductions  in  connection  with  the  causes 
of  present  surface  forms.  John  Millis 

November  25,  1913 

HATTER  AND  MEMORT 

On  reading  with  interest  the  article  of  Pro- 
fessor R.  D.  Carmichael,  Soienoe,  December 
19,  I  find  on  page  869  a  statement  which  can 
not  pass  as  entirely  general:  "...  mind  .  .  • 
has  chosen  to  assume  that  matter  is  without 
memory." 

While  in  abstract  reasoning  we  prefer  to 
assume  that  matter  has  no  memory,  neverthe- 
less we  well  know  that  in  all  too  many  cases 
this  assumption  is  made  for  simplicity,  not  for 
exactness.  The  existence  of  zero  drift,  per- 
manent set,  elastic,  magnetic  and  dielectric 
hysteresis,  etc.,  so  complicates  the  actual  con- 
ditions, by  making  them  dependent  on  the  pre- 
vious experiences  of  the  material  under  con- 
sideration, that  we  can  not  set  up  ideally  exact 
general  equations.  The  complications  are  by 
no  means  as  overwhelming  as  those,  for  exam- 
ple, which  present  themselves  in  dealing  with 
warm-blooded  animals,  but  they  are  reaL 
What  the  instrument-maker  desires  is  matter 
'which  does  forget,  whether  he  be  interested  in 
galvanometer  suspensions  or  transformer  cores. 
To   speak  figuratively,  the  suspension  "re- 
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members"  previous  torsion,  and  precision  is 
impaired;  the  iron  "remembers"  the  preced- 
ing cycle,  and  energy  is  wasted  in  concen- 
trating its  wandering  attention. 

Not  the  least  remarkable  thing  about  falling 
stones,  and  gravitational  action  in  general,  is 
the  lack  of  hysteresis,  or  memory. 

WiLLARD  J.  Fisher 
New  Hampshibb  Golleoe, 
Durham,  N.  H. 

lao  and  lead  wtth  a  braun  tube 

In  arranging  an  experiment  to  show  lag  and 
lead  with  a  Braun  tube  I  hit  upon  a  method 
that  was  very  effective  and  may  possibly  be 
of  use  to  others. 

The  tube,  with  its  axis  horizontal,  was  ex- 
cited by  an  induction  coil  with  a  break  of 
variable  speed.  Two  coils  were  used  to  pro- 
duce the  magnetic  field,  one  with  its  axis 
vertical,  and  the  other  with  its  axis  horizon- 
tal, and  both  with  axes  perpendicular  to  the 
axis  of  the  tube.  The  distance  of  the  one 
coil  from  the  tube  could  be  varied.  If  an 
alternating  current  was  sent  through  the  coil 
with  horizontal  axis  it  would  produce  a  verti- 
cal line  on  the  fluorescent  screen  when  the 
tube  was  excited.  If  now  the  period  of  the 
vibrator  of  the  coil  was  changed  until  the 
frequency  of  the  alternating  current  was 
nearly  equal  to  a  multiple  of  the  frequency  of 
the  coil  the  stroboscopic  effect  would  make  the 
spot  of  light  move  slowly  up  and  down  on  the 
screen.  With  the  current  flowing  through  the 
other  coil  the  spot  would  move  back  and  forth 
on  the  screen.  When  the  alternating  current 
from  the  same  source  is  led  into  both  coils 
the  spot  moves  up  and  down  diagonally  at  an 
angle  of  46®. 

If  now  considerable  inductance  is  intro- 
duced into  one  circuit  the  spot  will  move 
around  in  an  ellipse  in  one  direction,  but  if  a 
condenser  takes  the  place  of  the  inductance 
the  spot  moves  in  an  ellipse  in  the  opposite 
direction.  Varying  the  inductance  varies  the 
width  of  the  ellipse  so  that  the  amount  of 
lag  or  lead  is  roughly  indicated.  If  both 
inductance  and  capacity  are  put  into  the  same 
circuit  the  width  of  the  ellipse  is  reduced. 


showing  the  neutralizing  effect  of  capacity  on 

inductance.  John  Fred.  Mohler 

Dickinson  Oollxob, 
November  28,  1913 

A   SECOND   OOCUREENGE   OF   I0HTHY08AURIAN   RE- 
MAINS IN  THE  BENTON  CRETAOBOUS 

In  1905^  Dr.  John  C.  Merrian  announced 
the  discovery  of  Ichthyosaur-like  remains  in 
the  Benton  of  Wyoming.  That  it  was  not  an 
accidental  occurrence  now  appears  to  be  indi- 
cated by  the  finding  of  a  second  specimen  in 
these  same  beds.  Becently  I  have  received  for 
examination  a  single  badly  worn  vertebral  cen- 
trum, collected  during  the  summer  of  1918  by 
Mr.  C.  J.  Hares,  of  the  U.  S.  (Geological  Sur- 
vey in  the  Mowrey  shales,  some  12  miles  west 
of  Casper,  Wyoming.  This  vertebra  is  of  the 
typical  biconcave  ichthyosaurian  type  and  in 
its  present  condition  is  indistinguishable  from 
those  of  Baptanodon.  The  fragmentary  nature 
of  the  specimen  precludes  the  XH)8sibility  of  de- 
termining its  true  generic  afilnities,  but  as  re- 
cording a  second  occurrence  of  ichthyosaur- 
like  remains  in  the  Benton,  the  specimen  is 
at  the  least  of  interest. 

Charles  W.  Gilmore 
U.  8.  National  Museum 

A   misnamed  portrait  of  JOHN  SHAW  BILLINGS 

To  the  Editor  op  Science:  Dr.  S.  Weir 
Mitchell's  appreciative  memoir  of  the  late  Dr. 
Billings  in  your  current  issue  is  not  accom- 
panied by  a  picture  and  does  not  refer  to  one; 
so  the  present  note  may  be  acceptable.     On. 
p.  223  of  Vol.  Vn.  of  the  "  Photographic  His- 
tory  of  the  Civil  War''  the  upper  right  i>ot- 
trait  represents  Br.  Billings  during  the  isvar 
as  an  assistant  surgeon  with  the  rank  of  first 
lieutenant;  it  is  misnamed ''  Brevet  Lieut.  CoL 
J.  J.  Woodward."    This  legend  really  belong 
to  the  lower  left  portrait,  which  in  tom  is 
misnamed  '^Brevet  Major  0.  B.  Greenleaf/* 
To  which  of  the  two  other  portraits  this  be- 
longs I  can  not  say.    In  this  connection  may 
be  noted  another  error  in  the  work    abcve 
named.    In  Vol.  X.,  on  p.  263,  the  portrait 
named  ''David  R.  Jones"  is  that  of  Samuel 

1  Science,  N.  S.,  Vol.  XXIL,  No.  568,  pp.  640- 
641. 
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Jones,  identical  with  that  in  his  book,  ''The 
Siege  of  Charleston."  Burt  G.  Wilder 

Bbookune,  Mass.,  December  12,  1913 


SCIENTIFIC   BOOKS 

Researches  in  Magneto-Optics,^  With  Special 
Reference  to  the  Magnetic  Resolution  of 
Spectrum  Lines.  By  P.  Zeehan.  (Mac- 
miUan's  Science  Monographs.)  London: 
Macmillan  and  Co.,  Ltd.  1913.  Pp.  xvi 
4-  219  +  viii  plates.  , 

Since  the  discovery  by  Zeeman  in  1896  of 
the  resolution  of  spectrum  lines  in  the  mag- 
netic field,  works  have  appeared  at  intervals 
which  summarized  the  development  of  the 
snbject  to  the  date  of  publication.  Each  of 
these  has  been  needed  when  it  appeared,  partly 
by  reason  of  differences  in  treatment  by  the 
several  authors,  but  chiefly  because  of  the  con- 
tinuous output  of  new  matter,  both  on  the  ex- 
perimental and  theoretical  sides;  so  that  an 
author,  by  the  time  his  book  was  off  the  press, 
would  welcome  an  opportunity  to  add  numer- 
ous footnotes  or  an  extensive  appendix. 

The  investigation  of  the  Zeeman  effect  dur- 
ing these  seventeen  years  impresses  one  as 
having  been  very  ably  conducted.     The  im- 
mediate development  of  the  elementary  theory 
by  Lorentz  gave  the  phenomenon  the  place  in 
relation  to  the  theories  of  light  and  of  elec- 
tricity which  it  has  ever  since  maintained. 
Although  the  demands  on  instrumental  equip- 
ment are  severe,  the  rich  field  and  the  close 
connection  with  theory  caused  investigations 
to  be  taken  up  in  many  laboratories  and  the 
requirements  have  greatly  stimulated  the  de- 
velopment of  optical  methods.    In  some  cases, 
theory  has  predicted  a  result  which  at  once 
appeared  when  the  experiment  was  tried.    On 
the  other  hand,  if  one  compares  the  original 
explanation  of  the  normal  triplet  with  the 
involved   mathematical   treatments   employed 
to  account  for  the  complex  resolutions,  the 
pressure  exerted  on  the  theorists  by  the  labora- 
tory results  is  quite  apparent.    The  develop- 
ment of  the  theory,  however,  has  been  one  of 
growth  from   a  beginning  still  regarded  as 
sound. 

Tn  the  book  under  review.  Professor  Zeeman 


has  given  us  an  account,  simple  in  language, 
largely  historical  in  arrangement,  and  occa- 
sionally touched  with  personal  reminiscence, 
which  records  in  a  highly  attractive  manner 
the  main  features  of  the  investigations  started 
by  his  discovery.  It  is  in  keeping  with  the 
title  and  with  the  series  of  monographs  to 
which  this  book  belongs  that  the  author  de- 
votes his  closest  analysis  to  those  features  of 
the  phenomenon  which  have  been  studied  in 
his  own  laboratory.  This  involves  the  cor- 
relation of  his  results  with  those  of  others  on 
these  subjects,  but  other  important  lines  of 
investigation,  such  as  the  application  to 
spectral  series,  are  not  omitted. 

The  first  chapter  is  devoted  to  the  instru- 
mental means  employed  in  the  study  of  the 
Zeeman  effect,  especially  as  regards  the  effi- 
ciency of  different  spectroscopes  in  giving  the 
high  resolving  power  required.  Emphasis  is 
laid  on  the  three  requirements  of  great  resolv- 
ing power,  high  magnetic  field-strength,  and 
sharpness  of  spectrum  lines  for  the  best  results' 
in  this  work.  At  the  close  of  the  chapter  we 
are  reminded  of  what  has  occurred  to  many 
investigators,  that  we  are  near  the  limit  of 
field  strength  to  be  obtained  from  an  iron- 
cored  magnet,  and  that  the  hope  of  great  ad- 
vance, both  as  to  intensity  and  uniformity  of 
field,  lies  in  the  use  of  a  large  solenoid.  Al- 
though the  construction  of  this  would  require 
a  larger  expenditure  than  has  ever  been  de- 
voted to  a  single  line  of  physical  research,  the 
certainty  of  the  results  would  seem  to  make 
the  adoption  of  the  method  only  a  question  of 
time. 

The  early  investigations  on  emission  si)ectra 
and  the  derivation  of  e/m  from  the  separation 
of  the  normal  triplet  are  treated  in  the  second 
chapter,  and  the  author  passes  next  to  the 
'^  inverse  effect*,"  or  the  magnetic  resolution 
of  absorption  lines.  This  branch  of  the  study 
must  be  regarded  as  still  in  a  preliminary 
stage.  A  decided  stimulus  has  been  given  to 
the  examination  of  the  inverse  effect  by  the 
discovery  of  the  magnetic  field  in  sun-spots, 
and  much  important  work,  described  in  a 
later  chapter,  has  been  done  by  Zeeman  him- 
self.    The  methods  are  quite  different  from 
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those  employed  with  emiasion  spectra  and  the 
difficulties  arise  from  peculiar  causes.  The 
dose  analogy  of  the  effects  with  those  of 
bright  line  spectra  is  well  worked  out,  however, 
and  we  must  admire  the  skill  shown  in  tracing 
out  the  action  of  polarization  of  the  white 
light  and  varying  density  of  the  absorbing 
vapor  in  altering  the  effects. 

In  the  foUowing  chapters,  several  branches 
of  investigation  of  the  Zeeman  effect  are  con- 
sidered in  turn.  A  short  account  is  also  given 
of  the  related  phenomena  of  magnetic  rota- 
tion in  vapors  and  magnetic  double  refrac- 
tion. The  study  of  multiple  resolutions  is 
traced,  from  the  observation  that  all  lines  are 
not  normal  triplets  to  the  profoundly  signi- 
ficant relation  of  the  commensurability  of  the 
components  given  by  Runge.  Dissymmetries 
in  the  resolution  and  a  shift  of  the  middle 
component  are  features  of  the  later  study 
which  are  reviewed  by  Zeeman. 

A  chapter  on  solar  magneto-optics  summar- 
izes the  results  of  the  study  of  the  magnetic 
field  of  sun-spots  by  Hale  and  of  his  first  obser- 
vations on  the  general  field  of  the  sun.  This  is 
followed  by  a  chapter  describing  the  important 
experiments  of  Zeeman  and  Winawer  on  the 
inverse  effect  in  directions  inclined  to  the 
field.  Undertaken  because  of  its  application 
to  the  solar  magnetic  effects,  this  work  has 
been  carried  out  with  the  highest  skill  and 
resourcefulness.  Besults  have  been  obtained 
which  undoubtedly  bear  closely  on  the  solar 
phenomena  and  can  be  applied  when  sun-spots 
are  again  in  evidence. 

The  closing  chapter  of  the  monograph,  on 
the  relation  between  magnetic  resolution  and 
the  chemical  nature  of  the  elements,  may  be 
characterized  as  a  statement  of  unsolved  prob- 
lems. In  it  we  are  made  to  feel  how  young 
the  subject  of  magneto-optics  is,  and  that  in 
some  directions  the  considerable  mass  of  ex- 
perimental material  has  served  to  show  that  a 
connection  with  other  departments  of  knowl- 
edge exists  but  leaves  the  nature  of  the  rela- 
tion highly  obscure.  Thus,  the  relation  be- 
tween magnetic  resolution  and  arrangement 
of  the  lines  in  series  is  clear  only  for  a  few 
elements  having  low  atomic  weights  and  few 


lines  in  their  spectra.  The  fact  that  a  series 
line  which  is  double  with  no  field  may  change 
to  a  simple  triplet  in  the  field  is  an  anomaly 
which  affects  the  whole  question  of  the  con- 
nection with  series  relations.  There  is  prob- 
ably a  fundamental  relation  between  magnetic 
resolution  and  the  pressure  effect,  but  no  dose 
correspondence  in  detail. 

A  sumn:iary  of  the  leading  features  of  sev- 
eral atomic  theories  and  a  highly  useful 
bibliography,  giving  the  entire  literature  ar- 
ranged according  to  year  of  publication,  close 
a  volume  which  will  be  appreciated  by  every 
fitudent  of  the  subject. 

Arthur  S.  Eino 

Mt.  Wilson  Solar  Observatory 

Mountains,  their  Origin,  Growth  and  Decay^ 

By    James    Geisie,    LLJ).,    F.R.S.,    etc 

Edinburgh,  Oliver  and  Boyd.     1918.     Pp. 

311,  80  PL,  67  Figs,  in  text. 

This  volume  contains  in  systematic  form 

the  substance  of  various  contributions  made 

by  Professor  Gteikie  during  the  last  twenty 

years,  supplemented  with  much  new  matter. 

The  author  recognizes  two  classes  of  moun* 

tains,  original  or  tectonic,  and  subsequent  or 

relict. 

Tectonic  mountains  are  due  to  accumulation 
or  deformation;  the  former  includes  the  vari* 
ous  types  of  volcanoes  as  well  as  glacial  and 
eolian  hills;  all  of  which  grow  by  additions  to 
the  outside;  the  latter  includes  folded,  dislo- 
cation and  laccolith  forms,  all  due  to  crustaE 
disturbance.    The  study  of  tectonic  mountains- 
occupies  by  far  the  greater  part  of  the  work,, 
which  is  intended  to  be  a  non-technical  pres* 
entation  of   the  subject.     Such   matters    as 
glacial     action,     metamorphism,     types     and 
causes  of  folding,  structure  of  the  Alps,  origin, 
of  ocean  ''  deeps  "  are  discussed  as  simply  and 
easily  as  though  they  were  familiar  topics  of 
every-day  conversation.    Certainly,  this  mode 
of  treatment  shows  that  exact  scientific  method 
does  not  require  much  aside  from  ordinary 
language,  for  one  knowing  only  the  general 
principles  of  physics  and  geology  can  grasp  the 
situation  so  as  to  appreciate  the  difficulties 
with  which  an  investigator  must  contend   as 
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ipdl  as  the  great  opportunity  for  erroneous 
eonelusions.  The  geologist,  finding  the  state- 
ments exact,  can  not  complain  because  the 
pmentation  is  such  as  to  be  attractive  to  the 
layman.  Subsequent  mountains,  being  merely 
lelics  of  former  highland,  receive  briefer 
treatment,  and  the  discussion  is  confined 
chiefly  to  consideration  of  the  various  destruc- 
tive agencies  and  their  action  upon  the  rocks 
and  types  of  structure. 

As  one  should  expect  in  a  work  intended 
mostly  for  ''  home  consumption,"  full  share  of 
the  ^ace  is  given  to  such  Scottish  and  English 
areas  as  afford  proper  illustrations;  but  in  this, 
as  in  earlier  works  by  Professor  Geikie,  there 
is  ample  evidence  of  intimate  acquaintance 
with  conditions  elsewhere,  and  he  has  levied 
eontributions  upon  all  parts  of  the  world.  The 
plates,  reproductions  of  photographs  from 
many  lands,  are  of  unusual  excellence  and  the 
text  IS  full  of  suggestive  matter  for  the  geolo- 
gist in  every  land. 

Some  portions  of  the  work  are  deliciously 
controversial ;  the  consideration  of  phenomena 
in  the  Pacific  basin  is  thorough  and  the  argu- 
ment against  explanations  offered  by  Suess  is 
pot  very  strongly;  some  American  geologrists 
will  regard  the  opinions  respecting  isostacy  as 
not  altogether  orthodox,  and  several  conti- 
nental geologists  will  feel  convinced  that  the 
author  does  not  know  so  much  about  Alpine 
structure  as  they  do.  But  all,  whether  accept- 
ing or  opposing  his  conclusions,  will  agree  that 
the  tone  of  his  presentation  is  judicial  through- 
out, as  benefits  one  who  has  made  direct  study 
in  a  great  part  of  Europe  and  whose  familiar- 
ity with  the  literature  is  equalled  by  that  of 
few  other  geologists. 

John  J.  Stevenson 

The  Indigenous  Trees  of  the  Bawaiian  Is* 
lands,  'By  Joseph  F.  Bock,  botanist  of  the 
College  of  Hawaii;  consulting  botanist. 
Board  of  Commissioners  of  Agriculture  and 
Forestry,  Territory  of  Hawaii.  Issued  June 
M,  1913.  With  two  hundred  and  fifteen 
photo-engravings.  Published  under,  patron- 
age. Honolulu,  T.  H.  1913.  Large  octavo. 
Pp.  viii  -f  518. 


This  stately  volume  includes  descriptions  of 
two  hundred  and  twenty-five  species  of  trees - 
which  are  natives  of  the  Hawaiian  Islands. 
The  author  tells  us  in  his  preface  that  it  had 
^Mong  been  the  writer's  desire  to  give  to  the 
public  a  volume  on  the  native  trees  of  Hawaii/' 
so  that  this  work  is  the  result  of  a  protracted 
study  of  the  interesting  vegetation  of  these 
isolated  islands,  and  as  a  consequence  is  much 
more  authoritative  and  complete. 

The  introduction,  of  87  pages,  gives  ^'a 
more  or  less  detailed  description  of  all  the 
floral  regions,  and  their  plant  associations 
found  in  this  island  group,  not  being  restricted 
to  trees  alone,  but  embracing  the  whole  plant 
covering.''  In  it  we  are  first  given  a  tabular 
enumeration  of  the  botanical  regions,  as 
follows: 

1.  Strand  vegetation. 

2.  Lowland  region  (merging  into  3). 

(a)  Dry  region. 
(h)  Wet  region. 
8.  Lower  forest  region, 
(a)  Windward  side. 
(h)  Leeward  side. 

4.  Middle  forest  region. 

(a)  Dry  region. 
(h)  Semi-dry  region. 

(c)  Wet  region. 

(d)  Kipukas  (small  areas  of  black,  fer- 

tile soil  in  dry  regions  with  no 
trace  of  lava,  richest  in  species). 

5.  Bog  region. 

6.  Upper  forest  region. 

These  are  described  at  some  length,  and  are 
illustrated  by  many  good  photo-engravings.  On 
the  largest  of  the  islands  (Hawaii)  the  moun- 
tains reach  elevations  of  8,273  feet,  13,675  feet 
and  13,823  feet,  so  that  there  are  wide  climatic 
ranges  from  tropical  heat  to  '^  almost  perpetual 
snow."  Indeed  the  author  sums  up  his  stated 
ment  in  the  sentence,  ^'from  a  phytog^o* 
graphic  standpoint  the  island  of  Hawaii  offers 
the  most  interesting  field  in  the  Pacific." 

Coming  now  to  the  systematic  part  of  the 
book  one  finds  that  no  less  than  forty-five 
families  of  plants  are  represented  by  species 
of  trees.  And  yet  with  all  the  variety  that  this 
implies  there  is  scarcely  a  familiar  genus  in 
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the  whole  book.  There  are  two  tree  ferns,  of 
the  genus  OiboHum,  one  ((7.  menzieM)  reaches 
a  total  height  of  26  feet  and  its  stem  often  has 
a  diameter  of  three  feet.  Monocotyledons  are 
represented  by  a  Pandanus,  eleven  palms 
{Pritchardi  and  Cocos)  and  a  Dracaena.  In 
the  Dicotyledons  one  finds  many  unfamiliar 
genera  in  familiar  families:  as  Trema  (IJlma- 
oeae),  Urera  and  Pipturtu  (IJrticaceae),  Noto- 
trichium  and  Charpentiera  (Amaranthaceae), 
BroiLssaiaia  (Saxifragaceae),  Ooluhrina 
(Bhamnaceae),  Jamhoaa,  Syzygium,  and 
JIfetrosideros  (Myrtaoeae),  Pieralyxia,  Ochro- 
sia  and  Rauwolfia  (Apocynaceae),  Olermoniia 
and  Cyanea  (Campanulaceae),  Duhautia,  Batl- 
lardia,  and  Hesperomannia  (Compositse).  On 
the  other  hand  one  finds,  also,  Artocarpus 
(Moraceae)  the  well-known  '^  Breadfruit 
tree'';  Pittosporum  (Pittosporaceae),  of  which 
there  are  twelve  species,  several  of  which  are 
more  than  twenty  feet  high;  Acacia  and 
Sophora  (Leguminosae) ;  Xanthoxylum  (But- 
aceae);  Euphorbia  (Euphorbiaceae),  two 
species  of  trees  from  15  to  25  feet  in  height; 
Rhus  (Anacardiaceae) ;  Ilex  (Aquifoliaoeae), 
one  tree  of  20  to  40  feet  in  height;  Hibiscus 
(Malvaceae),  including  trees  20  to  30  feet  in 
height;  Sideroxylan  (Sapotaceae),  some  50  to 
60  feet  high;  Osmanthus  (Oleaceae),  sixty  feet 
high;  Solanum  (Solanaceae)  a  small  tree,  15 
to  20  feet  high.  Many  of  the  trees  bear  foliage 
of  such  a  structure  as  to  hide  completely  their 
botanical  relationship. 

Among  the  notable  trees  is  the  koa  (Acacia 
hoa),  "  one  of  our  most  stately  trees."  "  It  is 
perhaps  the  most  valuable  tree  which  the  is- 
lands possess,  as  it  is  adapted  for  construction 
as  well  as  for  cabinet  work.  The  koa  reaches 
a  height  of  more  than  80  feet  in  certain 
localities,  with  a  large  trunk  vested  in  a 
rough,  scaly  bark  of  nearly  an  inch  in  thick- 
ness." Another  tree  (Pisonia  umbellifera) 
possesses  so  soft  a  stem  that  "  trunks  of  a  foot 
in  diameter  can  be  felled  with  one  stroke  of 
the  axe." 

'  The  largest  family,  so  far  as  the  tree 
species  are  concerned,  is  Butaceae  (82  sp.), 
followed  closely  by  Bubiaceae  (81  sp.),  and 
then   Campanulaceae    (15),   Araliaceae   (14), 


Pittosporaceae  (12),  Palmaceae  (11),  Myrain- 
aceae  (11),  and  Malvaceae  (10). 

At  the  end  of  the  volume  there  is  a  good 
index  to  the  scientific  names,  followed  by  one 
of  the  Hawaiian  and  few  English  names. 

Ohables  E.  Besset 
The  Univxebitt  of  Nebraska 

Science  from  an  Easy  Chair,    Second  series. 
By  Sm  Bat  Lankesteb.    New  York,  Henry 
Holt  and  Company.    1918.    Pp.  412. 
In  his  chapter  on  Museums,  Sir  Bay  Lank- 
ester  deplores  the  fact  that  so  many  are  ''  mere 
enlargements  of  the  ancient  ^collector's  '  cabi- 
net of  rare  and  curious  things,'  brought  to- 
gether and  arranged  without  rhyme  or  reason." 
His  book,  dealing  in  one  small  volume  with 
such  diverse  matters  as  Kisses,  Ferns,  Gla- 
ciers, Elephants  and  Tadpoles,  might  possibly 
be  described  in  similar  terms;  yet  it  is  by  no 
means  without  merit.    It  is  a  significant  and 
interesting  fact  that  a  zoologist  of  the  first 
rank,  retiring  from  the  directorship  of  the 
British    Natural    History    Museum,    should 
think  it  worth  his  while  to  contribute  weddy 
articles  on  scientific  subjects  to  a  daily  paper, 
regularly  for  a  period  of  five  years.    It  is  no 
less  significant   that  this   paper    (the  Daily 
Telegraph)  should  be  willing  to  print  them  aa 
they  stand,  popular  in  form,  but  dealing  in 
many  cases  with  technical  matters  which  re- 
quire close  attention  in  order  to  be  under^ 
stood.    The  book  before  us  consists  of  a  selec- 
tion from  this  newspaper  series,  with  some 
revision  and  expansion,  and  a  number  of  illus- 
trations.   It  possesses  the  original  journalistic 
tone,  and  consists  essentially  of  well-written 
dissertations  on  matters  familiar  to  specialists, 
but,  for  the  most  part,  new  to  the  general  pub- 
lic.   I  have  read  the  greater  part  of  it  with 
pleasure    and   interest,    and,   while   different 
chapters  will  appeal  to  different  people,  few 
can  fail  to  find  something  of  value.  Some  of  the 
essays,  as  those  on  Food  and  Cookery  and  Mis- 
conceptions about  Science,  reflect  so  strongly 
the  author's  prepossessions  that  they  naturally 
arouse  a  combative  spirit  in  those  of  a  differ- 
ent temper.    Here  and  there,  expressions  liave 
crept  in  which  the  author  would  scarcely  de- 
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fend  in  cold  blood;  thus  (p.  19)  '^eyen  the 
destructive  bacteria  which  are  killed  by  the 
sun  probably  enjoy  an  exquisite  shudder  in 
the  process  which  more  than  compensates 
them  for  their  extinction";  and  (p.  844) 
'^  every  step  which  he  [the  house-fly]  takes  he 
plants  a  few  dozen  microbes,  which  include 
those  of  infantile  diarrhoea,  typhoid  and  other 
prevalent  diseases/' — a  gross  exaggeration  in 
a  chapter  which  very  properly  calls  attention 
to  the  great  harm  done  by  flies  as  carriers  of 
bacteria. 

The  time  has  certainly  come  for  scientific 
men  in  America  to  attack  the  problem  of  sci- 
entific journalism  in  an  organized  and  delib- 
erate manner.  The  individual  naturalist  is 
more  or  less  helpless.  When  I  was  curator  of 
the  museum  in  Jamaica  I  contributed  weekly 
articles  to  the  new8pai>ers  of  Kingston,  which 
printed  them  as  written,  and  even  illustrated 
them  when  requested.  These  articles  inter- 
ested a  good  many  people  and  were  the  cause 
of  many  visits  and  contributions  to  the  mu- 
seum. In  Colorado  I  have  tried  the  same 
thing,  and  given  it  up  in  despair.  The  papers 
will  not  print  things  accurately  or  in  full,  and 
will  often  supply  headlines  of  the  most  ri- 
diculous kind.  Here  is  a  typical  incident. 
A  friend  of  mine  shot  a  large  eagle  and 
measured  it  from  tip  to  tip  of  the  wings. 
Thinking  the  matter  of  interest,  he  handed 
in  the  item  to  a  daily  paper.  The  editor, 
with  the  best  of  intentions  in  the  world, 
added  a  foot  to  the  measurement,  with  the  re- 
sult that  my  friend  appeared  to  those  who 
knew  anything  of  eagles  a  remarkable  liar! 
These  troubles  are  not  confined  to  the  wild 
and  woolly  west  Even  the  Outlook,  certainly 
one  of  our  best-edited  journals,  recently  pub- 
lished an  article  on  A.  R.  Wallace  which  con- 
tained in  the  first  column  a  number  of  errors 
oonoeming  the  best-known  facts  of  his  life. 

It  is  not  true,  of  course,  that  the  news- 
papers dlwaya  select  incompetent  writers  on 
scientific  subjects,  or  always  distort  accurate 
information  communicated  to  them;  but  if 
they  9xe  to  be  the  means  of  enlightening  the 
public  concerning  the  discoveries  of  science, 
thiQy    must   never    do    these    things,    except 


through  such  unfortunate  accidents  as  can 
not  perhaps  wholly  be  avoided.  One  can  not 
write  to  the  papers  if  the  chances  are  one  in 
five  or  ten  that  one  will  be  exhibited  as  a  fool 
or  liar,  and  the  public  misled  as  to  the  facts. 

T.  D.  A.  COOKEBELL 


SPECIAL  ABTICLBS 

A  NOTE  ON  BBZ  DBTERHINATION^ 

Of  the  many  hypotheses  that  have  been  ad- 
vanced to  explain  the  determination  of  sex,  one 
group  seeks  to  show  that  in  bilateral  animals 
the  sex  of  the  offspring  is  dependent  upon  the 
right  or  left  source  of  the  effective  genital 
element  in  that  right  glands  produce  offspring 
of  one  sex,  left  glands  those  of  the  other.  Such 
a  general  theory  may  be  applied,  of  course,  to 
either  the  ovary  or  the  testis.  Thus  Seligson 
(1895)^  formulated  the  hypothesis  that  in 
mammals  the  right  ovary  gives  rise  to  eggs 
that  produce  male  offspring,  the  left  to  eggs 
that  produce  female  offspring. 

In  collecting  a  body  of  data  to  show  the  re- 
lation of  the  size  of  litters  to  the  number  of 
nipples  in  swine  (Parker  and  BuUard,  1913),' 
certain  facts  appeared  which  have  a  bearing  on 
such  hypotheses.  The  records  brought  together 
in  this  connection  included  the  position  that 
the  young  pigs  occupied  in  the  uterus  and  their 
sex.  In  reasonably  large  litters  it  was  there- 
fore possible  to  make  a  rough  comparison  of 
the  products  of  one  ovary  with  those  of  the 
other  by  contrasting  the  young  pigs  in  one 
horn  of  the  uterus  with  those  in  the  other; 
The  possibility  of  the  migration  of  an  egg 
from  one  side  of  the  body  to  the  other  could 
not  be  excluded,  but  to  reduce  to  a  minimum 
the  effect  of  this  on  the  statistics  and  to  make 
the  comparison   as  striking  as  possible,  the 

1  Contributions  from  the  Zoological  Laboratory 
of  the  Museum  of  Comparative  Zoology  at  Har- 
vard College,  No.  245. 

2  Seligson,  E., ' '  Zur  Bestimmung  und  Entstehung 
des  Geschlechts, "  Ceniram.  fur  Qynakol,  Bd.  19, 
pp.  590-595,  1895. 

»  Parker,  G.  H.,  and  C.  Bullard,  *  *  On  the  Size  of 
Litters  and  the  Number  of  Nipples  in  Swine," 
Proceed,  Amer.  Aoad.  Arts  and  8ci.,  Vol.  49,  pp. 
897-426,  1913. 
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whole  contents  of  horns  were  not  compared,  but 
the  pairs  of  animak  next  the  right  and  the 
left  ovaries  were  contrasted,  so  far  as  their 
sexes  were  concerned,  with  the  pairs  at  the 
junction  of  the  horns,  the  presumption  being 
that  the  pure  products  of  each  ovary  would 
occur  most  frequently  next  that  organ  and  the 
mixed  products  of  the  two  ovaries  midway 
between  them.  The  details  thus  brought  to- 
gether are  shown  in  the  following  table. 

TABLE 

This  table  shows  the  frequency  of  occurrence  of 
pairs  of  unborn  pigs  of  various  combinations  of 
sexes  at  the  division  of  the  horns  of  the  uterus, 
next  the  right  ovary,  and  next  the  left  ovary. 


Compoaltioa 
ofPftin 


Observed 
frequencies 


Percentage 
frequencies 


At  division  of  boms 
Next  rieht  ovary 
Next  left  ovsiy 


At  division  of  horns 
Next  right  ovary 
Next  left  ovary 


cfcf 

99 

262 
228 
216 

240 
209 
208 

26.6- 
26.2- 
24.8- 

26.3+ 
24.0- 
23.9- 

<^9 

466 
434 

447 

48.1  + 
49.8  + 
61.3  + 


It  is  fair  to  assume  that  at  the  division  of 
the  horns  of  the  uterus  the  offspring  are  likely 
to  be  as  often  from  one  ovary  as  from  the 
other.  If  in  the  whole  population  the  males 
and  females  are  equally  abundant,  three 
classes  of  pairs  would  be  expected  to  occur  and 
in  the  following  proportions:  25  per  cent,  of 
the  pairs  would  be  composed  of  two  males;  25 
per  cent  of  two  females ;  and  50  per  cent,  each 
of  a  male  and  a  female.  That  this  condition 
is  very  nearly  realized  is  seen  from  the  table, 
where  it  will  be  observed  that  the  pairs  of 
males  are  present  to  the  extent  of  26.6  —  per 
cent.,  the  females  25.3-4*  per  cent,  and  the 
pairs  of  the  two  sexes  combined  48.1 -f-  per 
cent.  The  fact  that  the  table  shows  a  few  more 
pairs  of  males  than  females  is  due  to  the  condi- 
tion of  the  population  as  a  whole,  in  which  the 
males  outnumber  the  females  by  1,026  to  1,000. 
This  slight  digression  from  equality  also  has 
its  effect  on  the  relation  of  the  numbers  of 
pairs  composed  of  both  sexes  to  those  of  one 
sex  only,  but  the  total  number  of  records  is 
probably  too  small  to  yield  very  smooth  results 
in  this  respect. 


If,  as  Seligson  maintained,  the  right  ovaiy 
gives  rise  to  male  and  the  left  to  female  off- 
spring, the  pairs  of  pigs  next  the  right  ovary 
ought  to  be  predominantly  males  and  those 
next  the  left  predominantly  females.  That 
such  is  not  the  case  is  seen  at  once  from  the 
table,  where  it  is  shown  that  pairs  composed 
of  two  males  or  of  two  females  occur  in  about 
the  same  proportions  next  the  right  ovary  that 
they  do  next  the  left,  a  proportion  that  is  very 
close  to  that  occurring  at  the  division  of  the 
horns  of  the  uterus.  These  statistics,  there- 
fore, give  no  support  to  hypotheses,  such  as 
Seligson's,  according  to  which  the  eggs  from 
the  ovary  of  one  side  of  the  body  produce  off- 
spring of  one  sex  only. 

Although  the  sex  of  the  offspring  is  thus 
shown  not  to  be  correlated  with  the  side  of  the 
body  from  which  the  egg  that  gave  rise  to  the 
young  came,  it  might  be  supposed  that  in  any 
female  a  given  ovary  would  always  produce 
offspring  of  the  same  sex.    In  that  case  we 
should  expect  to  find  the  great  majority  of 
pairs  of  young  next  the  ovaries  to  be  either 
both  males  or  both  females.    But,  as  the  table 
shows^  there  are  almost  as  many  pairs  com- 
posed of  one  male  and  one  female  next  the 
ovaries  as  there  are  at  the  division  of  the 
horns.    Hence  we  may  conclude  that  in  the  pig 
the  ovaries  by  virtue  of  their  position  in  one 
or  other  half  of  the  maternal  body  exert  no 
influence  on  the  sex  of  the  offspring,  but  that 
each  ovary  produces  eggs  which  may  give  rise 
to  either  male  or  female  offspring.    This  con- 
clusion is  in  line  with  such  experimental  work 
as  that  of  Doncaster  and  Marshall  (1910)/ 
and  of  King  (1911)'  on  albino  rats,  accordiniir 
to  which  a  single  ovary,  after  the  removal  of 
its  mate,  can  give  rise  to  eggs  which  produce 
males  and  females. 

O.  H.  Pabkkr 

January  23,  1914 

4 Doncaster,  L.,  and  F.  H.  A.  Marshall,  ''The 
Effects  of  One-Bided  Ovariotomy  on  the  Sex  of  the 
Offspring,"  Jour.  Genetics,  Vol.  1,  pp.  70-72,  1910. 

sKing,  H.  D.,  ''The  Effects  of  Semi-spayiii^ 
and  Semi-oastration  on  the  Sex  Batio  of  the  Al- 
bino Bat  (IfiM  norvegicw  eUbimu),"  Jour.  JBaep, 
Zool.,  Vol.  10,  pp.  381-392,  1911. 
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TEB  FBDSRdTION  OF  AMEBIC  AN  80- 

CIBTIES  FOB  BZPBBIMENTAL 

BIOLOGY 

FdE  a  number  of  yean  the  m«mben  of  the 
PhTBiologica),  the  Biochemical  and  the  Phannaeo- 
logical  Societiee  have  felt  the  desirability  of  a 
eloMT  cooperation  of  these  and  other  biological 
eocieties,  especially  as  regards  the  annual  scien- 
tific meetings.  At  the  meeting  in  Chicago  in  1907 
the  Physiological  Society  appointed  a  committee 
on  policy  with  instmctions  to  report  at  the  next 
annual  meeting.  At  the  meeting  in  Baltimoie  in 
1908  the  chairman  of  this  committee,  Dr.  A.  P. 
Haihews,  presented  a  plan  for  reorganizing  all  the 
present  biological  societies  into  a  general  Biolog- 
ical Society.  The  plan  involved  a  change  in  pol- 
icy and  in  the  character  of  the  membership  of  at 
least  some  of  the  societies,  and  an  extensive  ven- 
ture in  the  publication  of  scientific  journals. 
These  features  were  not  endorsed  by  the  society, 
but. the  general  plan  of  affiliation  of  all  the  bio- 
logical societies  was  favorably  received  and  Dr. 
Mathews  was  appointed  delegate  from  the  Physio- 
logical Society  to  confer  with  delegates  from  the 
other  biological  societies  to  this  end.  This  com- 
mittee does  not  appear  to  have  made  any  progress. 

At  the  meeting  in  Cleveland  in  1912,  the  Physio- 
logical, Biochemical  and  Pharmacological  So- 
cietiea  appointed  committees  to  propose  plans  for 
affiliation.  The  committee  consisted  of  Drs.  Melt- 
«r,  Ijee  and  Gannon  from  the  Physiological  So- 
eie^,  Drs.  Lnsk,  Gies  and  Wells  from  the  Biochem- 
ical Society  and  Drs.  Sollmann,  Loevenhart  and 
Auer,  from  the  Pharmacological  Society.  This  com- 
mittee submitted  the  following  plan: 

1.  That  the  three  societies  affiliate  under  the 
name  of  the  Federation  of  American  Societies  for 
Experimental  Biology. 

2.  That  the  presidents  and  secretaries  of  the 
three  societies  constitute  the  executive  committee 
•of  the  federation. 

3.  That  programs  of  the  annual  meetings  be 
printed  under  one  cover,  and  that  the  secretaries 
confer  and  adjust  the  papers  with  the  view  of 
the  greatest  coordination. 

4.  That  a  common  meeting  place  of  the  federa- 
tion with  the  anatomists,  zoologists  and  natural- 
ists is  desirable. 

The  annual  meeting  in  Philadelphia,  December 
28-31,  1913,  was  arranged  by  the  executive  com- 
mittee of  the  federation  according  to  the  above 
plaa«    Those  present  at  the  meeting  were  in  sub- 
•  fltantial  agreement  that  it  was  a  success.    At  this 


meeting  the  plan  of  the  organization  committee 
was  ratified  by  the  three  societies  and  the  Society 
for  Experimental  Pathology  joined  the  federar 
tion.  This  brings  the  total  membership  of  the 
federation  up  to  about  450. 

The  distinctive  feature  of  the  federation  plan 
is  the  cooperation  and  coordination  in  the  essen- 
tial things,  with  no  interference  with  the  individ- 
uality of  the  societies.  This  cooperation  is  cer- 
tainly desirable  between  aU  the  biological  societies^ 
and  we  believe  the  federation  plan  can  and  ought 
to  be  extended  in  that  direction.  We  believe  it 
will  increase  the  efficiency  of  the  societies  as 
agencies  for  the  promotion  of  research  and  dis- 
semination of  truth. 

At  the  first  executive  meeting  of  the  federation, 
December  31,  1913,  the  following  declaration  on 
the  subject  of  animal  experimentation  was  unani- 
mously adopted: 

1.  We,  the  members  of  the  Federation  of  Amer- 
ican Societies  for  Experimental  Biology — com- 
prising the  American  Physiological  Society,  the 
American  Society  of  Biological  Chemists,  the 
Amerioen  Society  for  Pharmacology  and  Experi- 
mental Therapeutics  and  the  American  Society 
for  Experimental  Pathology, — in  convention  as- 
sembled, hereby  express  our  accord  with  the 
declaration  of  the  recent  International  Medical 
Congress  and  other  authoritative  medical  organi- 
zations, in  favor  of  the  scientific  method  desig- 
nated properly  animal  experimentation  but  some- 
times vivisection. 

2.  We  point  to  the  remarkable  and  innumerable 
achievements  by  means  of  animal  experimentation 
in  the  past  in  advancing  the  knowledge  of  biolog- 
ical laws  and  devising  methods  of  procedure  for 
the  cure  of  disease  and  for  the  prevention  of  suf- 
fering in  human  beings  and  lower  animals.  We 
emphasize  the  necessity  of  animal  experimenta- 
tion in  continuing  similar  beneficent  work  in  the 
future. 

3.  We  are  firmly  opposed  to  cruelty  to  animals. 
We  heartily  support  all  humane  efforts  to  prevent 
the  wanton  infiiction  of  pain.  The  vast  majority 
of  experiments  on  animals  need  not  be  and,  in 
fact,  are  not  accompanied  by  any  pain  whatso- 
ever. Under  the  regulations  already  in  force, 
which  reduce  discomfort  to  the  least  possible 
amount  and  which  require  the  decision  of  doubt- 
ful cases  by  the  responsible  laboratory  director, 
the  performance  of  those  rare  experiments  which 
involve  pain  is,  we  believe,  justifiable. 

4.  We  regret  the  widespread  lack  of  informa- 
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tion  regarding  the  aims,  the  achievements  and  pro- 
eednree  of  animal  experimentation.  We  deplore 
the  persistent  misrepresentation  of  these  aims, 
achievements  and  procedures  by  those  who  are  op- 
posed to  this  scientific  method.  We  protest  against 
the  frequent  deniineiations  of  self-sacrificing, 
high-minded  men  of  science  who  are  devoting 
their  lives  to  the  welfare  of  mankind  in  efforts  to 
solve  the  complicated  problems  of  living  beings 
and  their  diseases. 

Executive  Committee  of  the  Federation  for  the 
Tear  IQld.—W,  B.  Cannon,  A.  J.  Carlson,  the 
Physiological  Society;  G.  Lusk,  P.  A.  Shaffer,  the 
Biochemical  Society;  T.  Sollmann,  J.  Auer,  the 
Pharmacological  Society;  B.  M.  Pearce,  G.  H. 
Whipple,  the  Pathological  Society;  G.  Lusk,  Chair- 
man;  P.  A.  Shaffer,  Secretary. 

A.  J.  Carlson, 

Secretary  of  the  Executive  Committee,  1913 
Univkbsity  of  Chicago, 
January  10,  1914 


TSE  AMBBICAN  SOCIETY  OF  BIOLOGICAL 

CHEMISTS 

The  eighth  annual  meeting  of  the  American  So- 
ciety of  Biological  Chemists  was  held  at  Philadel- 
phia on  December  29,  30,  31,  1913,  in  affiliation 
with  the  American  Physiological  Society  and  the 
American  Society  for  Pharmacology  and  Experi- 
mental Therapeutics,  as  the  first  meeting  of  the 
Pederation  of  American  Societies  for  Experimental 
Biology.  The  meetings  of  the  society  were  well 
attended  and  highly  successful.  The  joint  meet- 
ings, as  in  past  years,  were  of  great  interest  to  the 
members  of  all  of  the  societies,  and  these,  together 
with  the  cooperation  in  the  arrangement  and 
printing  of  programs,  emphasized  the  advantages 
of  the  closer  relations  between  the  societies  made 
permanent  by  the  formation  of  the  federation. 
The  scientific  programs  are  appended. 

First  Session. — ^December  29,  9  A.M.,  at  the  Jef- 
ferson Medical  College.  Joint  session  with  the 
American  Physiological  Society  and  the  American 
Society  for  Pharmacology  and  Experimental 
Therapeutics,  as  the  first  session  of  the  federation. 
Presiding  officer,  S.  J.  Meltzer,  president  of  the 
American  Physiological  Society  and  chairman  of 
the  federation. 

Presidential  address,  * '  Theories  of  Anesthesia, ' ' 
by  S.  J.  Meltzer. 

"Phlorhizin  Glycosuria  before  and  after  Thy- 
roidectomy," by  Graham  Lusk. 


"Studies  in  Diabetes:  (1)  The  Effect  of  Differ- 
ent Compounds  on  Glyeogenesis'^;  (2)  "The 
Mechanism  of  Antiketogenesis,"  by  A.  I.  Binger 
and  E.  M.  Frankel  (by  invitotion). 

"Some  Problems  of  Growth:  (a)  The  Capacity 
to  Grow;  (h)  The  B61e  of  Amino  Acids  in 
Growth,"  by  L.  B.  Mendel  and  T.  B.  Osborne. 

"Further  Studies  in  the  Comparative  Biochem- 
istnr  of  Purine  Metabolism,"  by  Andrew  Hunter. 

"Changes  in  Fats  during  Absorption,"  by  W. 
K  Bloor. 

"Immunization  against  the  Anti-coagulating 
Effect  of  Leech  Extract,"  by  Leo  Loeb.  (By 
title.) 

"Anaphylaxis  in  the  Cat  and  Opossum,"  by  C. 
W.  Edmunds. 

'  *  Vividiff usion ;  Beport  on  Preliminary  Besults,  * ' 
by  J.  J.  Abel,  L.  G.  Bowntree  and  B.  B.  Turner. 

"A  Method  of  Dialyzing  Normal  Circulating 
Blood  and  Some  of  Its  Applications,"  by  C.  L.  V. 
Hess  (by  invitation)  and  H.  McGuigan. 

"A  Biological  Test  for  Iodine  in  the  Blood," 
by  A.  Woelfel  and  A.  L.  Tatum  (by  invitation). 

"Further  Studies  of  the  Excretion  of  Acids/' 
by  L.  G.  Henderson  and  W.  W.  Palmer  (by  invita- 
tion). 

Second  Session. — December  29,  2:30  p.m.  at  the 

Jefferson  Medical  College.    Presiding  officer.  Pres- 
ident A.  B.  Macallum. 

Presidential  address,  "The  Physics  of  Secretion 
and  Excretion,"  by  A.  B.  Macallum. 

"The  So-cidled  Vegetable  Proteoses  and  their 
Biological  Beactions,"  by  H.  G.  Wells  and  T.  6. 
Osborne. 

'  *  Some  Anaphylactic  Beactions, "  by  H.  C.  Brad- 
ley. 

"The  Mode  of  Action  of  Soy  Bean  Urease,"  by 
D.  D.  Van  Slyke  and  Glen  £.  Cuilen  (by  invita- 
tion). 

** Glycol  Aldehyde  in  Phlorhinized  Dogs,"  Ij 
B.  T.  Woodyatt.     (By  title.) 

"Trikresol  as  a  Substitute  for  Toluene  in 
Enzyme  Work,"  by  P.  A.  Kober  and  S.  S.  Graves 
(by  invitation). 

"A  Study  of  the  Metabolism  in  Osteitis  De- 
formans," by  J.  C.  DaCosta,  E.  H.  Funk,  Olaf 
Bergeim  (by  invitation)  and  P.  B.  Hawk. 

"Metabolism  in  Diabetes  Insipidus,"  by  S. 
Bookman.     (By  title.) 

''Some  Metabolic  Effects  of  Bathing  in  the 
Great  Salt  Lake,"  by  H.  I.  MattiU  (by  inviUtion) 
and  H.  A.  Mattill.     (By  title.) 

"Absorption  of  Antitoxin  from  Solutions  Con- 
taining Different  Percentages  of  Protein,"  i  by  W. 
H.  Park,  E.  J.  Banzhaf  and  L.  W.  Famulener. 

Third  Session. — December   30,   9   a.m.,   at    the 

University    of    Pennsylvania.      Presiding    otfiLeer, 

President  A.  B.  Macallum. 

"The  Carbohydrate  Tolerance  of  Feeble-minded 
Children,  especially  of  the  Mongolian  Type^"  by 
A.  W.  Peters  and  M.  E.  TumbuQ  (by  invitation). 

1  Transferred  from  the  I^armacological  Societ j. 
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''Pxotein  Metabolism  in  Indiyidnala  with  Ex- 
foliative ConditioiiB  of  the  Skin/'  by  A.  I.  Binger 
and  O.  W.  BaimaB  (bj  invitation). 

''The  Oiygen  Beqoiremente  of  Shell  Fish/'  by 
P.  H.  MitcheU. 

"The  Metabolic  Belationship  of  the  Acetone 
Bodies,"  bj  W.  McK  Marriott. 

"Phenomena  of  Narcosis  of  Leaves  of  the  Wild 
Indigo  (Baptisia  tinctoria)  and  Consequ«it  Pro- 
deduction  of  a  New  Phenol,"  bj  £.  D.  CSark.  (By 
title.) 

"A  Hitherto  Unknown  Constituent  of  Nerve 
Cells,"  by  A.  B.  Macallum  and  J.  B.  Collip  (by 
invitation). 

"A  Note  on  the  Chemical  Constituents  of  the 
Cerebrospinal  Fluid  in  Certain  Cases  of  Insanity/' 
by  H.  M.  Adler  and  B.  H.  Bagle  (by  invitation). 
(By  title.) 

"(hi  the  Estimation  of  Minute  Quantities  of 
Phosphorus/'  by  A.  E.  Taylor  and  C.  W.  Miller 
(by  invitation). 

"Formation  of  Glucose  from  Citric  Acid  in  Dia- 
betes MeUitus  and  in  Phlorhizin  Glycosuria,"  by 
I.  Greenwald. 

"Further  Besults  upon  the  Electrolysis  of  Pep- 
tides and  Amino  Acids,"  by  J.  P.  Atldnson.  (By 
title.) 

"Researches  on  the  Heptoses/'  by  George 
Peirce  (by  invitation). 

"The  Nerve  Control  of  the  Thyroid  Gland." 
By  C.  G.  Faweett  (by  invitation)  and  J.  A.  Bahe 
(by  invitation).     (Presented  by  8.  P.  Beebe.) 

Fourth  Session. — ^December  30,  2  FM.,  at  the 

medical  laboratory  of  the  University  of  Pennsyl- 
Tsnia.  Joint  meeting  with  the  American  Physio- 
logical Society  and  the  American  Society  of  Phar- 
macology and  Experimental  Therapeutics. 
Presiding  officer,  President  S.  J.  Meltzer. 

Presentation  of  Demorietrations 

The  Infiaence  of  the  Vagi  on  Benal  Secretion, 
by  B.  O.  Pearee. 

Stimulation  of  the  Semi-circular  Canals,  by  F. 
H.  Pike. 

Demonstration  of  Vividiffuaion,  by  J.  J.  Abel, 
L.  G.  Bowntree  and  B.  B.  Turner. 

The  Determination  of  Blood  Sugar,  by  P.  A. 
Shaffer. 

Intestinal  Peristalsis  in  Hbmarus,  by  F.  B. 
Miller. 

Metiiods  for  Studying  the  Pharmacology  of  the 
Circolation,  by  C.  Broobk 

The  Contour  of  the  Intraventricular  and  the  Pol- 
monaij  Arterial  Pressure  Curves  by  Two  New 
Optieallj  Beoording  Manometers,  by  C.  J.  Wiggers. 

Some  Time-saving  Laboratory  Methods,  by  C.  C. 

Guthrie. 

A  Graphic  Method  for  Becording  the  Coagula- 
tion of  Blood,  by  W.  B.  Cannon  and  W.  L.  Menden- 
hall  (by  xnTitation). 

Some  Matual  Belations  of  Oxalates,  Salto  of 
Magnesium  and  Calcium;  Their  Concurrent  and 
Antagoniatie  Actions,  by  F.  L.  (Jates  and  S.  J. 
MeHser. 


A  Method  of  obtaining  Successive  Contrast  of 
the  Sensations  of  Hunger  and  Appetite,  by  A.  J; 
Carlson. 

Further  Observations  on  the  Pyramidal  Tracte 
of  the  Baecoon  and  Porcupine,  by  S.  Simpson. 

A  New  Apparatus  for  Demonstration  of  the 
Dioptrics  of  the  Eye  and  the  Principles  of  Oph- 
thalmoscoj^  and  Betinoscopy,  by  A.  Woelf el. 

Simple  Experimenta  on  Bespiration  for  the  Use 
of  Studento,  by  Y.  Henderson. 

Convenient  Modification  for  Venous  Pressure 
Determinations  in  Man,  by  B.  D.  Hooker. 

Device  for  Interrupting  a  Continuous  Blast  of 
Air,  Designed  Especially  for  Artificial  Bespira- 
tion, b^  B.  A.  Gesell  and  J.  Erlanger. 

A  Simple  Liver  Plethysmograph,  by  0.  W.  Ed- 
munds. 

An  Artificial  Circulation  Apparatus  for  Studenta, 
by  W.  P.  Lombard. 

A  Simplified  and  Inexpensive  Oxadase  Appa- 
ratus, by  H.  H.  Bunzel. 

An  Improved  Form  of  Apparatus  for  Perfusion 
of  the  Excised  Mammalian  Heart,  by  M.  Dessbadi. 

Fifth  iSeMion.~<December  31,  9  A.M.,  at  the  Uni- 
versity of  Pennsylvania.  Presiding  officer.  Presi- 
dent A.  B.  Macallum. 

"Biological  Oxidizability  and  CSiemical  Consti- 
tution," by  H.  H.  Bunzel. 

"Albuminuria  Following  Phenolphthalein  In- 
gestion," by  J.  L.  Hydrich  (by  invitation). 

"The  Determination  of  Fats  in  Small  Amounts 
of  Blood,"  by  W.  R.  Bloor. 

"Creatine  Determination  in  Muscle,"  by  L. 
Baumann. 

"A  Bespiration  Chamber  for  Small  Animals," 
by  A.  C.  Kolls  (by  invitation)  and  A.  S.  Loeven- 
hart. 

"A  Bespiration  Incubator  for  the  Study  of 
Metabolism  in  New-born  and  Prematurely  Bom 
Infants,"  by  J.  B.  Murlin. 

''The  Soeciflc  B61e  of  Foods  in  Belation  to  the 
Composition  of  the  Urine,"  by  N.  B.  Blatherwick 
(by  invitation). 

"Creatinine-  and  Creatine-free  Foods,"  by  Bita 
K.  Chestnut  (by  invitation).  (Presented  by  A.  B. 
Macallum.) 

"Experimental  Hydrochloric  Acid  Intoxica- 
tion," by  8.  Bookman.    (By  title.) 

"The  Effects  of  Water-gas  Tar  on  Oysters,"  by 
P.  H.  Mitchell     (By  title.) 

"The  Effect  of  Glucose  on  Autolysis:  A  Pos- 
sible Explanation  of  the  Protein-sparing  Action 
of  Carbohydrates"  (preliminary  note),  by  P.  A.. 
Shaffer. 

"The  Passage  of  Organic  Substances  from 
Plant  to  Medium,"  by  M.  X.  Sullivan.  (By 
title.) 

< '  Studies  on  Chicken  Fat  VI.  The  Factors  In- 
fluencing the  Acidity  of  the  Crude  Fat,"  by  M. 
E.  Pennington,  J.  S.  Hepburn  (by  invitation)  and 
E.  L.  Connolly  (by  invitation). 

By  Title: 

"The  Influence  of  Bestrictod  Bations  on 
Growth,"  by  E.  B.  Hart  and  E.  V.  McCollum. 
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"Prodnetion  of  Ammonia  by  HerbiTora  as  a 
Protection  Agaiimt  Acidosis,"  by  E.  B.  Hart  and 

E.  V.  Nelson  (by  invitation). 

''The  Influence  of  Bestrieted  Rations  on  Be- 
production,"  by  E.  B.  Hart,  E.  V.  McGollum  and 
H,  Steenbock. 

"Further  Studies  on  the  Quantitative  Chemical 
Ck>mposition  of  Urinary  Calculi,"  by  J.  Bosen- 
bloom. 

''On  the  Quantitative  Chemical  Composition  of 
Gall  Stones,"  by  J.  Bosenbloom. 

"Metabolism  Studies  in  a  Case  of  Family 
Periodic  Paralysis,"  by  J.  Bosenbloom  and  T. 
Diller  (by  invitation). 

"Calcium  Metabolism  in  Thyroparathyroidect- 
omy,"  by  F.  T.  Stewart  (by  invitation),  Olaf 
Bergeim  (by  invitation),  and  P.  B.  Hawk. 

"Variations  in  the  Hydrogen  Ion  Concentration 
of  the  Urine  of  Man  Accompanying  Fasting  and 
the  Low  and  High  Protein  Begeneration  Periods," 
by  P.  E.  Howe  and  P.  B.  Hawk. 

The  following  papers  submitted  in  the  Ameri- 
can Society  of  Biological  Chemists  were  trans- 
ferred with  the  authors'  consent  and  in  accord- 
ance with  the  principles  of  the  Federation,  to  the 
program  of  one  of  the  other  societies: 

Presented  before  the  American  Physiological 
Society: 

"The  Maximum  Surface  Tension  in  Striated 
Muscle,"  by  W.  N.  Berg.     (By  title.) 

"Sources  of  Surface  Tension  in  Striated 
Muscle,"  by  W.  N.  Berg. 

"Transfusion  of  Blood  in  Severe  Diabetes  Mel- 
litus,"  by  B.  T.  Woodyatt  and  B.  O.  Baulston  (by 
invitation). 

Presented    before    the    American    Society    for 

Pharmacology  and  Experimental  Therapeutics: 

"The  Production  of  Glycosuria  by  Zinc  Salts," 
by  W.  Salant  and  M.  Kahn. 

"Further  Observations  of  Caffeine  Glycosuria," 
by  W.  Salant  and  M.  Kahn. 

"Studies  Upon  the  Long-continued  Feeding  of 
Saponine,"  by  C.  L.  Alsberg  and  C.  S.  Smith. 

New  Members* — ^Dr.  Shiro  Tashiro,  University 
of  Chicago,  Chicago,  111.;  Dr.  E.  K.  Marshall,  Jr., 
Johns  Hopkins  Medical  School,  Baltimore,  Md.; 
Professor  B.  S.  Lillie,  Clark  University,  Worces- 
ter, Mass.;  Dr.  K.  G.  Falk,  Harriman  Besearch 
Laboratory,  Boosevelt  Hospital,  New  York;   Dr. 

F.  C.  Cook,  Bureau  of  Chemistry,  Department  of 
Agriculture,  Washington,  D.  C;  Dr.  W.  H.  Eddy, 
Columbia  University,  New  York;  Professor  B.  P. 
Buttan,  McGill  University,  Montreal,  Canada; 
Dr.  H.  B.  Lewis,  University  of  Pennsylvania, 
Philadelphia,  Pa.;  Dr.  C.  J.  West,  Bockefeller 
Institute,  New  York :  Dr.  E.  C.  Kendall,  St.  Luke 's 
Hospital,  New  York;  Dr.  G.  W.  Baiziss,  Poly- 
clinic Hospital,  1818  Lombard  Street,  Philadel- 
phia Pa.;  Professor  A.  D.  Hirschf elder.  Univer- 
sity of  Minnesota,  Minneapolis,  Minn. 

Officers   Elected,— The   following    officers    were 

elected  for  the  year  1914: 
President:  Graham  Lusk. 
Vice-president:  C.  L.  Alsberg. 


Secretary:  P.  A.  Shaffer. 

Treasurer:  D.  D.  Van  Slyke. 

Additional  Members  of  the  Council:  J.  J.  Abel, 

A.  B.  Macallum,  T.  B.  Osborne. 

Nominating  Committee. — S.  B.  Benedict,  H.  S. 
Bradley,  Otto  Folin,  W.  J.  Gies,  J.  H.  Kastle,  J. 

B.  Leathes,  P.  A.  Levene,  L.  B.  Mendel,  H.  G. 
Wells. 

The  society  voted  its  formal  approval  of  the  es- 
tablishment of  the  Federation  of  American  So- 
cieties for  Experimental  Biology,  comprising  the 
American  Physiological  Society,  American  Society 
of  Biological  Chemists  and  the  American  Society 
for  Pharmacology  and  Experimental  Therapeutics. 
The  society  also  voted  in  favor  of  admitting  to 
the  federation  the  newly  organized  American  So- 
ciety for  Experimental  Pathology. 

A  unanimous  vote  of  thanks  was  extended  by 
the  society  to  the  individual  members  of  the  "lo- 
cal committee,"  to  the  University  of  Pennsylvania 
and  to  the  Jefferson  Medical  College  for  the  hos- 
pitality which  the  society  enjoyed. 

The  following  members  were  present  at  one  or 
more  of  the  sessions  of  the  meetings:  J.  J.  Abel, 

C.  L.  Alsberg,  S.  Amberg,  L.  Baumann,  S.  P. 
Beebe,  W.  N.  Berg,  W.  B.  Bloor,  H.  C.  Bradley^ 
H.  H.  Bunzel,  B.  Burton-Opitz,  E.  D.  Clark,  F.  C. 
Cook,  H.  D.  Dakin,  Willey  Denis,  W.  H.  Eddy, 
Otto  Folin,  W.  J.  Gies,  I.  Greenwald,  Shinkishi 
Hatai,  B.  A.  Hatcher,  P.  B.  Hawk,  L.  J.  Hender- 
son, P.  E.  Howe,  W.  H.  Howell,  B.  Hunt,  A. 
Hunter,  N.  W.  Janney,  W.  Jones,  I.  S.  Kleiner, 
P.  A.  Kober,  J.  B.  Leathes,  J.  Loeb,  A.  S.  Loeven- 
hart,  Graham  Lusk,  A.  B.  Macallum,  J.  J.  Mac- 
leod,  W.  deB.  NacNider,  W.  McK.  Marriott,  E.  K. 
Marshall,  J.  Marshall,  E.  V.  MeCoUum,  F.  H.  Mc- 
Crudden,  H.  McGuigan,  L.  B.  Mend^,  P.  EL 
Mitchell,  J.  B.  Murlin,  V.  C.  Myers,  T.  B.  Os- 
borne, A.  W.  Peters,  G.  W.  Baiziss,  A.  N.  Bichards, 
A.  I.  Binger,  E.  W.  Bockwood,  L.  G.  Bowntree, 
Wm.  Salant,  F.  H.  Scott,  P.  A.  Shaffer,  T.  Soll- 
mann,  Shiro  Tashiro,  A.  E.  Taylor,  F.  P.  Under- 
hill,  D.  D.  Van  Slyke,  C.  Voegtlin,  G.  B.  Wallace, 
H.  G.  Wells,  B.  T.  Woodyatt 

Abstracts  of  the  papers  i^dll  be  published  in  the 
Journal  of  Biologiodl  Chemistry. 

P.  A.  Shaitee, 

Secretary 
Washinoton  Universitt 
Mkdioal  School, 
St.  Louis,  Missoubi 


THE  AMERICAN  ASSOCIATION  OF  ECO- 
NOMIC ENTOMOLOGISTS 

Thk  26th  annual  meeting  of  the  association 
held  in  the  Atlanta  Medical  College,  Atlanta,  Gsu,. 
December  dl,  1913,  to  January  2,  1914,  under  the 
presidency  of  Professor   P.   J.   Parrott,   Geneva^ 

N.  Y. 
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The  report  of  the  secretary  showed  that  the  as- 
Bodation  was  making;  a  healthy  growth  and  that 
the  JourtuU  of  Economic  Entomology  was  gradu- 
ally increasing  in  circulation  and  that  its  financial 
eondition  was  satiaf actory. 

Prior  to  the  meeting  arrangements  were  made 
for  the  inpoorporation  of  the  association.  This  was 
brooght  about  and  the  association  is  now  incor- 
poiated  as  a  membership  corporation  under  the 
laws  of  the  District  of  Columbia. 

I>ttring  the  meeting  the  association  considered 
the  possibility  of  securing  the  publication  of  a 
bibliography  of  economic  entomology  and  a  com- 
mittee was  appointed  to  take  charge  of  assembling 
the  references  required,  and  to  ini^estigate  the  pos- 
sibilities of  publishing  this  useful  work. 

Thirty-four  new  members  were  elected  to  the  as- 
sociation and  the  following  officers  were  elected 
for  the  ensuing  year: 

PreMent—Br.  H.  T.  Femald,  Amherst,  Mass. 

Firgt  Vice-premdent-^l^pteBaor  Glenn  W.  Her- 
riek,  Ithaca,  N.  Y. 

Second  Vice-president'-DT.  W.  E.  Britton,  New 
Haven,  Conn. 

Third  Vice-prcsident^ProfeaBor  Wilmon  Newell, 
OoQege  Station,  Texas. 

8eeretarff—A.  P.   Burgess,  Melrose  Highlands, 


It  was  voted  to  hold  the  next  meeting  in  eonjunc- 
tioB  with  that  of  the  American  Association  for  the 
Advancement  of  Science  at  Philadelphia  next  De- 


The  section  on  apiary  inspection  met  on  January 
1  at  10:30  a.m.^  and  was  presided  over  by  Pro- 
fessor Wifanon  Newell,  College  Station,  Texas.  In 
the  absence  of  the  secretary,  Mr.  N.  E.  Shaw,  Co- 
hnalms,  Ohio,  was  elected  to  act  as  secretary.  Sev- 
eral papers  were  presented  and  a  general  discussion 
Mlowed  concerning  the  apiary  inspection  work 
whsch  is  being  carried  on  by  the  different  states. 
At  the  close  of  the  session  the  above-mentioned 
officers  were  elected  for  the  ensuing  year. 

The  section  on  horticultural  inspection  was  pre- 
sided over  by  Professor  E.  L.  Worsham,  Atlanta, 
Ga.y  and  Professor  J.  G.  Sanders,  Madison,  Wis., 
as  secretary.  The  meeting  was  called  to  order  at 
1:30  TM,,  January  1,  and  an  adjourned  meeting 
was  held  at  7  p.m.  in  the  parlors  of  the  Ansley 
Hotel.  A  full  program  of  papers  was  presented  at 
this  meeting  and  many  subjects  of  interest  to  hor- 
tieoltuTal  inspectors  were  considered  and  discussed. 
One  of  the  most  important  matters  brought  before 
the    flection  was  the  consideration  of  a  uniform 


nursery  inspection  law  and  more  definite  standards 
for  inspection  of  nursery  stock,  which  passes  into 
interstate  commerca  The  meeting  adjourned  at 
8  p.M.^  and  the  following  officers  weie  elected  to 
serve  for  the  ensuing  year:  Dr.  W.  E.  Britton,  New 
Haven,  Conn.,  Chairman;  Professor  J.  G.  Sanders, 
Madison,  Wis.,  Secretary,  At  the  close  of  this 
meeting  all  visiting  entomologists  were  the  guests 
of  state  entomologist  Worsham  and  his  assistants 
at  a  smoker  which  was  held  at  the  University  Club. 
There  was  a  large  attendance  and  all  those  present 
united  in  extending  their  thanks  to  the  hosts  of 
the  occasion. 

The  program  of  scientific  papers  was  introduced 
by  the  address  of  President  Parrott  on  ''The 
Growth  and  Organisation  of  Applied  Entomology 
in  United  States."  This  was  followed  by  a  series 
of  pi^>ers  on  the  organization  of  various  kinds  of 
special  entomological  work  which  is  being  carried 
on  in  different  sections  of  the  country.  On  Thurs- 
day morning  a  number  of  papers  were  presented 
bearing  on  sprayinig  with  poisonous  and  contact 
insecticides ;  on  fumigation  and  life  history  studies 
on  a  number  ot  orchard  and  garden  pests.  At  the 
afternoon  session,  papers  were  read  on  experimental 
work  on  a  number  of  insects  which  are  destructive 
to  garden  and  field  crops  and  forests,  and  several 
papers  on  insect  parasitism  were  also  presented. 

At  the  dosing  session  on  Friday  morning,  Jan- 
uary 2,  a  paper  was  presented  by  Dr.  L.  O.  How- 
ard on  ' '  The  Education  of  the  Entomologist  in  the 
Service  of  the  United  States  Department  of  Agri- 
culture," and  this  was  followed  by  a  number  of 
interesting  papers  on  mosquitoes  and  house  flies, 
which  took  up  observations  on  their  habits  and  ex- 
periments bearing  on  their  control. 

All  the  papers  presented  at  the  meeting  will  be 
published  in  full  in  the  Journal  of  Economic  Ento- 
mology, 

A.  F.  Burgess, 
Secretary 


THE  AMEBICAN  PHILOSOPHICAL 
ASSOCIATION 

The  association  at  its  annual  meeting  at  New 
Haven,  Conn.,  in  December,  elected  the  following 
officers: 

President— PTofeeaoT  J.  H.  Tufts,  of  Chicago 
University. 

Vice-president — ^Profeseor  W.  H.  Sheldon,  of 
Dartmouth  College. 

Secretary-treasurer — ^Professor  E.  G.  Spaulding, 
of  Princeton  University. 
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New  Members  of  the  Executive  Committee-^ 
ProfeBBon  W.  T.  Bnahi  of  Columbia  Universitj; 
I.  W.  BU67,  of  Vassar  College,  and  C.  M.  Bake- 
well,  of  Yale  Vmvenitj. 

The  program  was  of  exceptional  interest  this 
year,  in  that  two  days'  sessions  were  devoted  to 
the  discussion  of  one  subject,  ''The  Problem  of 
Values  in  its  Various  Aspects."  Miscellaneous 
papers  were  read  on  this  subject  at  the  first  day's 
sessions,  and  the  entire  second  day  was  devoted  to 
discussion.  The  leaders  in  this  debate  were  Pro- 
fessor B.  B.  Perry,  of  Hiarvard  University,  and 
Professor  W.  H.  Sheldon,  of  Dartmouth  College. 
The  association,  on  the  whole,  found  this  proced- 
ure more  profitable  than  the  usual  short  discussions 
of  many  miscellaneous  papers.  A  joint  discussion 
was  also  held  with  the  American  Psychological 
Association  on  ''The  Standpoint  and  Method  of 
Psychology. ' '  Leaders  in  this  discussion  were  Pro- 
fessor John  Dewey,  Professor  F.  M.  Urban,  Pro- 
fessor J.  £.  Creighton  and  Professor  Hugo  Mun- 
sterberg.  The  two  associations  participated  in  a 
joint  dinner  on  December  30  at  the  Hotel  Taft, 
and  Professor  Howard  C.  Warren,  of  Princeton 
University,  president  of  the  Psychological  Associa- 
tion, read  on  this  occasion  an  extremely  interest- 
ing address  on  ' '  The  Physical  and  the  Mental. ' ' 

President  McGilvary,  of  Wisconsin,  addressed 
the  two  associations  on  December  29  on  "Time 
and  the  Experience  of  Time." 

E.  G.  Spaulding, 
Secretary 


THE    80UTHEEN    SOCIETY    FOE    PEILOS-- 
OPHT  AND  PSTCHOLOGT 

Thx  society  held  its  ninth  annual  meeting  at 
Atlanta,  Ga.,  Wednesday,  December  31,  1913,  and 
Thursday,  January  1,  1914,  in  affiliation  with  the 
American  Association  for  the  Advancement  of 
Science.  Fifteen  of  the  fifty-six  members  were 
present.  Three  sessions  were  held,  one  on  Wed- 
nesday forenoon  in  conjunction  with  Section  H 
of  the  American  Association  for  the  Advancement 
of  Science,  one  on  Thursday  forenoon,  and  one  on 
Thursday  afternoon  in  conjunction  with  Sections 
H  and  L.  The  meetings  were  held  in  the  chemical 
lecture  room  of  the  (Georgia  School  of  Technology. 
On  Wednesday  evening  the  members  of  the  so- 
ciety and  of  Sections  H  and  L  were  entertained 
at  a  smoker  at  the  University  Club  by  Dr.  H.  J. 
Pearce,  the  president  of  the  society.  The  presi- 
dent's    address,    entitled    "The    Limitations    of 


Ejiowledge,"   was   given   at   4:30   on   Thursday 
afternoon. 

The  following  items  were  passed  upon  at  the 
business  meeting  held  Thursday  forenoon: 

1.  The  place  of  holding  the  next  meeting  was 
left  to  the  council  for  decision.  Professor  Ogdea 
invited  the  society  to  come  to  Ejioxville,  but  as 
the  American  Association  for  the  Advancement  of 
Science  will  meet  at  Philadelphia  the  suggestion 
was  made  that  the  society  meet  one  day  at  Wash- 
ington and  then  join  some  of  the  sections  at 
Philadelphia. 

2.  The  following  officers  were  elected: 
Preeident—J.  B.  Watson,  Johns  Hopkins  Uni- 
versity. 

Vice-president — ^Josiah  Morse,  University  of 
South  Carolina. 

Secretary-treasurer — ^W.  C.  Buediger  (re- 
elected). The  George  Washington  University. 

Cawicit  far  three  year*— E.  P.  Buchner  (re- 
elected), Johns  Hopkins  University,  and  L.  B. 
Geissler,  University  of  Georgia;  for  two  years  J. 
C.  Barnes,  Maryville  College;  for  one  year  W.  H. 
Chase,  University  of  North  Carolina. 

3.  The  following  new  members  were  elected: 
Dr.  Edwina  Abbott,  Tulane  University;  Mrs.  A.  H. 
Arlitt,  Tulane  University;  Dr.  F.  M.  Barnes,  St 
Louis;  David  June  Carver,  Johns  Hopkins  Univer- 
sity; Edward  Conradi,  Florida  State  College  for 
Women;  Dr.  Harvey  W.  Cox,  University  of  Flor- 
ida; Professor  Ezra  B.  Crooks,  Bandolph-MaeoA 
Woman's  College;  Miss  Lucile  Dooley,  KnozviUe, 
Tenn.;  James  Wallace  Hopkins,  Tulane  Univer- 
sity; Miss  Marguerite  Eehr,  Knoxville,  Tenn.$ 
Professor  Mark  Edgar  Sentelle,  Davidson  College; 
Dr.  E.  K.  Strong,  Jr.,  Columbia  University. 

4.  The  accounts  of  the  treasurer,  which  ^ere 
audited  for  the  council  by  Professor  Ogden  and 
approved  by  the  society,  showed  a  balaiice  on 
hand,  December  31,  1913,  of  $82.44.  Of  this  $15 
was  aUowed  the  secretary  toward  defraying  his 
expenses  incident  to  the  Atlanta  meeting. 

5.  The  secretary  was  authorised  to  frame  an 
amendment  to  Section  1,  Article  in.,  of  the  con- 
stitution changing  the  term  of  oifice  for  the  sec- 
retary-treasurer from  one  year  to  three  years. 

The  following  papers  were  read  by  members  of 
the  society  either  before  sessions  of  the  eociely 
alone  or  before  Joint  sessions  with  Sectioui  H 
and  L. 

"New  Interpretations  of  Psychoanalytie  I>ata," 
by  Tom  A.  Williams. 

''Correlation  of  Physical  and  Mental 
ments,"  by  J.  C.  Barnes. 
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"Dretaaa  as  Betrostractive  Interpretations/'  bj 
W.  B.  Smith. 

'^The  Master  Motive  in  a  Theory  of  Knowl- 
edge/' by  John  G.  Harrison-. 

''Bational  Psjehotherapy/'  by  Bobert  S.  Car- 
roll 

''Concluding  from  Negatives,"  by  W.  B.  Smith. 

'<  Concerning  the  Psychological  Origin  of  Crea- 
tion Stories,"  by  W.  T.  Shepherd.    (By  title.) 

"A    Test    for    Adolescents/'    by    Eleanor    D. 
KeDer. 

''Avoeational  Education/'  by  W.  C.  Buediger. 

"The  Correlation  of  Abilities  in  High  School 
Oiris/'  by  B.  F.  Buchner. 

"Experiments  with  Free  Association  Method/' 
by  Bw  M.  Ogden.  W.  C.  Busdiqie, 

Secretary 


B0CIBTIB8  AND  ACADSMIB8 

THB  ANTHBOPOLOGICAL  SOCIXTT  OF  WASHINGTON 

A  8F1CIAL  meeting  of  the  Anthropological  So- 
eiety  of  Washington  was  held  at  4:30  p.m.,  De- 
eember  9,  1913,  in  Boom  43  of  the  new  museum 
hoilding,  the  president,  Mr.  Stetson  in  the  chair. 
About  fifty  persons  were  present. 

Dr.  Charles  B.  Davenport,  of  the  Carnegie  Insti- 
tution, director  of  the  laboratory  at  Cold  Spring 
Harbor,  Long  Island,  addressed  the  society  on 
"Man  from  the  Standpoint  of  Modem  Genetics." 
He  said  that  the  problem  of  the  origin  of  species 
has  now  become  largely  reduced  to  the  problem  of 
the  origin  and  survival  of  the  characters  of  the 
species.  Since  groups  differentiated  by  a  single  he- 
reditary character  are  called  biotypes,  the  question 
of  the  origin  of  species  is  now  that  of  the  origin  of 
biotypes.  Man  is  a  congeries  of  biotypes.  If  these 
do  not  exist  as  distinct  elementary  species  it  is 
because  of  the  tremendous  hybridization  that  is 
taking  place  between  biotypes.  These  biotypes 
are  most  nearly  realized  in  islands,  peninsulas  and 
out-of-the-way  places.  The  most  distinct  of  the 
hnnutn  races  exist  to-day  in  such  places  as  Aus- 
tralia and  Ceylon,  the  Japan  Islands  (Ainos), 
Gape  Horn  and  inside  of  the  Arctic  circle  within 
the  old  and  new  world.  But  in  small  islands  of 
the  coast,  where  people  have  been  long  settled  and 
little  disturbed,  they  tend  to  approach  a  pure  race 
or  biotype. 

Under  the  shelter  of  this  isolation,  incidentally, 
opportonity  has  been  afforded  for  an  adjusted 
Twob  to  Spring  up;  but  there  is  danger  of  deterio- 
ration through  too  close  interbreeding.  Hybridi- 
zation, as  stated,  is  constantly  preventing  the  com- 


plete development  of  these  biotypes.  This 
hybridization  has  gone  on  with  man  since  early 
times  so  that  few  biotypes  are  now  actually  real- 
ized. It  is  now  going  on  faster  than  ever  and  even 
the  rare  fairly  pure  biotypes  are  fast  disappearing 
from  the  globe.  The  work  of  the  anthropologist 
of  the  future  must  be  largely  with  these  hybrid- 
ized biotypes;  his  principal  study  will  be  the  in- 
heritance of  the  various  differential  traits. 

The  method  of  inheritance  of  some  of  these 
traits  has  already  been  studied.  Thus  we  know 
that  the  brown  iris  is  dominant  over  its  absence, 
as  seen  in  blue  eyes.  The  skin  color  of  the  negro 
is  complex,  being  due  to  two  double  (or  four) 
factors;  and  these  may  work  independently  of 
one  another,  so  that  we  have  one,  two,  three  or 
four  pigmwit  factors  in  the  skin,  producing  the 
typical,  quadroon,  mulatto,  Sambo  and  full  negro 
skin  coloration.  Dark  brown  hair  is  dominant 
over  blond  hair;  so  that  when  both  parents  have 
only  blond  hair  the  children  are  aU  blonds.  Two 
red-haired  parents  have  only  red-haired  offspring. 
But  two  glossy  black-haired  parents  may  carry  red 
hidden  and  so  have  red-haired  children,  as  we  so 
often  see  among  the  Irish.  Eonky  or  curly  hidr  is 
dominant  over  straight.  Two  straight-haired  pa- 
rents have,  typically,  only  straight-haired  children. 

Many  '' hereditary  diseases"  depend  on  a 
''diathesis,"  a  non-resistance  that  is  clearly  in- 
herited and  if  matings  of  like  or  of  relations  occur 
extensively,  we  have  the  elements  necessary  for 
the  production  of  a  biotype.  Among  such  diseases 
are  Huntington's  chorea,  presenile  cataract  and 
night  blindness.  Other  diseases  are  inherited  as 
sex-linked  characters — such  are  color  blindness 
and  the  ''bleeding"  tendency.  Very  striking  is 
the  tendency  to  produce  a  real  biotype  of  the 
imbecile  class,  because  imbeciles  tend  to  segregate 
themselves  and  to  intermarry.  This  is  the  reason 
why  we  get  such  histories  as  the  Nams  of  New 
York,  the  Hill  Folk  of  Massachusetts,  the  Pineys 
of  New  Jersey  and  the  Jukes  of  New  York.  Any 
condition  that  favors  consanguineous  matings,  or 
matings  of  likes,  favors  the  formation  of  a  va- 
riety of  the  human  race,  as  Dr.  Alexander  Graham 
Bell  (the  Francis  Galton  of  America)  long  ago 
pointed  out.  Thus  most  institutions  which  do  not 
provide  permanent  custodial  care  tend  to  promote 
such  marriages;  for  example,  among  the  deaf- 
mutes,  tubercular,  nervous,  paupers  and  even 
alcoholics  and  users  of  narcotics.  On  the  other 
hand,  in  consequence  of  social  stratification  fine 
near-biotypes,   like   the    Lowells    of    Boston,    the 
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Dwight-WoolaeTS  of  Connecticut^  the  Bajard-Jay- 
LivingBton  Complex  of  New  York,  and  the  first 
families  of  Virginia  have  arisen.  Actors  tend  to 
marry  each  other  and  so  rapidlj  produce  nearly 
pure  strains  of  histrionic  talent.  This  nation  owes 
more  than  it  recognizee  to  its  strains  of  inventors, 
surgeons,  commanders,  statesmen,  authors,  artists 
and  financiers  that  have  made  her  famous  and 
given  her  the  high  standing  she  has  attained  in 
the  family  of  nations. 

Thus  biotypes  in  man  prove  to  be  real  things 
and  their  study  is  quite  as  much  within  the  proper 
field  of  research  of  the  anthropologist  as  are  the 
commonly  recognized  races  of  men. 

The  paper  was  discussed  by  Dr.  Hrdliika. 

Danixl  Folkmab, 
Seeretary 

THX  ENTOICOLOOICAL    SOCIETY  OF  WASHINOTON 

At  the  22dd  regular  meeting  of  the  society,  held 
January  7,  Mr.  August  Busck  gave  his  retiring 
presidential  address  entitled,  "Notes  on  the 
Classification  of  the  Microlepidoptera. "  In  this 
address  Mr.  Busck  reviewed  the  characters  which 
have  been  used  in  classifying  the  Microlepidoptera, 
telling  how  the  venation  is  now  used  most  exten- 
sively and  emphasizing  this  as  the  most  important 
character  in  judging  the  phylogenetic  relationships 
of  superfamilies,  families  and  genera.  He  pre- 
sented  his  views  on  the  phylogeny  of  the  Micro- 
lepidoptera arranged  graphically  in  a  phylogenetic 
tree.  This  address,  as  well  as  some  of  the  discus- 
sion which  it  called  forth,  will  be  published  in  an 
early  number  of  the  Proceedings  of  the  Sntomo- 
logiodl  Society  of  WiuMngton. 

The  meeting  was  very  well  attended  by  members 
and  visitors.  The  most  distinguished  visitor  was 
the  Canadian  entomologist,  Dr.  C.  Gordon  Hewitt. 

THE    PHILOSOPHIGAL    SOOIETT,    UNIVXBSITY    OF    VIB- 
GINIA,  MATHEMATICAL  AND  SCIBKTIFIO 

SECTION 

The  fourth  meeting  of  the  year  1913-14  was 
held  January  20,  1914. 

Professor  T.  L.  Watson  and  Mr.  J.  H.  Cline  pre- 
sented a  paper  entitled  "Some  Examples  of  the 
Intercision  Type  of  Stream  Piracy  in  Western 
Virginia." 

Professor  W.  A.  Kepner.and  Mr.  W.  H.  Talia- 
ferro presented  a  paper  entitled  ''The  Organs  of 
Special  Sense  of  Prorhyncus." 

L.  G.  HoxTON, 
Secretary 


THE  SCIENCE  CLUB  OF  THE  ITNIVEKSITY  OF 

WISCONSIN 

Dr.  Pbedeeic  E.  Wright,  petrologist  of  the  Geo- 
physical Laboratory  of  the  Carnegie  Institution  of 
Washington,  gave  an  account  of  ' '  Some  Phases  of 
the  Work  of  the  (Geophysical  Laboratory"  before 
the  Science  Club  of  the  University  of  WiscoDsin 
at  its  127th  meeting  on  December  10,  1913. 

The  scope  of  the  Geophysical  Laboratory  of 
Washington  is  restricted  to  the  field  of  experi- 
mental geology,  and  particularly  to  the  quantita- 
tive investigation  of  the  chemical,  physical  and 
physico-chemical  phenomena  of  minerals.  Arti- 
ficial minerals  are  prepared  from  pure  substances 
under  known  conditions,  and  are  studied  and  com- 
pared with  natural  minerals.  A  great  deal  of 
preliminary  work  has  been  done  by  the  laboratory 
in  devising,  making  and  standardizing  apparatus. 

Dr.  Wright  described  and  illustrated  with  color 
photographs  projected  on  the  screen  the  labora- 
tory, its  equipment  and  methods  of  work;   ptf- 
formed  experiments  showing  phenomena  of  crys- 
tallization, eutectic  fusion,  recalescence  and  other 
inversion  phenomena;  and  showed  by  means  of  pro- 
jected color  photographs  the  polarization,  and  other, 
phenomena  employed  in  the  microscopic  analysis 
of  minerals.    Dr.  Wright  exhibited  a  model  of  a 
fusion-equilibrium  surface  in  trilinear  coordinates 
representing  the  properties  of  all  possible  mix- 
tures of  lime,  magnesia  and  silica,  the  result  of 
six  years'  research  in  the  laboratory.    He  also  gave 
an  account  of  the  work  of  Dr.  Day  and  Dr.  Shep- 
herd, in  collecting  and  examining  volcanic  gases, 
and  projected  on   the  screen   color  photog:raphs 
taken    during    the    descent    into    the    crater    of 
Kilauea,  showing  in  the  most  vivid  way  the  phe- 
nomena of  an  active  volcano  at  close  range.     The 
work  of  the  expeditions  to  Kilauea  has  shown  that 
water  is  present  in.  the  magma  of  volcanoes,  at 
least  of  Kilauea;   that  this  water  is  not  of  at- 
mo^heric  origin,  since  no  argon  accompanies  it; 
and  that  the  heat  of  recombination  of  the  dissoci- 
ated gases  is  sufficient  to  keep  the  lava  molten. 

In  response  to  a  question  by  Dr.  O.  K.  Lieitli, 
Dr.  Wright  gave  a  brief  account  of  the  present 
state  of  his  research  on  the  internal  forces  of  erja- 
tals  by  determining  the  changes  of  form  and  otiier 
properties  of  crystals  in  response  to  change  of 
temperature  and  pressure. 

Ebic  B.  Milubb, 

Secret€ury 
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THB  CABNEOIE  INSTITUTION  OF 
WASHINOTONi 

It  IS  a  source  of  satisfaction  to  record 
that  the  experience  of  the  past  year  supple- 
ments that  of  a  year  ago  in  showing  a  gen- 
eral improvement  in  the  relations  which 
the  institution  sustains  to  other  organiza- 
tions and  to  the  world  of  learning  at  large. 
The  obviously  rational  tendency  to  take  an 
objective  view  of  the  institution  and  its 
work  and  to  measure  them  by  the  more 
permanent  standards  available  is  now 
everywhere  distinctly  visible.  This  tend- 
ency is  manifested  in  many  wajrs:  by  an 
increasing  demand  for  exact  information 
concerning  the  plan,  scope  and  development 
of  the  institution  as  a  whole;  by  an  increas- 
ing critical  interest  in  the  investigations, 
the  equipments  and  the  programs  of  work 
of  our  departments  of  research;  and  by 
an  increasing  demand  for  precise  knowl- 
edge concerning  special  apparatus  and 
special  technique  developed  by  our  depart- 
mental staffs.  In  addition  to  these  numer- 
ous demands  for  correct  information  with 
respect  to  ways,  means,  methods  and  re- 
sults, there  are  now  presented  also,  not 
infrequently,  requests  for  investigations  in 
cooperative  enterprises  for  which  other 
organizations,  or  in  some  cases  individuals, 
are  willing  to  supply  the  necessary  funds. 
This  is  a  manifestation  which,  while  not 
unanticipated,  has  developed  somewhat 
earlier  than  expected  It  calls  for  consid- 
erate attention,  since  it  is  likely  to  grow 
with  time  in  proportion  as  the  institution 
demonstrates    capacity    for    trustworthy 

1  From  the  report  of  the  president  for  the  year 
ending  October  81,  1918. 
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management  of  funds  and  for  effective  con- 
duct of  research. 

On  the  death  of  Dr.  Fletcher,  November 
8,  1912,  editorial  supervision  of  the  Index 
Medicus  was  placed  in  charge  of  Dr.  Field- 
ing H.  Oarrison,  who  had  long  been  asso- 
ciated as  principal  assistant  with  Dr. 
Fletcher  in  the  publication  of  this  work. 
Continuity  of  plan  and  purpose  is  thus 
assured  in  the  perpetuation  of  this  current 
bibliography,  while  the  responsible  editor- 
ship falls  to  one  whose  qualifications  for 
the  task  have  met  the  exacting  standards 
of  his  eminent  predecessors. 

In  accordance  with  the  authorization 
voted  by  the  Board  of  Trustees  at  its  meet- 
ing of  December  13,  1912,  a  department 
of  human  embryology,  under  the  direction 
of  Professor  Franklin  P.  Mall,  with  a  small 
staff  of  associates  and  collaborators,  has 
been  planned  and  is  already  engaged  in 
active  research.  In  arranging  for  this  de- 
partment the  institution  is  peculiarly  for- 
tunate not  only  in  enlisting  the  director- 
ship of  Professor  Mall,  but  in  starting 
from  a  foundation  furnished  by  his  re- 
markable collection  of  human  embryos.  It 
will  be  seen  also  that  this  enterprise  is  of 
far  greater  import  than  might  at  first  ap- 
pear, for  it  has  fundamental  relations  to 
the  science  of  anthropology  as  well  as  to 
those  of  anatomy,  physiology  and  pathol- 
ogy, which  latter,  indeed,  from  some  points 
of  view,  may  not  improperly  be  regarded 
as  branches  of  the  former  widely  inclusive 
science.  The  efforts  of  the  institution  to 
enter  the  domain  of  anthropology,  to 
which  reference  is  again  made  in  a  later 
section  of  this  report,  are  thus  in  part 
realized  in  a  most  effective  way. 

Another  noteworthy  event  of  the  year 
is  the  construction  of  two  new  buildings, 
a  heating  and  lighting  plant,  and  an  addi- 
tional laboratory,  for  the  department  of 
experimental  evolution,  authorized  by  the 


board  of  trustees  at  their  last  meeting. 
Plans  in  illustration  of  these  buildings, 
which  are  now  nearing  completion,  will 
be  found  in  connection  with  the  annual 
report  of  the  department  in  the  current 
year  book.  Two  of  the  many  uses  whick 
this  laboratory  is  designed  to  serve  in  the 
immediate  future  are  those  of  housing 
and  further  experimentation  upon  the 
unique  collection  of  pedigreed  pigeons, 
studied  for  many  years  by  the  late  Pro- 
fessor C.  O.  Whitman,  whose  researches 
the  institution  has  undertaken  to  complete 
and  to  publish.  In  accordance  with  the 
agreement  entered  into  with  Professor 
Whitman's  heirs  this  unrivaled  collection 
of  biological  material  will  become  the 
property  of  the  institution,  and  arrange- 
ments have  been  made  for  its  transfer  to 
Cold  Spring  Harbor  from  Chicago  before 
the  end  of  the  calendar  year. 

Similarly,  two  items  from  the  current 
history  of  the  department  of  terrestrial 
magnetism  are  worthy  of  mention  here. 
One  of  these  is  the  approaching  comple- 
tion of  an  office  and  laboratory  building 
whose  construction  was  approved  by  the 
board  of  trustees  a  year  ago.    Floor  plans 
of  this  building  are  incorporated  in  the 
annual  report  of  the  director  of  the  de- 
partment in  the  current  year  book.     The 
building  is  situated  on  a  very  favorable, 
elevated  site  of  a  little  less  than  seven 
acres  in  the  District  of  Columbia,  near 
Chevy  Chase,  and  near  the  western  bound- 
ary of  Bock  Creek  Park.    It  will  be  fire- 
proof, will  furnish  safe  storage  for  the 
extensive  records  already  acquired  by  the 
department,  and  will  afford  opportunity 
for  experimental  researches  in  terrestrial 
magnetism  which  may  be  confidently  ex- 
pected to  give  deeper  insight  into  this  ob- 
scure  but  at  present  highly  utilitarian 
property  of  our  planet.    The  other  note- 
worthy event  referred  to  is  the  near  oom- 
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pletdon  of  a  circumnavigation  voyage  of 
about  three  and  a  half  years'  duration  and 
of  courses  a^^^gating  upwards  of  80,000 
miles,  by  the  non-magnetic  ship  Carnegie. 
Experience  with  this  ship  shows  that  a 
magnetic  survey  of  the  oceans  is  a  some- 
what less  formidable  undertaking  than  a 
magnetic  survey  of  the  continents,  for  the 
latter  are  stUl,  on  the  whole,  less  accessible 
than  the  former  since  the  advent  of  this 
non-magnetic  nautical  observatory.  Great 
credit  is  due  to  Mr.  W.  J.  Peters,  com- 
mander of  this  ship,  for  assiduous  atten- 
tion not  only  to  her  safety,  but  also  to  the 
effectiveness  of  her  mission  in  the  imme- 
diate interests  of  the  world's  navigation 
and  in  the  more  important,  though  less 
obvious,  interests  of  terrestrial  physics. 

Bef  erence  was  made  in  the  report  of  a  year 
ago  to  the  construction  of  a  fireproof  office 
building  at  Pasadena,  California,  for  the 
staff  of  the  solar  observatory.  This  build- 
ing has  been  occupied  during  the  past  year, 
and  its  characteristics  are  shown  by  illus- 
trations  in  photo-perspective  and  in  plan 
in  the  current  year  book.  In  addition  to 
supplying  adequate  quarters  for  the  de- 
partmental staff  and  safe  storage  for  the 
extensive  records  of  the  observatory,  it 
fumisheB  in  its  sub-basement  a  constant- 
temperature  room  in  which  will  be  installed 
a  dividing  engine  designed  especially  to 
rule  diffraction  gratings  for  use  with  the 
other  optical  apparatus  of  the  observatoiy. 
Such  an  engine  has  been  constructed  at 
the  shops  of  the  observatory  during  the 
past  year  by  Mr.  Jacomini,  mechanician 
of  the  departmental  staff,  in  collaboration 
with  Dr.  John  A.  Anderson,  of  Johns 
Hopkins  University,  who  has  supplied  tests 
of  precision  which  have  led  to  a  degree  of 
perfection  not  hitherto  attained  in  this 
ezeessively  difficult  and  delicate  kind  of 
construction.  It  is  gratifying  to  report 
also  in  this  connection  that  the  glass  disk 


for  the  100-inch  telescope,  which  a  year 
ago  had  developed  distortions  indicating 
defective  stability,  is  how  meeting  aU 
essential  requirements  and  giving  promise 
of  an  optical  surface  equal  to,  if  not  supe- 
rior to,  that  of  the  60-inch  mirror.  Ac- 
cordingly, work  of  construction  for  the 
foundation  and  for  the  mounting  of  this 
100-inch  telescope  is  now  proceeding  as 
rapidly  as  the  conditions  of  safety  and  of 
efficiency  in  such  a  novel  undertaking  will 
permit. 

OUTLINE  OF  RESEARCHES  OF  THE  YEAR 

As  is  abundantly  indicated  in  previous 
reports,  and  as  is  evident  to  any  deliberate 
reader  of  the  bewildering  miscellanies  pre- 
sented in  the  year  books,  the  diversity  and 
the  complexity  of  the  investigations  going 
forward  under  the  auspices  of  the  institu- 
tion preclude  anything  like  a  clear  and 
complete  summary  of  their  scope,  progress 
and  prospective  value  within  the  limits  of 
an  administrative  report.  The  general 
reader  must  take  it  for  granted  (provi- 
sionally at  least)  that  these  investigations 
are  in  the  main  worth  undertaking  and 
thus  await  the  verdict  of  time  through  the 
aid  of  a  growing  critical  public  opinion; 
for  in  proportion  as  such  investigations 
are  fundamental,  and  hence  worth  carry- 
ing on,  they  will  be  difficult  of  exposition 
and  more  difficult  of  comprehension.  Con- 
cerning this  matter  there  appears  to  be 
prevalent  a  popular  fallacy  to  the  effect 
that  writers  untrammeled  by  competent 
scholarship,  but  who  possess  verbal  facil- 
ity, are  better  qualified  to  expound  a  tech- 
nical subject  than  those  who  have  devel- 
oped it  or  contributed  thereto;  and  along 
with  this  fallacy  there  is  frequently 
coupled  another  to  the  effect  that  ours  is 
an  age  of  narrowing  specialization,  whose 
evil  effects  may  be  remedied  by  resort  to 
literary  views  of  phenomena  and  by  re- 
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strictingf  the  range  of  increasing  knowl- 
edge. "Wliile  patiently  tolerant  with  these 
extremes  of  opinion,  it  is  obyionsly  inad- 
missible to  adopt  either  of  them  here.  We 
may  neither  pretend  to  exposition  of 
knowledge  not  acquired  nor  deprecate  the 
excess  of  knowledge  possessed  by  experts 
in  this  or  that  field  of  science.  It  is  hoped, 
therefore,  that  the  brief  summaries  given 
in  the  president's  reports  may  not  be  mis- 
taken for  adequate  accounts  of  current 
progress  or  for  sufficient  recognition  of  the 
merits  of  the  researches  referred  to. 

DEPABTMENTB  OP  RBSBABGH 

In  accordance  with  the  views  just  set 
forth  it  seems  appropriate  at  this  time  to 
limit  still  more  narrowly  than  hitherto 
the  brief  summaries  of  departmental  woric 
and  to  invite  attention  still  more  directly 
to  the  departmental  reports  published  in 
the  year  book.  AU  of  the  departments  of 
research  of  the  institution  hitherto  reported 
upon  are  now  well-defined  organizations, 
each  of  them  independent  of  and  more  or 
less  isolated  from  the  others,  and  each  of 
them  devoted  to  a  field  which,  while  in 
some  cases  related  to,  does  not  encroach 
upon  the  fields  of  others.  Each  of  them 
possesses  thus  a  degree  of  autonomy  which 
calls  for  a  corresponding  degree  of  freedom 
in  the  rendition  of  annual  reports  and  ac- 
counts of  progress.  But  along  with  this 
autonomy,  indispensable  to  the  highest 
efficiency  in  such  organizations,  it  is  equally 
essential  that  there  should  coexist  a  fra- 
ternity of  interest  and  a  solidarity  of  pur- 
pose centering  in  the  institution  as  a  whole. 
First  steps  toward  development  of  these 
latter  desiderata  were  taken  in  December, 
1909,  on  the  occasion  of  the  annual  meet- 
ing of  the  board  of  trustees,  when  the  ad- 
ministration building  was  dedicated  and 
when  the  directors  of  departments  of  re- 
search were  invited  to  give  exhibits  of  the 
salient  features  of  their  work  up  to  that 


time.    On  the  same  occasion  two  related 
experiments    were    inaugurated,    namely, 
that  of  a  lecture  to  the  trostees  and  their 
guests  from  the  head  of  a  department  of 
research,  and  that  of  a  conference  between 
the  directors  of  departments  and  the  presi- 
dent.    The  results  of  these  experiments 
have  been  so  favorable  that  the  plan  of 
having  an  annual  lecture,  an  annual  con- 
ference,   and    exhibits    of    departmental 
work  at  intervals  of  three  to  five  years,  has 
come  to  be  adopted  by  common  consent 
In  addition  to  the  exhibit  held  in  Decem- 
ber, 1909,  another  was  held  in  December, 
1911,  on  the  occasion  of  the  tenth  anni- 
versary of  the  foundation  of  the  institution. 
By  reason  of  the  decision  of  the  board 
of  trustees  a  year  ago  to  take  part  in  the 
Panama-Pacific   Exposition,   to   begin   in 
San  Francisco  in  February,  1915,  it  is  pro- 
posed to  hold  the  next  departmental  exhibit 
in  the  administration  building  at  the  time 
of  the  meeting  of  the  board  of  trustees  im 
December,  1914.    It  will  thus  be  practica- 
ble to  bring  together  an  aggregate  from 
which   (by  aid  of  counsel  from   depart- 
mental representatives)  a  more  restricted 
exhibit  may  be  drawn  for  the  Panama- 
Pacific  Exposition.     On  account  of  this 
circumstance  and  on  account  of  the  fact 
that  the  departments  on  the  average,  as 
well  as  the  present  administration,   will 
have  completed  a  first  decade  in  the  insti- 
tution's  history  a  year  hence,   it  seems 
desirable  to  reserve  any  more  elaborate 
summaries  of  work  accomplished  and  now 
under  way,  whether  of  departments  or  of 
research  associates,  until  that  time.     Ac- 
cordingly this  section  of  the  presait  report 
is  limited  to  something  less  than  the  usual 
extent. 

DEPARTMENT    OF    BOTANICAL    RESEARCH 

Studies  of  the  Salton  Sea,*  carried  on 

s  Often  bj  earlier  writers  called  Cbhailla  Basis, 
more    frequentlj    called    Salton    Sink,    and    now 
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darings  the  past  seven  years  by  this  depart- 
hent  in  collaboration  with  a  number  of 
contributing  specialists,  have  been  brought 
together  during  the  year  in  a  volume  now 
in  press  under  the  title  ''The  Salton  Sea: 
A  Study  of  the  Geography,  the  Geology, 
the  Floristics  and  the  Ecology  of  a  Desert 
Basin,"  as  publication  No.  193.  A  great 
nnmber  of  interesting  questions  in  geog- 
raphy, geology,  botany,  chemistry,  micro- 
hijlogy,  plant  physiology,  climatology,  etc., 
are  discussed  in  this  volume.  Of  these,  an 
instmctive  abstract  is  given  by  the  director 
in  his  current  report 

Among  many  researches  carried  on  by 
the  director,  mention  may  be  made  of  his 
enltivation  of  second  and  third  generations 
of  mutants  arising  from  ovarial  treatments 
of  plants  and  resulting  in  further  note- 
worthy   morphological    and   physiological 
departures  from  the  original  parent  stocks. 
Of  membera  of  the  departmental  staff,  Dr. 
Cannon  has  extended  his  fruitful  studies 
of  root  systems  of  desert  plants  to  include 
the  eorresponding  characteristics  of  trees 
in  the  coastal  climate  of  California  and  to 
the  problem  of  treelessness  in  prairie  re- 
gions.   Dr.  Forrest  Shreve  has  given  spe- 
cial attention  to  the  factors  involved  in  the 
transpiration  of  rain-forest  plants  and  to 
the  effects  of  mountain  slopes  and  climatic 
conditions  varying  with  altitudes  and  with 
exposures.    Dr.  Spoehr  has  continued  his 
investigations  of  the  action  of  light  and 
heat   in    producing   chemical   changes   in 
plant  organisms,  giving  promise  thus  of 
important  advances  in  the  newer  field  of 
phytochemistry  and  photolysis 

Several  collaborators  have  <9ontiibuted 
to  the  varied  work  of  the  department  dur- 
ing the  year.     Sections  of  the  director's 

eaUed  Blake  Sea,  in  honor  of  Professor  Blake,  who, 
18  geologist  of  the  Williamson  survey  of  1853,  first 
aetunt^ly  imterpreted  this  remarkable  depression 
-level. 


report  are  thus  devoted  to  accounts  of  the 
further  experiments  of  Professor  W.  L. 
Tower  on  the  evolution  of  ehrysonielid 
beetles,  for  which  facilities  are  provided 
at  the  Desert  Laboratory;  to  the  physical 
studies  of  Professor  B.  E.  Livingston^ 
formerly  a  member  of  the  departmental 
staff,  on  the  water  relations  of  plants;  to 
the  determinations  of  autonomic  move- 
ments in  opuntias  by  Mrs.  Shreve,  whose 
volume  on  '*The  Daily  March  of  Trans- 
piration in  a  Desert  Perennial"  is  in  press 
as  publication  No.  194 ;  to  the  investigation 
of  Professor  H.  M.  Richards  on  the  acidity, 
the  gaseous  interchange  and  the  respira- 
tion of  cacti;  to  the  surprising  properties 
of  the  opuntias  in  fruit  development, 
brought  to  light  by  Professor  D.  8.  John- 
son ;  and  to  the  favorably  progressing  enter- 
prise undertaken  by  the  department,  in 
collaboration  with  Dr.  N.  L.  Britton  and 
Dr.  J.  N.  Rose,  for  a  systematic  determina- 
tion of  the  distribution  and  relationships 
of  the  cactus  family  of  plants. 

DSPABTMENT   OF   BXPEaUMENTAL   EVOLDTIOK 

The  work  of  the  year  in  this  department 
records,  among  many  other  advances,  addi- 
tional contributions  to  the  laws  of  human 
inheritance;  the  results  of  further  and 
more  conclusive  studies  of  the  transmission 
of  traits  in  plants  of  the  genera  Buna  and 
(Enothera;  and  some  preliminary  indiea- 
tions  of  specially  instructive  investigations 
in  the  field  of  biochemistry.  The  director 
has  divided  his  time  between  researches 
based  on  breeding  experiments  carried  on 
at  his  station  and  studies  of  data  bearing 
on  human  heredity  collected  under  the 
auspices  of  the  Eugenics  Record  Office,  of 
which  he  is  also  the  directing  head.  Ln 
addition  to  the  researches  carried  on  by 
Doctors  Banta,  Qortner,  Harris  and  Shull 
of  the  resident  staff,  Dr.  A.  F.  Blakeslee, 
Dr.  6.  C.  Bassett  and  Professor  John  H. 
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Gkrould  have  pursued  investigatioDs  in 
eollaboration  with  this  staff.  One  of  the 
most  important  of  these  cooperative  enter- 
prises is  the  joint  investigation  of  Dr. 
Blakeslee  and  Dr.  Gortner  on  the  low 
organisms  called  mucors,  from  which  it  ap- 
pears that  sex-differentiation  in  these  or- 
ganisms has  a  determinate  physical  basis. 
This  conclusion  appears  to  bear  a  close 
relation  to  similar  fundamental  conclu- 
sions reached  independently  in  other  lines 
of  woi^  by  our  research  associates,  Dr. 
Beichert  and  Dr.  Osborne. 

The  exigencies  of  his  experimental  work 
going  forward  at  the  departmental  station 
have  prevented  Dr.  Shull  from  completing 
the  manuscript  of  his  account  of  the  work 
of  Luther  Burbank.  It  has  been  arranged, 
therefore,  that  he  shall  spend  some  months 
abroad,  beginning  with  October,  1913,  in 
order  that  uninterrupted  attention  to  this 
manuscript  may  enable  him  to  finish  it 
without  undue  delay.  The  importance  of 
the  biochemical  laboratory,  in  charge  of 
Dr.  Gortner  in  connection  with  the  depart- 
ment, has  been  well  attested  during  the 
year  by  the  aid  he  has  rendered  in  the 
complex  studies  evidently  essential  to 
further  advances  in  the  problems  of  plant 
and  animal  evolution.  The  more  adequate 
provision  for  this  laboratory  adjunct  fur- 
nished by  the  new  departmental  buildings, 
already  referred  to,  will  make  it  practica- 
ble to  utilize  still  more  advantageously  the 
highly  developed  qualitative  and  quantita- 
tive methods  and  data  of  the  older  science 
of  chemistry. 


the  department.  It  is  estimated  by  him 
that  six  of  the  divisions  will  be  able  to 
present  final  reports  within  the  next  fiscal 
year.  These  are  the  divisions  of  population 
and  immigration,  in  charge  of  Professor 
Willcox;  mining,  in  charge  of  Mr.  Parker; 
transi>ortation,  in  charge  of  Professor 
Meyer;  domestic  and  foreign  commerce,  in 
charge  of  Professor  Johnson ;  labor  move- 
ment, in  charge  of  Professor  Commons,  and 
social  legislation,  in  charge  of  the  chair- 
man. Delays  due  to  the  requirements  of 
their  primary  occupations,  to  ill  health  or 
misfortune  in  the  case  of  some  collabor- 
ators, and  to  demands  of  public  service  in 
other  cases,  have  prevented  the  remaining 
divisions  from  bringing  their  work  to  a 
similarly  forward  state. 

The  chairman  again  calls  attention  in 
his  report  to  the  desirability  of  reorganiz- 
ing this  department  and  placing  it  on  a 
basis  similar  to  that  of  all  other  depart- 
ments of  research  of  the  institution.  As  to 
the  appropriateness  of  this  recommenda- 
tion, there  now  appears  to  be  no  dissent, 
either  within  or  outside  the  department 
It  is  hoped,  therefore,  that  such  a  reor- 
ganization may  be  consummated  as  soon  as 
the  work  now  in  hand  may  be  completed  in 
accord  with  the  original  plan,  if  it  should 
not  appear  advantageous  to  make  the  ob- 
viously desirable  change  at  an  earlier  date. 
There  is  no  doubt  that  the  field  of  oppor- 
tunity for  effective  pioneer  work  by  such 
a  department  is  in  great  need  of  present- 
day  cultivation  and  that  it  extends  indefi- 
nitely into  the  future. 


DEPARTMENT  OF  ECONOMICS  AND  SOdOLOGY 

Substantial  progress  toward  completion 
of  the  several  contributions  from  the  twelve 
divisions  of  this  department  to  their  pro- 
jected basis  for  a  social  and  economic  his- 
tory of  the  United  States  is  reported  by 
Professor  Henry  W.  Famam,  chairman  of 


THE    GEOPHTSICAIi    LABORATORY 

The  preliminary  stages  in  the  deTelop- 
ment  of  this  hitherto  unique  establishment 
may  now  be  said  to  have  passed,  since  labo- 
ratories similarly  equipped  and  for  like 
purposes  are  now  being  set  up  under  other 
auspices.    That  the  merits  of  the  methods, 
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the  apparatus  and  the  earlier  published 
researches  of  the  geophysical  laboratory 
should  have  been  thus  early  recognized  is 
at  once  a  source  of  gratification  to  the  insti- 
tution and  an  additional  stimulus  to  funda- 
mental work  in  the  difficult  but  ever  f ruit- 
fal  domain  of  geophysics.    In  his  annual 
report  the  director  gives  instructive  ac- 
connts  of  the  effects  of  pressure  in  the 
fonnation  of  minerals,  of  progress  in  the 
perfection    of    adequate    appliances    for 
eaiorimetric  measures  of  minerals,  of  the 
factor  of  temperature  in  optical  studies  of 
cryBtals,  of  the  results  thus  far  obtained  in 
Yolcano  studies,  and  of  the  important  eco- 
nomic investigations   (now  under  way  at 
the  laboratory)  of  the  secondary  enrichment 
ot  copper  sulphide  ores.    It  had  been  hoped 
that   the    signal    success    attending    the 
studies  of  Kilauea  a  year  ago  might  be  fol- 
lowed up  during  the  past  year,  but  in  this 
the  staff  has  met  disapx)ointment,  for  the 
volcano  has  been  inactive  and  gives  no 
warning  of  renewed  opportunities. 

The  activities  and  productivities  of  the 
laboratory  staff  are  indicated  impressively 
t^  the  52  papers  issued  during  the  year,  or 
now  in  press,  reviewed  in  the  report  of  the 
director.  These  have  been,  or  will  be,  pub- 
lished in  current  journals.  Several  of 
tfaem  appear  as  duplicates  by  reason  of 
translations  into  the  French  or  the  Ger- 
man languages;  of  these,  it  is  interesting 
to  note  that  a  translation  into  French  by 
Professor  P.  Chappuis  has  been  made  (for 
the  Journal  de  Physique)  of  the  work  of 
Day  and  Sosman  on  ''High  Temperature 
Gas  Thermometry,'*  publication  No.  157 
of  the  Institution. 

DEPARTMENT  OF   HISTOBICAL  BESEABCH 

The  purposes  to  which  this  department 
is  devoted  and  the  programs  it  proposes  to 
follow  have  been  outlined  in  the  director's 
annual  reports  of  the  past  seven  years.    He 


took  occasion  also,  in  December  a  year  ago, 
when  he  gave  the  annual  trustees'  lecture, 
entitled  "The  Future  Uses  of  History,"  to 
present  a  fuller  statement  of  these  pur- 
poses and  programs,  as  well  as  to  indicate 
the  role  which  history  may  fittingly  play 
in  the  evolution  of  the  social  organizations 
which  must  occupy  the  attention  of  our 
successors.  This  instructive  lecture  was 
rendered  available  to  a  wider  circle  of  in- 
terested students  of  history  by  publication 
in  The  History  Teachers'  Magazine  for 
February,  1913. 

Briefly  stated,  the  main  purposes  of  the 
department  are  two:  first,  to  furnish  aids, 
guides  and  reports  which  may  give  appro- 
priate direction  to  the  writers  of  mono- 
graphs and  general  histories;  and,  sec- 
ondly, to  furnish  full  textual  publication 
of  important  historical  documents.  Under 
the  first  of  these  heads  the  director  reports; 
very  favorable  progress  toward  completion 
of  a  series  of  three  guides  to  the  materials 
for  American  history  in  London  archives 
and  in  the  libraries  of  Oxford  and  Canb- 
bridge  universities.  The  first  volume  of 
this  series  was  issued  as  No.  90  of  the  insti- 
tution's  publications  in  1908,  and  the  other 
two  volumes,  now  nearly  through  the  press, 
are  designated  90a  and  90b,  respectively. 
As  to  this  series  the  director  remarks  in 
effect  in  his  report  that  no  similar  inven- 
tory of  like  extent,  concerning  archive 
materials  which  London  possesses  for  the 
history  of  any  other  nation,  has  ever  been 
issued.  Two  additional  volumes  in  this 
first  division  of  activities  have  appeared 
during  the  year,  namely,  publication  No. 
163,  * '  Guide  to  Materials  for  United  States 
History  in  Mexican  Archives,"  by  Herbert 
E.  Bolton;  and  publication  No.  172,. 
**  Guide  to  Materials  for  United  States  His- 
tory in  Canadian  Archives,"  by  David 
W.  Parker.  Under  this  head  also  progress 
is  reported  in  the  work  of  Mr.  Leland  on 
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materialfi  for  American  histoiy  in  Paris 
archives,  in  the  work  of  Professor  Hill  in 
Spanish  archives,  and  in  the  corresponding 
work  of  Professor  Faust  in  Switzerland 
and  in  Austria.  Under  the  head  of  textual 
documents  the  director  refers  in  some  de- 
tail to  progress  in  the  preparation  of  the 
projected  collections  of  ''Letters  of  Dele- 
gates to  the  Continental  Congress,"  of 
**  European  Treaties  Bearing  on  United 
States  History,*'  of  "Proceedings  and  De- 
bates of  Parliament  Respecting  North 
America,  1585  to  1783,"  and  to  a  prelimin- 
ary report  on  papers  of  the  Royal  African 
Company  in  the  Public  Records  Office  of 
liondon. 

Attention  is  especially  invited  to  the 
director's  interesting  review  of  the  work 
of  the  department  during  the  first  decade 
of  its  existence,  completed  with  this  fiscal 
year.  Some  idea  of  the  extent  of  this  work 
may  be  gained  from  the  list  of  depart- 
mental publications  cited,  the  number  of 
these  being  17,  with  an  aggregate  of  over 
5,000  pages;  while  the  bulky  correspon- 
dence of  the  institution  as  a  whole  is  in 
some  degree  indicated  by  the  fact  that  this 
department  records  an  aggregate  of  up- 
wards of  20,000  letters  in  its  decennial 
inventory. 

DEPABTMBNT  OF  MARINB  BIOLOGT 

When  the  laboratory  of  this  department 
was  established  on  Loggerhead  Key,  Dry 
Tortugas,  Florida,  now  nearly  ten  years 
ago,  Fort  Jefferson,  on  an  adjacent  island, 
was  an  important  base  station  of  the  United 
States  navy  and  transportation  to  and 
from  points  on  the  Gulf  coast  was  a  matter 
of  daily  occurrence.  In  the  meantime, 
however,  this  station  has  steadily  dimin- 
ished in  importance  and  is  now  virtually 
abandoned  as  a  naval  base.  This  change 
of  conditions  shifts  the  burden  of  trans- 
portation between  the  laboratory  and  the 


nearest  port.  Key  West,  about  thir^  miles 
distant,  wholly  upon  the  departm^it;  and 
the  resulting  increased  cost  and  inconveni- 
ence have  led  the  director  to  reoommend 
a  gradual  transfer  of  his  laboratory  and 
activities  to  a  more  favorable  site.  Pre- 
liminary investigations  indicate  that  such 
a  site  may  be  had  in  Jamaica,  where  health 
conditions  and  transportation  facilities 
have  been  much  improved  in  recent  years, 
where  the  cost  of  labor  and  subsistence  is 
low,  and  where  such  an  international  scope 
as  best  benefits  marine  biology  could  be 
readily  developed.  It  noiay  be  anticipated 
that  definite  plans  for  an  advantageous 
change  of  site  will  be  matured  during  the 
coming  year  and  ready  for  submission  to 
the  board  of  trustees  in  December,  1914. 

The  department  has  suffered  serious  loss 
during  the  year  in  the  untimely  death  of 
a    remarkably    able    research    associate, 
George  Harold  Drew.    It  has  met  with  a 
reverse  also  in  the  temporary  illness  of  an- 
other research  associate,  Dr.  T.  Wayland 
Vaughan.    Drew  and  Vaughan  had  under 
way  important  investigations,  originating 
at  Tortugas,  for  the  furtherance  of  which 
the  departmental  expedition  of  this  year 
to  Torres  Straits  was  largely  planned  and 
authorized.    Drew  had  made  the  discovery 
at  Tortugas  that  the  so-called  coral  mud 
in  that  vicinity  is  not  due  to  eorala,  but 
has  been  precipitated  through  the  chemical 
agency  of  a  bacillus  abundant  in  the  sur- 
face   waters    of    the    tropical    Atlantic. 
Vaughan,  on  the  other  hand,  had  made 
quantitative  studies  of  the  growths  of  coral 
organisms  at  Tortugas  and  of  the  closely 
correlated  deposits  or  reefa.    Jointly  their 
investigations  promised  a  solution  of  the 
long-vexed  problem  of  the  origin  of  such 
reefs  and  it  was  hoped  that  the  expedition 
to  Torres  Straits  and  Great  Barrier  Beef 
would  enable  them  to  secure  the  additional 
data  ttsential  to  final  proof.    In  spite  of 
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these  adversitieB,  however,  the  director  and 
four  associates  sailed  from  San  Francisoo 
for  Sidney,  Australia,  on  Jnly  23,  1913, 
and  arrived  at  Torres  Straits  early  in 
September.  When  last  heard  from,  in 
September,  the  party  was  reported  all  well 
on  Murray  Island. 

The  laboratory  season  at  Tortugas  ex- 
tended from  April  to  June,  inclusive,  and 
twelve  collaborators  availed  themselves  of 
the  facilities  afforded  for  their  researches. 
Summaries  of  these  are  given  by  the  di- 
rector in  his  current  report,  while  more 
elaborate  accounts  are  furnished  by  the 
investigators  themselves  in  appendices  to 
that  report.  Two  additional  volumes  of 
contributions  from  the  Tortugas  labora- 
tory are  in  press  as  publications  Nos.  182 
and  183. 

DEPABTMENT    OF    MEBmiAN    ASTBOMETBY 

On  the  death,  October  5,  1912,  of  Pro- 
fessor Lewis  Boss,  director  of  this  depart- 
ment since  its  establishment  in  1906,  his 
sovif  Mr.  Benjamin  Boss,  long  associated 
with  his  father  in  meridian  astrometry, 
was  made  acting  director.  Adherence  to 
the  original  program,  so  indispensable  to 
the  formidable  enterprise  this  department 
has  under  way,  is  thus  assured.  The  ex- 
tensive computations  essential  in  the  deri- 
vation of  the  great  number  of  stellar  posi- 
tions observed  at  the  temporary  observa- 
tory at  San  Luis,  Argentina,  are  going 
forward  at  a  favorable  rate,  so  that  the 
inclusive  catalogue  of  precise  positions  for 
Stan  in  both  hemispheres  may  be  expected 
in  due  time.  Some  instructive  results  of 
these  computations,  showing  the  stability 
of  the  San  Luis  meridian  marie  (mire), 
the  diurnal  variation  of  the  clock  correc- 
turns,  and  the  changes  of  personal  equa- 
tion for  day  and  night  observations  are 
f^TOi  in  the  report  of  the  acting  director. 

As  in  most  lines  of  fruitful  research,  the 


work  of  this  department  is  noteworthy  for 
its  by-products,  or  for  contributions  it  is 
making  to  allied  lines  of  inquiry.  Obvi- 
ously, a  first  requisite  to  a  knowledge  of 
stellar  motions  lies  in  precise  determina- 
tions of  stellar  positions  at  different  epochs. 
The  so-called  proper  motions  of  stars  are 
thus  brought  to  light,  and  from  these  it  is 
possible  to  determine  also  the  motion  of 
our  solar  system.  But  now  comes  the  sur- 
prising discovery  that  these  proper  mo-' 
tions,  hitherto  supposed  to  be  of  a  random 
character,  are  of  a  systematic  nature  de- 
pendent in  large  degree,  apparently,  on 
the  stage  in  evolution  any  individual  star 
has  reached  and  on  the  group  to  which  it 
belongs.  A  new  and  peculiarly  fascinating 
field  is  thus  opened  to  astronomers  of  all 
kinds,  and  the  by-products  referred  to 
seem  destined  to  prove  not  less  important 
than  its  primary  object  in  positional  astron- 
omy. The  world  of  astronomy,  however,  is 
anxiously  awaiting  the  attainment  of  this 
object,  as  is  well  shown  by  the  fact  that  the 
preliminary  catalogue  issued  by  the  depart- 
ment three  years  ago  is  already  out  of  print. 

THE  NUTBinON  JjABORA'TOBY 

One  of  the  reasons  which  helped  seven 
years  ago  to  determine  the  location  of  this 
laboratory  was  found  in  the  expectation 
that  several  hospitals  would  be  erected  in 
the  near  vicinity.  This  expectation  has 
now  been  realized  by  the  completion  dur- 
ing the  past  year  of  the  Peter  Bent  Brig- 
ham  Hospital,  the  CoUis  P.  Huntington 
Memorial  Hospital,  and  of  two  hospitals 
for  infants  and  children  respectively.  The 
environment  and  the  opportunities  for 
securing  pathological  subjects  as  well  as 
dinical  cooperation  and  counsel  are  there- 
fore highly  favorable  for  the  researches 
undertaken  by  this  establishment.  That  it 
has  entered  a  fruitful  field  of  activity  is 
well  attested  by  the  wide  interest  shown  in 
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its  publications  already  issued,  by  the  de- 
sires of  experts  at  home  and  abroad  to 
learn  of  the  ways  and  means  employed, 
and  by  the  duplication  in  laboratories  of 
other  countries,  as  well  as  in  those  of 
America,  of  apparatus  developed. 

But  science  is  cosmopolitan,  and  although 
many  novel  enterprises  may  be  said  to  have 
originated  with  the  institution,  it  may  not 
lay  claim  to  any  monopoly  in  research;  it 
can  only  contribute  here  and  there  in  a  lim- 
ited degree  to  the  ever-expanding  aggregate 
of  yerifiable  knowledge.  In  recognition  of 
these  limitations  the  director  has  appropri- 
ately adopted  the  plan  of  inspecting,  at  fre- 
quent intervals,  the  laboratories,  the  spe- 
cial apparatus  and  the  technique  developed 
elsewhere  for  the  same  and  allied  work. 
Thus  he  has  made  during  the  past  year  a 
third  triennial  tour  of  European  labora- 
tories, hospitals,  etc.,  devoted  to  such  work. 
This  has  afforded  opportunity  for  numer- 
ous advantageous  conferences  with  col- 
leagues and  for  the  selection  of  new  appa- 
ratus of  proved  utility;  while  the  director 
has  been  able  during  the  same  time  to  give 
counsel  in  respect  to  the  adoption  in  other 
laboratories  of  apparatus  and  methods  sim- 
ilar to  those  of  the  nutrition  laboratory. 
The  latter,  therefore,  like  the  geophysical 
laboratory,  is  no  longer  distinguished  by 
its  singularity,  but  must  now  enter  upon  a 
career  of  friendly  rivalry  with  many  cog- 
nate establishments. 

For  details  of  the  investigations  of  the 
year,  reference  must  be  made  to  the  direc- 
tor's report.  They  are  summarized  by  him 
under  thirteen  principal  heads,  which 
range  from  studies  of  metabolism  in  infants, 
through  those  of  normal  metabolism  in 
adults,  up  to  studies  of  chronic  starvation 
and  diabetes  mellitus.  Many  publications 
issued  or  in  press  during  the  year  are  also 
reviewed  by  the  director  in  his  report.  Con- 
siderable new  apparatus  has  been  acquired 


and  earlier  forms  of  equipment  have  under- 
gone modifications  suggested  by  experi- 
ence. Interesting  mention  is  made  of  vis- 
iting and  cooperating  investigators,  of  the 
special  researches  of  the  laboratory  staff, 
and  of  the  conferences  had  by  the  director 
during  his  trip  abroad.  The  staff  has  been 
enlarged  during  the  year  by  the  addition 
of  Professor  Raymond  Dodge,  who  will 
undertake  work  in  the  pe^ychology  of  nu- 
trition, and  by  Mr.  E.  H.  Lange,  who  will 
serve  as  physicist  for  the  staff. 

DEPARTMENT   OF  TEBEESTBIAL  MAGNBTIBX 

As  already  indicated  in  an  earlier  section 
of  this  report,  one  of  the  noteworthy  ev^its 
of  the  year  for  this  department  will  be  the 
completion  of  the  second  cruise  of  the  non- 
magnetic ship  Carnegie,  She  is  now  on  the 
last  stretch  of  this  cruise  and  may  be  ex- 
pected to  arrive  at  a  home  port  before  the 
end  of  the  calendar  year,  having  been  con- 
tinually in  service  since  June  20,  1910. 
The  aggregate  distance  traversed  in  her 
two  cruises  will  be  in  round  numbers  80,- 
000  miles.  The  corresponding  distance 
covered  by  the  chartered  ship  OalUee,  in 
the  Pacific  Ocean  during  1905-08,  is  60,000 
miles.  Thus  the  total  distance  traversed 
up  to  date  in  the  magnetic  survey  of  the 
oceans  is  140,000  miles,  or  about  six  times 
the  circumference  of  the  earth.  Accurate 
magnetic  data  have  been  obtained  thereby 
in  all  of  the  oceans  between  the  parallels  of 
50""  north  and  50"  south  latitude,  or  near 
the  courses  usually  followed  by  vessels.  By 
reason  of  the  expedition  attained  in  deriv- 
ing from  these  surveys  the  results  of  chief 
interest  to  mariners,  it  has  been  practicable 
for  chart-publishing  establishments  to  make 
prompt  revision  of  defective  sailing  charts 
or  to  issue  corrections  thereto;  and  a  dis- 
tinct improvement  in  these  aids  to  navigSr 
tion  is  already  noticeable  in  the  charts  is- 
sued by  the  leading  maritime  nations.    The 
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more  complete  results  of  these  ocean  sor- 
Tey8  are  also  in  a  forward  state  of  prepa- 
ration and  it  is  expected  that  a  fall  ac- 
count of  the  work  accomplished  by  the 
QiHHee  and  the  Carnegie  will  be  ready  for 
publication  a  year  hence.  In  the  near  fu- 
ture it  is  considered  that  the  Carnegie 
should  make  surveys  in  areas  not  yet  cot- 
ered  and  along  some  stretches  already  tra- 
versed where  cloudy  or  stormy  conditions 
liave  prevented  the  securing  of  adequate 
observations.  She  will  at  the  same  time 
cross  her  previous  tracks  as  often  as  prac- 
ticable in  order  to  determine  for  such  inter- 
sections the  information  now  most  needed 
by  chart-makers,  namely,  the  annual 
changes  in  the  magnetic  elements. 

Magnetic  surveys  of  land  areas  are  also 
proceeding  at  a  favorable  rate.    An  expedi- 
tion under  Mr.  D.  W.  Berky,  assisted  by  Mr. 
H.  E.  Sawyer,  has  traversed  the  Sahara 
Desert,  starting  from  Algiers  near  the  end 
of  October,  1912,  and  arriving  at  Timbuk- 
too  May  12,  1913;  and  these  observers  are 
now  extending  their  work  into  the  territory 
of  west  and  central  Africa  bordering  on  the 
Atlantic.    Dr.  H.  M.  W.  Edmonds  has  led 
an  expedition  into  Canada,  west  of  Hudson 
Bay,  near  the  location  of  one  of  the  sup- 
posed poles  of  the  earth's  magnetic  field. 
Mr.  A.  D.  Power  has  made  noteworthy 
progress  in  a  survey  of  northeastern  South 
America,  including  a  trip  along  the  Ori- 
noco River  and  the  Rio  Negro  from  the 
mouth  of  the  Orinoco  to  Manaos  on  the 
Amazon.    Mr.  H.  F.  Johnston  is  engaged 
in  a  series  of  determinations  along  a  line 
nmning     northward     from     Montevideo 
towards  Manaos.    Similarly,  the  magnetic 
survey  of  Australia  and  the  adjacent  is- 
lands is  making  efficient  progress  under 
the  immediate  charge  of  Mr.  E.  Kidson. 
Under  his  guidance  Mr.  E.  K.  Webb  was 
trained  for  and  supplied  with  instruments 
for   the  valuable  magnetic  work   accom- 


plished by  the  Mawson  Antarctic  expedi- 
tion. 

In  the  near  future  it  is  anticipated  that 
the  department  will  have  sufficient  data  to 
permit  the  construction  of  a  new  set  of 
magnetic  charts,  including  all  three  mag- 
netic elements  (declination,  dip  and  inten- 
sity), especially  for  that  part  of  the  globe 
included  between  the  parallels  of  50°  north 
and  50°  south  of  the  equator.  It  will  then 
be  practicable  to  study  the  general  problem 
of  the  earth's  magnetism  by  aid  of  a  large 
mass  of  homogeneous  data  surpassing  in 
definiteness  any  mass  hitherto  available  for 
this  purpose.  In  anticipation  of  the  need 
of  experimental  facilities  for  studies  of  this 
problem  and  others  closely  related  thereto 
the  office  and  laboratory  building  of  the  de- 
partment was  authorized  a  year  ago  and  is 
now  approaching  completion,  as  explained 
in  a  previous  section  of  this  report.  For 
the  conduct  of  experimental  researches  the 
department  has  been  fortunate  in  securing 
the  services  of  Dr.  W.  P.  G.  Swann,  late  of 
the  TJniversily  of  Sheffield.  Mr.  Charles  R. 
Duvall,  late  of  the  U.  S.  C!oast  and  Geodetic 
Survey,  has  also  recently  joined  the  office 
staff  to  fill  the  position  of  chief  computer. 

Attention  \&  invited  to  the  director's  re- 
marks on  the  present  status  of  the  depart- 
ment's  work,  to  the  account  of  his  own  re« 
searches  of  the  year,  and  to  his  programs 
for  further  work.  And  in  the  interests  of 
further  possible  work  of  construction  of 
buildings  under  the  auspices  of  the  institu- 
tion, it  may  be  worthy  of  note  that  prelimi- 
nary plans  for  the  new  laboratory  were  wdl 
matured  by  Mr.  Fleming,  engineer  of  the 
departmental  staff,  before  consulting  an 
architect,  and  that  supervision  of  construc- 
tion has  also  been  assigned  to  Mr.  Fleming. 
This  method  of  procedure,  which  has  been 
followed  in  several  instances  by  the  institu- 
tion, appears  to  be  highly  advantageous  for 
economy  and  for  efficiency. 
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THE    SOLAR    OBSBBVATOBT 

From  the  date  of  its  establishment  nine 
years  ago  this  observatory  has  been  one  of 
the  most  important  of  the  enterprises  fos- 
tered by  the  institution.  It  has  called  for 
heavy  annual  appropriations ;  it  has  grown 
with  extraordinary  rapidity  and  with 
equally  extraordinary  productivity;  and  it 
is  now  an  organization  whose  staff  of  in- 
vestigators, research  associates  and  collabo- 
rators, constructors,  computers,  designers, 
mechanicians  and  operators  includes  up- 
wards of  sixty  individuals.  By  reason  of 
the  widespread  popular  and  technical  at- 
tention given  to  astronomical  science,  and 
by  reason  of  the  novel  equipment  of  this 
observatory  and  the  relatively  new  field  en- 
tered by  it,  the  world  looks  with  special  in- 
terest on  its  development,  quite  apart  from 
tiie  keen  general  interest  in  the  contribu- 
tions  it  haa  made  and  may  be  expected  to 
make  to  astrophysics.  This  special  interest 
centers  in  the  fact  that  the  experience  of 
the  observatory  furnishes  the  details  of  an 
experiment  on  a  large  scale  in  a  difficult 
field  of  inquiry,  for  which  ways  and  means 
of  corresponding  magnitudes  have  been 
available.  In  general  the  means  at  hand 
for  such  enterprises  have  been  incommen- 
surate with  the  obstacles  to  be  overcome, 
and  progress  has  been  hindered,  delayed  or 
blocked  until  necessity  has  devised  some  in- 
direct way  of  surmoimting  these  obstacles. 
But,  on  the  other  hand,  this  necessity  has 
hitherto  exerted  a  highly  beneficial  influ- 
ence in  stimulating  discovery  and  inven- 
tion, and  one  may  perhaps  question  whether 
in  the  past  ampler  means  for  the  pursuit  of 
^stematie  research  would  have  been  on  the 
whole  advantageous  for  the  advancement 
of  knowledge.  Some  eminent  authorities, 
indeed,  still  question  the  propriety  of  the 
endowment  of  research  in  any  but  educa- 
tional establishments.    Contemplative  minds 


are  therefore  awaiting  the  results  of  the 
experiment  of  the  solar  observatory  with  an 
eagerness  only  exceeded  by  that  of  the  pop- 
ular mind  for  information  concerning  the 
latest  discoveries  and  advances  in  astro- 
nomical science. 

In  the  meantime,  with  the  installation  of 
additional  equipment  and  the  application 
of  appropriate  methods  of  research,  the  ob- 
servatory is  increasingly  productive.    The 
principal  results  of  the  work  of  the  past 
year  are  summarized  by  the  director  in  his 
current  report  under  seventy-two  heads. 
No  further  summary  of  these  results  may 
be  attempted  here;  attention  may  be  given 
to  a  few  only  of  the  salient  items  of  inter- 
est suggested  by  the  report  as  a  whole.    The 
year  has  been  one  of  minimum  solar  activ- 
ity and  noteworthy  for  a  nearly  complete 
absence  of  sun-spots.    This  has  proved  ad- 
vantageous for  the  pursuit  of  studies  of  the 
sun's  magnetism  now  definitely  proved  by 
work  done  at  the  observatory  during  the 
year.    This  advance  in  solar  physics  is  of 
the  highest  interest  by  reason  of  its  prob- 
able relations  to  terrestrial  magnetism  and 
to  cosmic  physics.    Stellar  and  laboratory 
work  have  gone  forward  at  a  highly  pro- 
ductive rate,  and  the  subjects  of   solar, 
stellar  and  laboratory  spectra  and  stellar 
velocities  are  among  those  instructively  con- 
sidered in  the  director's  report.    Evidence 
has  been  accumulated  tending  to  show  that 
light  is  absorbed  in  space,  and  that  such  a 
phenomenon  will  not  only  elucidate  othen 
hitherto   obscure,   but   furnish   means  of 
measuring  the  greater  depths  of  the  visible 
universe.   Professor  Kapteyn  has  contixmed 
to  act  as  research  associate  and  adviser  in 
the    program    of    researches    undertaken. 
The  important  results  attained   by   Pro- 
feasor  Stormer,  who  spent  some  time  at  the 
observatory  as  a  research  associate  in  1912, 
in  his  investigation  of  solar  vortioea,  and 


13,  1914] 


SCIENCE 


287 


those  of  other  collaborators  and  members 
of  the  observatory  staff,  present  features 
of  special  interest  in  the  departmental  re- 
port 

Favorable  progress  has  been  made  in 
grinding  the  glass  disk  for  the  100-inch 
telescope  since  the  source  of  the  obstacle 
encountered  in  this  work  was  discovered 
about  a  year  ago.  The  disk  has  been  sub- 
jected to  severely  critical  tests,  which  give 
assurances  that  it  will  meet  requirements. 
The  preparation  of  a  60-inch  plane  mirror 
for  testing  the  100-inch  reflector  has  gone 
on  simultaneously  with  work  on  the  latter. 
The  heavier  parts  of  the  mountings  for  the 
telescope  are  now  under  construction  by  the 
Fore  River  ship  yards  at  Quincy,  Massa- 
chusetts, while  the  foundations  on  Mount 
Wilson  and  the  dome  superstructure  will 
probably  be  completed  as  soon  as  the  disk 
and  its  mountings  are  ready.  Allusion  has 
already  been  made  in  a  previous  section  to 
the  new  office  building  at  Pasadena  and  to 
the  remarkable  success  achieved  in  the  con- 
straction  of  a  dividing  engine  for  ruling 
diffraction  gratings.  For  adequate  ac- 
counts of  these  and  numerous  other  sub- 
jects of  interest  reference  must  be  made  to 
the  director's  full  report. 

WOBK  OF  BESEAACH  ASSOCIATES  AND  COIjLAB- 

OBATOBS 

As  indicated  in  previous  reports,  the 
complexity  of  the  relations  which  research 
associates  and  collaborators  sustain  to  the 
institution  is  so  great  as  to  preclude  any 
eomprehensive  explanation  within  the  lim- 
its allotted  to  an  annual  administrative  re- 
port Their  work  embraces  a  wide  range  of 
subjects  and  varies  in  its  conduct  from  in- 
dividual independence  to  intimate  collabo- 
Tation  with  the  departments  of  research 
and  with  the  division  of  publications.  Dur- 
ing the  past  year  more  than  twenty  distinct 


fields  of  research  have  been  cultivated  and 
a  total  of  more  than  one  hundred  investi- 
gators have  contributed  to  the  output. 
Summaries  of  the  work  of  associates  pro- 
ceeding independently  are  given  by  them 
in  the  current  year  book.  Their  publica- 
tions of  the  year  are  cited  in  the  biblio- 
graphical lists  of  later  sections,  and  the 
work  of  many  collaborators  is  mentioned  in 
departmental  reports.  Attention  may  be 
called,  among  many  important  researches, 
to  that  of  Professor  H.  N.  Morse  on  the  os- 
motic pressure  of  solutions,  now  approach- 
ing completion;  to  the  investigations  of 
Professor  Mall  and  colleagues  in  embryol- 
ogy ;  to  the  completion  of  the  edition  of  the 
Arthurian  Romances  by  Dr.  H.  Oskar  Som- 
mer  by  the  publication  during  the  year  of 
the  seventh  volume  of  this  monumental  con- 
tribution to  early  English  literature ;  to  fte 
appearance  during  the  year  of  a  translation 
into  German  of  the  work  on  ''Dynamic 
Meteorology  and  Hydrography,''  the  insti- 
tution 's  publication  No.  88,  by  Professor  Y . 
Bjerknes;  to  the  significant  studies  of  Pro- 
fessors Osborne  and  Mendel  in  extension  of 
their  researches  on  the  v^etable  proteids; 
to  the  fundamental  investigations  of  Pro- 
fessor Beichert,  brought  out  in  publications 
Nos.  116  and  173;  and  to  the  penetrating 
contributions  to  philology  embodied  in  the 
series  of  researches  of  Mr.  William  Chuieh- 
iU,  published  in  Nos.  134,  154,  174  and 
184. 

lilNANCIAL     STATEMENT     FOB     FISCAL     YMAM 

1912-1913 

The  sources  of  funds  available  for  ex- 
penditure during  the  past  fiscal  year,  ths 
allotments  for  the  year,  the  revertments 
made  during  the  year,  and  the  balances  un- 
alloted  and  unexpended  at  the  end  of  the 
year  are  shown  in  detail  in  the  following 
statement: 
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OI]!t«ot  of  Appro- 
piiatloD 

BalanoM  Un- 

•llotodOot. 

81, 1912 

Appropriation 
Dec.  18, 1012 

BoTortmeots 

Not.  1, 1012,  to 

Oct  81, 1018 

Total 

Argregfttas  of 

Allotments  and 

Amounts  Expended 

and  Transferred 

Balances  Un- 

allotedOct 

81, 1918 

liAnre  ffrants 

$816,972 

116,800 

60,000 

50,000 

250,000 

25,000 

$21,287.75 
8,229.48 
5,315.33 
5,000.00 

$838,259.75 

131,242.97 

82,196.51 

55,000.00 

250,000.00 

25,000.00 

$838,259.75 

125,980.41 

66,693.30 

55,000.00 

250,000.00 

25,000.00 

Minor  irrants 

$6,213.49 
16,881.18 

$5,262.56 
15,503.21 

Pablications 

AdministratioD 

Reserve  fund 

Insnranoe  fund 

Total 

23,094.67 

1.818,772 

39,832.56 

1,381,699.23 

1,360,933.46 

20,765.77 

The  following  list  shows  the  departments 
of  investigation  to  which  the  larger  grants 
were  made  by  the  trustees  at  their  last  an- 
nual meeting  and  the  amounts  alloted  from 
these  grants  by  the  executive  committee 
during  the  year: 

Department  of  Botanical  Beseareh $38,005.00 

Department  of  Experimental  Evolution.  95,141.75 

GeophTBieal  Laboratory 78,000.00 

Department  of  Historical  Beseareh 29,600.00 

Department  of  Marine  Biology 31,890.00 

Department  of  Meridian  Astrometry. . . .  25,180.00 

Nutrition  Laboratory  46,549.00 

Division  of  PubUcations  ( office  expenses ) ,    9,000.00 

Solar  Observatory 165,631.00 

Department  of  Terrestrial  Magnetism. .  .210,263.00 

Besearches  in  Anthropology 7,000.00 

Besearches  in  Embryology 15,000,00 

$751,259.75 

The  fields  of  investigation  to  which  minor 
grants  were  assigned,  the  names  of  the 
grantees,  and  the  amounts  of  the  grants  are 
shown  in  the  following  list : 

Field  of  Names  of  Amoanti  of 

Investigation  Grantees  Grants 

Astronomy  . . .  .Kapteyn,  J.  C. $2,000.00 

Archeology Bandolier,  Adolf  F 2,000.00 

Van  Deman,  £.  B 1,800.00 

Bibliography  .  .Index  Medicus 12,500.00 

Biology    Biddle,  Oscar   5,600.00 

Watson,  John  B 500.00 

Botany   Britton,  N.  L.,  and  J. 

N.  Bose 6,900.00 

Chemistry    . . . .  Acree,  8.  F.   2,000.00 

Baxter,  G.  P 1,500.00 

Osborne,  T.  B.,  and  L. 

B.  Mendel 15,000.00 

Jones,  H.  C 3,200.00 

j^Corse,  H.  N 4,000.00 

Ifoyes,  A.  A 3,000.00 

Bichards,  T.  W 3,000.00 

Sherman,  H.  0 1,200.00 


Qeology   Chamberlin,  T.  C. 

Moulton,  F.  B. 

History    Osgood,  H.  L 

Literature   ....Bergen,  Henry 

Marine  Biology.Drew,  G.  Harold 

Vaughan,  T.  Wayland.. 

Mathematics  .  .Morley,  Frank 

Metallurgy    . . .  Howe,  Henry  M 

Meteorology  ..  .Bjerknes,  V 

Nutrition    Tigerstedt,  Carl 

Paleontology  , .  Case,  E.  C. 

Hay,  O.  P 

Wieland,  G.  B. 

Paleography    .  .  Loew,  Elias  A 

Physics Hayf  ord,  J.  P 

Nichols,  E.  L 

Barus,  Carl 

Physiology Cooke,  Elisabeth 

Beichert,  E.  T 

Zoology Castle,  W.  E 

Naples   Zoological   Sta- 
tion   

Administration 
Building  (ad- 
ditions)     

Eteception,  Na- 
tional Acad- 

of  Sciences 

International 
Phytogeo- 
graphical  As- 
sociation   


4,000.00 
2,000.00 
1,200.00 
1,800.UO 
2,000.00 
3,300.00 
1,200.00 

500.00 
1,800.00 
1,000.00 
2,000.00 
3,000.00 
3,000.00 
1,800.00 
2,000.00 
3,000.00 

500.00 
1,900.00 
1,500.00 
1,000.00 

1,000.00 


5,792.66 


1,000.00 


1,200.00 


$111,692.66 


The  following  grants  for  publication  were 
authorized  during  the  year : 

Andrews,  CM $2,006.22 

Barus,  Carl  900.00 

Benedict,  F.  G.,  and  E.  P.  Oathcart 2,200.00 

Bergen,  Henry 170.00 

Cannon,  W.  A.  2,000.00 

Case,  E.  C,  S.  W.  WiUiston,  and  M.  G. 

Mehl   1,200.00 

Castle,  W.  E.,  and  C.  C.  Little 2,100.00 

Castle,  W.  E.,  and  J.  C.  Phillips 650.00 

Davenport,  C.  B 800.00 

Churchill,  William,  and  J.  P.  Finley  ....  2,000.00 

Huntington,  E 3,800.00 

Index  of  U.  8.  Documents  relating  to 
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Foreign  Affairs  12,000.00 

Jones,  H.  C. 1,400.00 

Jones,  H.  C 1,500.00 

MaeBowell,  E.  C,  and  W.  E.  Castle 600.00 

KaeDongal,  D.  T.,  et  oZ 4,200.00 

Osgood,  C.  G 9,000.00 

Papers  from  the  Tortugss  Laboratory. .  3,800.00 

Beiehert,  E.  T 1,094.68 

Shreve,  Edith  B. 700.00 

Smith,  E.  P 4,800.00 

Sommer,  H.  0 6,500.00 

Walcott,  C.  D 272.40 

Weed,  L.  H 1,600.00 

Wright,  Albert  Hazen   1,400.00 

$66,693.30 

The  sources  and  amounts  of  the  revert- 
ments  from  November  1,  1912,  to  October 
31, 1913,  inclusive,  are  shown  in  the  follow- 
ing list: 

Large  grants: 
Transferred      from      minor 

grants $3,287.75 

Bevertment,      Division      of 

PubHcations 3,000.00 

Bevertment,  Department  of 

Meridian  Astrometrj  . .  15,000.00 

$21,287.76 

Minor  grants: 

Cooke^  Elizabeth,  Grant  No. 
878 550.00 

Drew,  G.  Harold,  Grant  No. 
854 2,000.00 

Fining,  Hans,  Grant  No.  816.  1,800.00 

Historical  Besearch,  De- 
partment of.  Grant  No. 
794 90.00 

Osborne,  T.  B.,  Grant  No. 
692 83.32 

Beeeption,  National  Academy 
of  Sciences,  Grant  No.  879.     381.16 

Terrestrial  Magnetism,  De- 
partment of.  Grant  No. 
798 25.00 

Yanghan,     T.     Wayland, 

Grant  No.  855 3,300.00 

8,229.48 

Publication : 
Bams,  Carl,  Grant  No.  872.     353.50 
Benedict  and  Jones,  Grant 

No.  820 284.00 

Bergen,   Henry,   Grant  No. 

826 7.18 


Bumham,  S.  W.,  Grant  No. 
803 884.15 

Callaway,  Morgan,  Jr.,  Grant 

No.  802 11.00 

Cannon,  W.  A.,  Grant  No. 

824 531.70 

Carnegie  Institution  of 
Washington,  Grant  No. 
667 218.73 

Churchill,    William,    Grant 

No.  801 851.08 

Tarlow,  W.  G.,  Grant   No.  63.     365.00 

Jones,  Harry  C,  Grant  No. 
819 33.05 

Lancaster,  H.  C,  Grant  No. 
814 309.70 

Loeb,  Leo,  Grant  No.  821 .. .      323.06 

Besearches  of  the  Depart- 
ment of  Terrestrial  Mag- 
netism, Grant  No.  818 1,143.23 

Administration : 
Bevertment     from     allotted 
balance 


5,315.33 


5,000.00 


$39,832.56 
B.  S.  WOODWABD 


EDUCATIONAL   INTEBESTS   AT 
WASHINGTON 

I 

Onb  of  my  first  impressions  when  I 
joined  the  Federal  Bureau  of  Education  at 
Washington,  in  the  summer  of  1906,  was 
that  of  the  cooperative  friendliness  of  the 
various  executive  offices  with  which  I  had 
to  do.  Every  door  was  open.  My  new- 
found colleagues  in  the  Department  of  the 
Interior  and  its  other  bureaus,  the  higher 
officials  of  three  or  four  other  departments, 
with  whom  the  business  of  my  office  soon 
brought  me  into  contact,  the  public  printer, 
the  civil-service  commissioners,  the  director 
of  the  census,  officials  of  the  Smithsonian 
Institution,  the  librarian  of  Congress,  the 
White  House  staff,  and  the  President  him- 
self— all  were  not  only  easy  of  access,  but 
were  prompt  to  welcome  the  newcomer  and 
to  lend  him  a  helping  hand. 
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On  the  day  that  I  entered  upon  my  new 
duties,  the  thermometer  in  my  office  regis- 
tered 95**.  The  rest  of  the  summer  was 
steaming  hot.  It  rained  on  St.  Swithin's 
day  and — ^more  or  less — ^for  forty  days 
thereafter,  and  the  sticky  heat  was  well- 
nigh  unbearable.  But  the  warmth  of  wel- 
come which  I  experienced  at  the  hands  of 
members  of  the  administration  who  were 
still  on  duty  at  the  Capital  did  much  to 
make  that  external  heat  and  humidity  en- 
durable. 

I  began,  indeed,  to  wonder  whether  the 
difficulties  of  which  I  had  been  warned  were 
not  imaginary.  Here  was  none  of  that  im- 
mobility of  the  great  governmental  machine 
of  which  I  had  heard  so  much.  It  was  not 
until  the  eve  of  the  assembling  of  Congress 
that  the  other  side  of  the  picture  was  fairly 
exposed.  On  Thanksgiving  Day  I  was 
summoned  before  the  House  Conmiittee's 
sub-committee  on  the  ** legislative"  appro- 
priation bill,  for  my  first  annual  hearing 
on  the  estimates  for  the  bureau  for  the  next 
ensuing  fiscal  year.  Then  I  knew.  No 
great  advance  could  be  made  in  the  useful- 
ness of  the  education  office  without  increase 
of  appropriations;  and  there  was  evidently 
in  Congress  an  intrenched  tradition  that 
the  federal  government  should  not  go 
deeply  into  expenditures  for  public  educa- 
tion. 

In  order  to  be  quite  fair,  some  qualifica- 
tions must,  of  course,  be  made.  The  con- 
trast in  attitude  between  the  executive  and 
the  legislative  branch  of  the  government 
was  not  that  between  white  and  black  but 
that  between  light  gray  and  a  misty  dim- 
•ness. 

Not  everything  was  easy  on  the  admin- 
istrative side.  There  were  some  difficulties 
that  were  internal  to  the  bureau.  Such 
were,  of  course,  inevitable.  They  were, 
however,  made  good  in  part  by  the  loyal 
support  of  competent  men  and  women  on 
the  staff  of  the  office. 


I  may  go  out  of  my  way  just  here  to  pay 
tribute  to  my  venerated  predecessor  in  the 
commissionership.  Dr.  WiUiam  T.  Harris. 
He  had  presided  over  the  Bureau  of  Educa- 
tion so  long,  and  with  so  dominating  a  per- 
sonality, that  in  a  sense  it  had  become  his 
own.  He  continued  his  residence  in  the 
city  of  Washington.  He  was  a  veritable 
mine  of  information  and  judgment  regard- 
ing the  bureau  in  all  of  its  relationships. 
Yet  from  the  moment  that  he  laid  down  his 
official  responsibility,  he  did  not  seek  in 
any  particular  to  direct  or  even  to  influ- 
ence the  administration  of  his  successor, 
while  giving  at  all  times  a  friendly  sym- 
pathy and  support  that  was,  to  the  younger 
man,  of  immeasurable  value. 

Secretary  Ethan  Allen  Hitchcoek  was  at 
the  head  of  the  Department  of  the  Interior. 
I  soon  found  some  justification  for  the  say- 
ing that  he  counted  every  man  guilty  tiU 
he  should  have  proved  himself  innocent. 
The  delicate  question  here  was  the  manage- 
ment by  the  bureau  of  the  reindeer  annex 
to  its  provision  for  the  education  of  fbe 
Alaskan  natives.    This  branch  of  the  ser- 
vice was  in  a  peculiarly  perplexing  situ- 
ation just  then.    When  President  Roosevdt 
had  called  me  to  Washington,  to  offer  me 
the    post    of   commissioner,  his   talk  had 
hardly  touched  upon  any  other  side  of  the 
bureau's  activity.     While  the  secretary's 
attitude  on  this  subject  for  a  time  increased 
the  difficulty  of  the  situation,  and  a  solu- 
tion was  not  reached  until  he  had  been  suc- 
ceeded in  the  portfolio  by  Mr.  Garfield,  I 
entertained,  nevertheless,  and  still  retain, 
something  like  historic  veneration  for  the 
really  Roman  personality  and  service  of 
Secretary  Hitchcock. 

One  of  my  earliest  attempts  to  widen  the 
service  rendered  by  the  education  ofiSce 
brought  me  into  interesting  relations  vnth 
an  assistant  secretary.  He  was  the  acting 
head  of  the  department  during  the  tempor- 
ary absence  of  his  chief.    What  I  sought 
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to  do  was  to  publish  a  bulletin  of  miaeel- 
laneoua  educational  information,  to  be  put 
forth  in  occasional  issues,  as  matter  of 
practical  value  should  become  available. 
When  I  broached  this  plan  to  my  associates 
in  the  bureau,  one  of  them,  having  a  long 
memory,  called  my  attention  to  an  obscure 
clause  in  an  Act  of  Congress  already  ten 
years  old,  which  expressly  provided  for 
such  a  publication.  This  was  encouraging. 
But  there  was  no  appropriation  to  cover 
the  cost  of  printing.  As  in  the  case  of 
other  miscellaneous  printing  for  this  office, 
an  allotment  must  be  secured  from  a  gen- 
eral appropriation  for  printing  in  the  De- 
partment of  the  Interior,  and  that  was 
under  the  secretary's  immediate  control. 

I  laid  the  case  before  the  acting  secre- 
tary, calling  his  attention  to  the  fact  that 
the  proposed  publication  had  already  been 
authorized  by  Congress,  and  also  that  it 
would  enable  the  bureay  to  discharge  more 
effectively  one  of  the  chief  functions  as- 
signed to  it  in  the  Act  for  its  establishment, 
namely,  that  of  distributing  educational 
information.  He  had  himself  been  a  mem- 
ber of  Congress.  He  listened  to  my  state- 
ment most  courteously,  and  then  replied 
that  the  thing  could  not  be  done.  The 
money  was  needed  for  other  uses. 

There  was,  fortunately,  present  at  the 
interview  one  of  the  indispensable  men  of 
the  department.  A  fair  number  of  such 
men  are  to  be  found  distributed  through 
the  several  branches  of  the  government — 
men  of  sane  judgment,  possessed  of  un- 
limited and  accurate  information,  devoted 
'  to  the  interests  which  their  several  offices 
serve,  and  free  from  that  form  of  ambition 
which  would  prompt  them  to  intrigue  for 
their  own  advancement  There  is  no  rea- 
son why  I  should  not  make  individual  men- 
tion of  Mr.  W.  B.  Acker,  to  whom  I  have 
referred.  I  doubt  not  he  is  still  serving 
the  public  from  that  piled-up  desk  of  his ; 


and  I  hope  the  public  will  long  enjoy  and 
appreciate  his  services. 

I  had  already  consulted  him  with  refer- 
ence to  my  little  publication  plan.  The 
acting  secretary  glanced  toward  his  sub- 
ordinate when  pronouncing  his  adverse  de- 
cision. Most  tactfully  then  the  under  offi- 
cial reminded  the  high  official  that  the  very 
modest  sum  required  could  be  spared  with- 
out appreciable  detriment  to  any  other 
interest,  and  that  the  legality  of  such  use 
of  the  fund  was  beyond  question.  With 
only  two  or  three  sentences,  the  scale  was 
turned.  The  expenditure  was  approved, 
and  the  preparation  of  the  first  issue  of  th^ 
bulletin  was  immediately  begun, 

I  believe  the  publication  has  been  a  use^ 
fnl  one  from  the  start,  and  it  is  now  having 
a  great  development  at  the  hands  of  Com- 
missioner Claxton. 

A  few  such  experiences  as  that  described 
above  led  me  to  the  all-too-hasty  generaliza- 
tion that  if  a  public  official  desired  to  do 
anything  new  in  Washington,  he  would 
either  find  that  it  is  already  in  the  law  of 
the  land,  or  that  it  is  impossible — ^and  some- 
times both  at  once. 

With  other  assistant  secretaries,  and  in- 
deed with  the  one  referred  to  above,  I  had 
other  relations  in  plenty  which  I  can  recall 
only  with  warm  appreciation  and  grati- 
tude. 

But  to  come  back  to  the  legislative  side 
of  the  matter.  Here,  again,  I  must  avoid 
too  sweeping  a  statement.  In  the  matter 
of  appropriations,  I  fared  as  well  as  my 
predecessors  or  perhaps  a  little  better.  In- 
eluding  the  provision  for  the  Alaska  work, 
the  appropriations  were  increased  in  those 
five  years  by  about  68  per  cent.  This  would 
not  be  so  bad  a  showing,  were  it  not  that 
the  total  amount  was  pitifully  small  as 
compared  with  the  magnitude  of  the  inter- 
ests and  needs  involved.  For  the  year 
1911-1912,    the    appropriation    for    the 
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Alaska  work  was  $212,000,  and  for  all  of 
the  rest  of  the  activities  of  the  bureau  only 
$79,800,  to  which  there  should  be  added  an 
allotment  from  the  secretary's  fund  for 
printing  amounting  to  $50,000. 

I  was  early  impressed  with  the  fact  that 
it  was  easier  to  get  appropriations  for  the 
education  of  the  natives  of  Alaska  than  for 
the  bureau's  ordinary  work  of  collecting 
and  diffusing  information.  At  the  first 
session  of  Congress  after  I  had  entered  the 
bureau,  through  the  active  interest  of  Mr. 
Tawney,  then  chairman  of  the  House  Com- 
mittee on  Appropriations,  there  was  pro- 
cured an  addition  of  $100,000  to  the  an- 
nual appropriation  for  the  Alaska  work. 
On  the  other  hand,  even  small  additions  to 
the  provision  for  collecting  educational  in- 
formation, for  the  employment  of  com- 
petent experts  in  different  branches  of  edu- 
Hsation,  and  so  on,  were  secured  only  with 
the  greatest  di£3culty. 

II 

It  would  seem,  indeed,  to  be  a  fixed  tra- 
dition in  both  Houses  of  Congress  that  the 
expansion  of  the  education  office  shall  be 
only  gradual  and  comparatively  insigni- 
ficant. It  has  been  shown,  on  the  other 
hand,  that  at  some  time  or  other  a  rapid 
and  considerable  expansion  will  have  to 
take  place  in  order  to  bring  up  arrears,  as 
it  were,  and  enable  the  office  to  ''start 
even"  with  its  responsibilities.  But  that 
time  is  not  yet  in  sight. 

When  one  secretary  of  the  interior  made 
an  active  effort  to  secure  increased  appro- 
priations, he  was  turned  aside  with  the  in- 
timation that  further  legislation  was  neces- 
sary as  a  basis  for  such  appropriations; 
and  when  this  suggestion  had  been  followed 
up  and  existing  statutes  had  been  found 
to  cover  the  case  completely,  the  session  was 
too  far  advanced  to  secure  the  desired  ad- 
<litions  to  the  appropriation  bill  of  that 


year.  President  Boosevelt  in  his  last  an- 
nual message  recommended  a  substantial 
increase,  but  without  result.  The  National 
Education  Association  passed  its  resolu- 
tions, and  made  its  personal  representsr 
tions  through  a  strong  conmiittee,  headed 
by  President  John  W.  Cook,  of  Illinois. 
Some  three  or  four  years  ago  a  wide  cam- 
paign, in  which  the  Russell  Sage  Founda- 
tion bore  an  important  part,  was  carried  on 
with  the  purpose  of  arousing  public  inter- 
est and  awakening  in  Congress  a  more  seri- 
ous attention  to  the  needs  of  the  bureau. 
Mr.  Herbert  Parsons  seconded  this  effort 
with  an  able  address  on  the  floor  of  the 
House.  The  result  was  that  there  was 
granted  about  one  tenth  of  what  had  been 
sought. 

There  are  doubtless  reasons  for  this  com- 
parative inaction  on  the  part  of  the  Con- 
gress. I  shall  not  undertake  to  canvass 
them  here.  But  a  word  may  besaid  concern- 
ing one  objection  frequently  heard,  namely, 
that  education  belongs  to  the  states^  and 
lies  outside  of  the  proper  sphere  of  the 
federal  government.  It  does  not  appear 
that  any  such  objection  lies  against  the 
main  activity  of  the  Bureau  of  Education, 
which  is  not  that  of  educational  administra- 
tion at  all,  but  tUat  of  disseminating  useful 
information.  The  objection,  moreover,  can 
hardly  be  taken  seriously  as  against  activ- 
ities which  have  been  maintained  by  Con- 
gress for  nearly  fifty  years.  Each  renewal 
of  its  appropriations  for  such  activities  has 
been  a  fresh  assertion  of  the  right  to  cany 
them  on,  and  each  small  increase  of  those 
appropriations  has  laid  new  emphasis  upon 
that  assertion. 

A  comparison  of  the  history  of  the  De- 
partment of  Agriculture  with  that  of  the 
Bureau  of  Education  is  instructive.  Both 
of  these  offices  have  to  do  with  interests 
which  some  would  regard  as  falling  within 
the  range  of  the  state  governments,  rather 
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than  within  that  of  the  federal  government. 
Both  of  them  are  concerned  chiefly  with  the 
spread  of  information  rather  than  with  ad- 
ministrative control.  Both  came  into  being 
with  the  great  advance  of  nationalism  in 
the  decade  of  the  Civil  War.  The  Depart- 
ment of  Agriculture  was  established  as  an 
independent  department  in  1862,  with  a 
commissioner  at  its  head,  and  without  rep- 
resentation in  the  cabinet.  After  making 
its  way  againat  great  difficulties  for  many 
yeais,  it  became  a  fully  organized  depart- 
ment of  the  government  in  1889,  its  head 
becoming  a  member  of  the  President's  cabi- 
net. The  Bureau  of  Education,  on  the 
other  hand,  first  organized  as  an  indepen- 
dent department,  without  cabinet  represen- 
tation, in  the  year  1867,  was  transformed 
into  a  bureau  of  the  Department  of  the  In- 
terior in  1869,  and  that  has  been  its  status 
down  to  the  present  time.  The  movement 
of  congressional  appropriations  for  these 
two  offices  is  shown  side  by  side,  at  ten-year 
intervals,  in  die  following  table : 


Bnrean  of  Education 

Department  of 

(Including  after  1880 

Agricaltnre 

the  Alaska  SerTlce) 

1870   .. 

. . .      156,440 

5,400 

1880   .. 

. . .'      201,000 

26,995 

1890   .. 

...   1,669,770 

104,920 

1900   .. 

...  3,726,022 

116,270 

1910   .. 

...12,995,274 

284,200 

Three  years  later  the  annual  appropria- 
tion for  the  Department  of  Agriculture 
had  advanced  to  $22,894,590. 

It  may  not  be  altogether  fanciful  to  sug- 
gest that  one  reason  why  Congress  is  re- 
luctant to  enter  upon  any  considerable  in- 
erease  of  appropriations  for  the  education 
office  is  a  fear  of  the  breaking  loose  of 
another  avalanche  of  expenditure  like  that 
for  the  agricultural  department.  However, 
when  one  looks  upon  the  great  contribution 
which  that  department  has  made  to  our 
national  prestige  and  prosperity,  it  will 


be  seen  that  this  is  a  consideration  which 
may  cut  both  ways. 

For  my  own  part,  I  have  no  doubt  that 
when  we  get  any  clear  vision  of  the  mean- 
ing of  science  and  education  and  the  arts 
in  our  national  life,  we  shall  have  liberal 
appropriations  for  these  objects  from  the 
federal  government;  and  that  any  interpre- 
tation of  the  limitations  upon  the  federal 
government  which  would  stand  in  the  way 
of  such  appropriations,  will  then  be  re- 
garded as  fanciful  and  '^ academic." 

No  one  can  foretell  how  that  vision  will 
come  to  the  American  people.  It  is,  in  fact, 
slowly  dawning  at  the  present  time.  But 
its  coming  must  be  accelerated,  or  we  shall 
have  long  to  wait.  One  thing  that  may  be 
expected  to  quicken  our  national  insight  in 
this  regard  is  the  growing  pressure  of  in- 
ternational competition,  especially  in  the 
field  of  commerce  and  industry.  The  open- 
ing of  the  Panama  Canal  will  open  the  eyes 
of  the  American  people  in  unexpected 
ways.  Then,  too,  the  political  movement 
toward  democracy  and  more  democracy,  as 
represented  by  direct  primaries  and  other 
new  forms  of  governmental  apparatus,  is 
making  a  nation-wide  demand  for  height- 
ened efficiency  in  our  educational  systems. 
Not  long  ago,  this  last-mentioned  view  was 
presented  with  great  clearness  by  Senator 
Burnham,  of  New  Hampshire.  There  are 
other  tendencies  of  our  time  which  are 
carrying  us  surely  in  the  same  direction. 
Our  country  simply  can  not  make  itself 
what  it  would  be,  both  at  home  and  abroad, 
without  more  of  national  emphasis  upon 
the  education  of  the  whole  people,  and 
upon  that  advance  of  science  and  the  arts 
on  which  both  modem  education  and 
modem  government  depend. 

m 

In  this  paper  I  have  drawn  freely  upon 
my  own  recollections,  simply  as  straws  in- 
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dlcating  the  way  the  wind  has  blown  in 
recent  years  at  Washing^n.  And  I  have 
Tentured  to  forecast  a  change  of  weather 
which  must  sooner  or  later  affect  our  na- 
tional education.  Sooner  rather  than  later, 
I  think,  bnt  I  am  not  a  prophet,  to  foretell 
the  day  and  the  hour.  Now,  in  the  space 
which  I  may  still  use,  I  should  like  to  offer 
a  few  brief  sugg^tions  regarding  the  form 
which  our  new  national  education  may  be 
expected  to  take. 

The  question  is  much  larger  than  that  as 
to  the  future  of  the  Bureau  of  Education. 
Its  principal  elements  are  those  relating  to 
a  national  university,  to  federal  aid  for  ele- 
mentary schools,  to  the  promotion  of  agri- 
cultural and  other  technical  education  in 
secondaiy  and  higher  institutions;  and 
finally  those  relating  to  the  Bureau  of  Edu- 
cation, which  must,  after  all,  have  an  im- 
portant place  of  its  own  in  the  general 
seheme.  We  pass  over  the  military  and 
naval  academies,  the  schools  for  Indians, 
and  other  special  educational  undertakingB 
in  which  our  government  is  engaged ;  and 
this  paper  must  be  limited  to  the  problem, 
as  old  as  our  federal  government  itself,  of 
a  national  university.  Here  we  shall  try 
only  to  get  some  glimpse  of  the  bare  frame- 
work of  a  vast  design. 

There  is  one  side  of  our  whole  national 
life  and  national  government  which  is 
neither  economic  nor  political  but  scientific, 
and  must  be  scientifically  discerned.  The 
problem  of  a  national  university  is  the 
problem  of  the  organization  of  this  scien- 
tific side.  In  some  few  of  the  states  it  has 
been  measurably  recognized  and  organized 
in  state  universities.  In  our  federal  system 
it  has  been  recognized  fragmentarily,  and 
as  a  result  various  special  commissions  and 
scientific  bureaus  have  come  into  existence. 
What  is  lacking  is  a  unitary  organization. 
And  that  unitary  organization  is  requisite 
in  order  that  every  piece  of  scientific  work 


done  for  the  government  may  have  back  of 
it  the  whole  force  of  established  scientific 
method,  standards,  and  processes,  of  sci- 
entific atmosphere  and  the  ethics  of  scienee, 
which  is  realized  only  where  many  scientific 
departments  work  together  long  and  con* 
tinuously. 

A  special  tariff  commission  or  any  other 
sudden  and  temporary  scientific  commis- 
sion is  a  makeshift  at  the  best  It  will  be 
found  at  length  that  what  is  needed,  in 
place  of  these,  is  a  continuous  and  many-. 
sided  study  of  wages,  industrial  conditions, 
and  cost  of  production,  the  world  over, 
carried  on  under  conditions  favorable  to 
scientific  progress,  and  in  close  connection 
with  countless  other  inquiries  with  which 
these  are  interwoven. 

We  shall  find,  indeed,  that  a  scientific 
branch  of  government,  complete  in  itself, 
with  its  own  traditions  and  its  own  meth^ 
ods,  is  as  essential  to  the  health  of  a  modem* 
nation  as  is  a  judicial  branch,  complete  and 
sufficient  in  itself,  and  with  its  own  jurid* 
ical  forms  and  procedure.  It  is  neeessaiy 
that  this  scientific  side  of  our  federal  life 
be  made  a  national  entity,  and  given  a  fair 
opportunity  of  acquiring  impressiveneas 
and  influence  suited  to  its  nature ;  and  that 
is  an  opportunity  of  becoming  a  really  com- 
manding force  in  our  national  affairs  in 
proportion  to  the  service  it  is  capable  of 
rendering. 

In  concrete  terms,  this  would  involve  a 
separation  of  those  existing  offices  of  the 
government  which  are  chiefly  investiga- 
tional in  their  character  from  those  which 
are  chiefly  administrative;  the  grouping 
together  of  those  of  the  former  class,  under 
some  convenient  working  system;  and  the 
organization  of  new  divisions,  somewhat 
similar  in  character  to  the  scientific  bureaus 
already  in  existence,  in  order  to  deal  with 
new  needs  as  these  shall  become  apparent 
and  urgent.    The  process  may  very  likeljr 
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be  a  slow  one ;  but  it  is  a  building  for  the 
eentnries,  and  the  movement  toward  a  com^- 
prehensible  end  is  the  principal  thing  at 
tile  present  time. 

Among  the  offices  and  institutions  to 
be  brought  together  in  this  unique  univer- 
ity  would  naturally  be  the  Library  of 
Congress,  the  permanent  organization  of 
the  Census  Office,  the  Geological  Survey, 
tile  Bureau  of  Standards,  the  Naval  Obser- 
vatory, and  possibly  the  more  strictly  sd- 
^tifie  offices  of  the  Department  of  Agri- 
culture.   The  Bureau  of  Education  should 
be  included,  so  far  as  its  t3n[>ical  activities 
are  concerned,  provision  being  made  else* 
where  for  the  discharge  of  its  administra- 
tive functions.    It  does  not  appear  that  the 
special  form  of  organization  of  the  Smith- 
sonian Institution  would  prevent  it  from 
being  made  a  member  of  this  central  group, 
b  which  its  membership,  with  that  of  the 
National  Museum,  would  be  of  the  utmost 
importance.     If  not  incorporated  in  the 
new  oi^anization,  it  should  at  least  be  re- 
lated to  it  through  some  close  affiliation. 

A  very  fair  beginning  might  be  made 
with  such  a  group.  It  should  be  reason- 
ably dear  that  a  university  so  constituted 
at  the  outset  would  be  different  from  any 
that  the  world  has  hitherto  seen.  It  would 
indeed  be  an  institution  of  national  dimen- 
sions, as  well  as  of  national  functions. 

It  is  not  to  be  supposed  that  the  mere 
putting  together  on  paper  of  these  great 
government  offices  would  make  such  a  na- 
tional university  as  is  here  proposed.  The 
federal  legislation  which  should  bring  them 
into  one  interlocking  group  would  be  but 
the  bare  beginning.  The  adjustment  of 
their  mutual  relationships,  the  rounding 
out  of  the  organization  by  the  addition  of 
needed  departments  and  activities,  the 
settlement  of  the  relations  of  the  university 
to  other  branches  of  the  federal  government 
and  to   educational  systems  and  institu- 


tions throughout  the  countiy — all  of  these 
things  will  call  for  imagination  and  fore- 
sight and  administrative  ability  of  the 
highest  order.  Under  the  authority  and 
with  the  support  of  the  Congress  of  the 
United  States,  the  offices  and  governing 
boards  of  the  new  institution  wiU  have  the 
responsibility  of  shaping  a  real  organ  of 
enlightenment,  which  shall  not  only  be  for 
all  of  the  sciences  and  for  all  of  the  people, 
but  shall  be  an  effective  working  instru- 
ment as  a  whole  and  in  its  several  divisions. 

The  relations  of  such  a  national  univer- 
sity to  other  scientific  foundations  and  in- 
stitutions of  learning,  at  home  and  abroad, 
will  be  of  the  utmost  consequence.  So  far 
as  American  universities  are  concerned,  its 
relations  with  them  may  have  something 
of  the  ''federal'*  character.  It  will  not 
supplant  them;  it  will  not  merdy  supple- 
ment them ;  to  some  extent,  I  think,  it  will 
have  its  existence  in  them,  and  they  will  be 
participants  in  its  life. 

As  I  conceive  it,  the  national  university 
will  be  a  teaching  body  as  well  as  an  in- 
vestigating body,  but  it  will  not  confer  any 
academic  degrees.  As  a  teaching  body,  it 
will  escape  the  reproach  of  abstractness 
and  lack  of  system  which  lies  against  some 
laboratories  and  bureaus  of  pure  research. 
Its  teaching  courses,  which  must  necessar- 
ily be  of  an  advanced  grade  only,  may  be 
brought  into  very  fruitful  relations  with  a 
reorganized  office  for  the  federal  civil  ser- 
vice. On  the  other  hand,  to  withhold  from 
it  the  power  to  confer  the  traditional  de- 
grees, will  be  to  emphasize  its  unique  char- 
acter, and  in  the  end  will  add  to  its  strength 
and  influence.  Let  universities  such  as  we 
now  have,  continue  to  celebrate  their  com- 
mencement occasions  and  bestow  their 
beribboned  diplomas,  undisturbed  by  any 
federal  competition.  These  things  are  not 
unimportant,  but  the  institution  that  is 
here  proposed  will  have  other  and  rather 
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more  weighty  business.  Nevertheless,  it 
is  inevitable  that  if  its  work  be  well  done 
it  will  eventually  become  the  foremost  fac- 
tor in  determining  the  standard  and  the 
standing  of  American  scholarship  and 
American  degrees  before  the  nations  of 
the  world,  and  consequently  before  our  own 
people  here  at  home. 

The  investigation  of  a  network  of  prob- 
lems of  labor,  the  costs  of  production,  cus- 
toms duties,  conmiercial  relations,  and  the 
regulation  of  corporations,  will  be  one  of 
the  earliest  undertakings  which  a  national 
university  may  be  expected  to  place  upon  a 
scientific  basis.  Its  studies  in  this  field  will 
of  necessity  extend  over  decades  and  even 
generations.  But  within  a  few  years  there 
should  be  assembled  and  made  available 
for  use  a  greater  body  of  digested  informal 
tion  on  these  subjects  than  any  Congress  or 
administration  in  this  country  or  any  par- 
liament or  ministry  abroad  has  ever  had, 
on  which  to  base  its  industrial  legislation. 

To  amass  information,  however,  is  not  of 
itself  scientific.  What  is  to  be  chiefly  hoped 
is  that  from  such  researches,  in  which 
closely  related  sciences  shall  be  cultivated 
together  and  all  upon  the  largest  scale, 
there  shall  emerge  new  and  enlightening 
theories,  embodied  in  new  and  well- 
grounded  principles  of  social  development. 

Finally,  if  I  have  spoken  thus  far  of  the 
sciences  only,  it  is  not  meant  to  the  exclu- 
sion of  the  arts.  Quite  the  contrary.  In  a 
more  profound  sense  than  is  commonly  be- 
lieved, the  arts  are  bound  up  with  the 
sciences  in  the  making  of  our  civilization. 
Music,  sculpture,  and  painting  are,*gener- 
ally  speaking,  mere  hangers-on  in  our 
scheme  of  higher  education  to-day.  This 
is  one  of  the  defects  in  our  university  life 
which  the  nineteenth  century  has  handed 
on  to  the  twentieth.  It  is  one  of  the  defects 
which  a  national  university  should  help  us 
to  correct.    If  we  are  to  have  anything  like 


national  standards  in  our  drama,  in  our 
fiction  and  our  verse,  in  the  aggregate 
architecture  of  our  cities,  in  the  fine  arts 
generally — stUl  more,  if  we  are  to  make  a 
disciplined  sense  of  beauty  sustain,  cor- 
rect, and  supplement  the  scientific  trend  of 
our  life — our  national  university  must  help 
us  in  this  great  work.  At  best,  it  is  a  slow 
work  and  a  mighty.  We  shall  do  well  if 
another  century  shall  find  us  far  advanced 
upon  it. 

What  has  been  offered  here  is  only  the 
barest  outline  of  a  great  hope  and  dream 
for  our  national  life.  It  will  seem  far  re- 
moved from  those  briefiy  jotted  experi- 
ences with  which  this  article  began.  It  is 
a  hope  and  dream  which  those  experiences, 
however  petty  by  comparison,  did  not  in 
any  measure  dampen  or  abate.  Indeed, 
while  I  had  at  Washington  a  keen  sense  of 
the  disproportion  between  the  work  in 
which  I  was  engaged  and  the  work  of  that 
kind  which  this  country  imperatively 
needs,  I  went  on  in  that  work  with  a  grow- 
ing conviction  that  no  greater  or  lesser 
perfomance  of  my  own  or  of  any  other 
commissioner,  no  favoring  or  adverse  atti- 
tude of  successive  secretaries,  congresses,  or 
presidents,  can  in  the  long  run  prevent  this 
country  from  erecting  its  great  national 
institution  of  education,  science,  and  the 
arts,  at  least  coordinate  with  the  tradi- 
tional branches  of  government,  in  which  all 
systems  and  institutions  of  science,  art» 
and  education  throughout  the  land  shall  be 
participants,  and  shall  find  therein  a  new 
realization  of  their  best  ideals. 

Elmer  Ellsworth  Brown 

New  York  Univbrsitt 


LOCAL  BBANCHE8  OF  THB  AMBBICAN 
ASSOCIATION  FOB  THB  ADVANCE- 
MENT OF  SCIENCE 

At  the  Atlanta  meeting  of  the  American 
Association  for  the  Advancement  of  Science 
the  following  resolutions  were  unanimously 
adopted : 
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Besolved,  That  the  council  of  the  American  As- 
«)datioii  for  the  Advancement  of  Science  author- 
izes the  establishment  of  local  branches  of  the 
jMoelation  in  places  where  the  members  are  pre- 
pared to  conduct  branches  which  will  forward  the 
objects  of  the  association. 

J^etolved,  That  the  standing  committee  on  or- 
^aaization  and  membership  be  instructed  to  pro- 
mote the  establishment  of  such  local  branches. 

The  plan  of  regional   division   and  local 
branches  has  been  under  consideration  for  some 
time.    Last  year  a  Pacific  Coast  division  was 
established  and  an  associate  secretary  for  tbe 
south  was  appointed.     At  the  Atlanta  meet- 
ing  a    Brazilian    division    was    authorized. 
There  is  every  reason  to  believe  that  a  f  or- 
"ward  step  in  the  advancement  and  difhision 
of  science  can  be  taken  by  the  establishment 
of  local  branches,  especially  in  places  where 
there  are  no  chapters  of  the  Society  of  the 
Sigma  Xiy  academies  of  science,  or  similar 
organizations.    Even  where  such  agencies  al- 
ready exist,  a  union  of  the  members  of  the 
American  Association  might  cooperate  with 
them  for  their  common  interests.     A  local 
branch   can    arrange   for   lectures,    scientific 
programs,  dinners  and  social  meetings,  which 
will  brin^   together  those  interested  in  the 
progress  of  science,  will  encourage  them  in 
their  work  and  improve  the  conditions  under 
which  it  is  done,  and  will  increase  the  interest 
of  the  community  in  science.    If  a  number  of 
local  branches   are  formed  in  a  state  or  a 
region  it  will  be  possible  to  arrange  for  joint 
meetings  or  for  a  lecturer  to  address  meetings 
in  the  different  places. 

The  great  increase  in  the  number  of  scien- 
tific men,  their  scattering  in  this  country  over 
A  vast  area  and  the  differentiation  of  their 
work  have  made  it  difficult  or  impossible  for 
them  to  come  together  at  national  meetings 
and  discuss  their  common  objects.     The  ad- 
vance and  necessary  specialization  of  science 
tend  to  divorce  it  from  the  interests  of  the 
people  on  whom  in  a  democracy  it  must  de- 
pend  for    recruits   and  for   support.     Local 
societies  or  clubs,  especially  in  smaller  centers 
where  there  are  not  enough  scientific  men  to 
form  groups  of  specialists  and  where  lectures 
and  scientific  programs  are  not  common,  can 


accomplish  a  great  deal  to  maintain  interest 
in  research  and  to  impress  its  importance  on 
the  general  public.  They  will  be  aided  by  the 
prestige  of  the  history  and  the  national  scope 
of  the  American  Association  with  its  eight 
thousand  members  and  will  in  turn  strengthen 
the  work  and  influence  of  the  association. 

The  standing  committee  of  the  association 
on  organization  and  membership,  of  which 
Dr.  W.  H.  Welch,  of  the  Johns  Hopkins  Uni- 
versity is  chairman,  the  permanent  secretary, 
Dr.  L.  O.  Howard,  is  a  member,  and  Professor 
J.  McK.  Cattell,  Qarrison-on-Hudson,  N.  Y., 
is  secretary,  has  been  authorized  to  promote 
the  formation  of  such  local  branches  and  the 
secretary  of  the  committee  will  be  glad  to 
correspond  with  members  of  the  association 
who  may  be  interested  in  the  formation  of 
local  branches  which  will  promote  the  objects 
of  the  association  in  their  neighborhoods. 


SCIENTIFIC  NOTES  AND  NEWS 

The  Senate  has  confirmed  the  nomination 
of  Col.  William  C.  Gorgas  as  surgeon-general 
of  the  United  States  Army. 

Dr.  Walter  P.  Bradlet  has  resigned  as 
professor  of  chemistry  after  twenty-five  years 
of  service  at  Wesleyan  University  to  take 
charge  of  the  investigations  of  the  United 
States  Eubber  Company  in  whose  employ  he 
recently  spent  a  year's  leave  of  absence. 

Dr.  Edwin  Q.  Conklin,  profesor  of  biology 
in  Princeton  University,  has  been  elected  a 
foreign  member  of  the  Eoyal  Bohemian  Acad- 
emy of  Sciences. 

Dr.  Samuel  Ambero,  of  The  Otho  S.  A. 
Sprague  Memorial  Institute  Laboratory,  of 
Chicago,  has  been  elected  a  corresponding 
member  of  the  Society  of  Internal  Medicine 
and  Pediatrics  in  Vienna. 

Dr.  Aix)lp  Frank,  known  for  his  important 
contributions  to  agricultural  chemistry,  cele- 
brated at  Charlottenburg,  on  January  20,  his 
eightieth  birthday. 

Professor  W.  M.  Davis,  of  Harvard  Univer- 
sity, plans  to  carry  out  an  exploration  of  some 
of  the  coral  islands  in  the  Pacific  He  is  so 
arranging  his  tour  as  to  be  able  to  attend  the 
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meetings  of  the  British  ABSOciatioix  in  Ana* 
tralia. 

PRoressoR  E.  W.  Brown,  of  Yale  University, 
haa  accepted  the  invitation  of  the  British 
Association  for  the  Advancement  of  Science  to 
attend  the  Australia  meeting  in  1914.  He 
expects  to  be  absent  from  the  university  until 
February,  1016. 

Dr.  J.  0.  Arthur  and  Mr.  F.  D.  Fromme, 
of  Purdue  University,  are  making  a  botanical 
trip  through  Texas,  New  Mexico  and  Arizona 
during  the  month  of  February.  The  special 
object  of  the  trip  is  to  obtain  additional  infor- 
mation on  certain  si>ecies  of  Uredinales,  whose 
life  histories  are  incompletely  known. 

Professor  George  B.  Rigo,  of  the  Univer- 
sity of  Washington,  is  absent  on  leave  for  the 
rest  of  the  academic  year.  He  is  at  the  Uni- 
versity of  Chicago. 

Walter  Wallace  Weir  has  been  placed  in 
charge  of  cooperative  drainage  experiments 
being  carried  on  at  Kearney  Park,  near 
Fresno,  on  the  5,400-acre  ranch  belonging  to 
the  University  of  California.  The  University 
and  the  Office  of  Experiment  Stations  of  the 
United  States  Department  of  Agriculture  are 
making  these  investigations  in  the  reclama- 
tion of  alkali  lands  by  drainage  ditches  and  a 
pumping  system. 

We  learn  from  Nature  that  Mr.  J.  I.  Craig 
has  been  transferred  from  the  directorship  of 
the  meteorological  section  of  the  Egyptian 
Survey  Department  to  the  controUership  of 
the  Department  of  Statistics,  and  has  been 
succeeded  at  the  survey  by  Mr.  EL  E.  Hurst. 

Mr.  W.  Lawrence  Balls,  botanist  to  the 
Egyptian  government.  Department  of  Agri- 
culture, has  left  the  service  and  is  returning 
to  Cambridge  to  work  up  the  data  on  cotton 
which  he  has  collected. 

Dr.  Emil  Abderhalden,  professor  of  physi- 
ology at  the  University  of  Halle,  will  lecture 
at  Columbia  University  nes^t  autumn. 

Professor  Dana  Durand,  of  the  University 
of  Minnesota,  formerly  director  of  the  United 
States  Census,  will  lecture  at  Harvard  Uni- 
venity  in  April  on  combinations  and  trusts. 


Professor  D.  W.  Johnson,  of  Columbia 
University,  recently  gave  an  illustrated  lec- 
ture before  a  joint  meeting  of  the  American 
Scenic  and  Historic  Preservation  Society  and 
the  American  Museum  of  Natural  History  on 
the  subject  '*  The  Scenery  of  the  Atlantic 
Coast  and  Its  Answer  to  the  Question:  Is  the 
Coast  Sinking?" 

Professor  Waldo  H.  Norris,  of  Grinnell 
College,  will  lecture  on  zoology  at  Harvard 
University  this  term  under  the  exchange  agree- 
ment with  colleges  of  the  middle  west. 

Dr.  W.  p.  Mason,  professor  of  chemistry  in 
the  Bensselaer  Polytechnic  Institute,  lectured 
on  January  29,  before  the  Franklin  Institute 
of  Philadelphia,  on  advantages  and  disadvan- 
tages of  water  storage. 

Dr.  John  P.  Stewart,  professor  of  experi- 
mental pomology  of  the  Pennsylvania  State 
College,  during  the  current  fall  and  winter 
has  lectured  before  the  Maine  State  Pomolog- 
ical  Society,  the  Massachusetts  Fruit  Growers' 
Association  and  the  New  Hampshire  State 
Agricultural  Convention  on  "  The  Results  of 
Seven  Years'  Experiments  with  Different  Cul- 
tural Methods,  Covercrops  and  Fertilization 
in  Apple  Orchards." 

Dr.  W.  B.  Scott,  Blair  professor  of  geology 
and  paleontology  at  Princeton  University,  is 
giving  a  course  of  six  lectures  on  the  theoiy 
of  evolution  before  the  Wagner  Free  Institute 
of  Science,  Philadelphia.  The  lectures  which 
are  given  on  Saturday  evenings  are  on  the 
Bichard  B.  Westbrook  Free  Lectureship. 

Dr.  Datton  C.  Miller,  professor  of  physics 
in  the  Case  School  of  Applied  Science,  has 
delivered  before  the  Lowell  Institute,  Boston, 
a  series  of  eight  lectures,  the  subjects  of 
which  were  as  follows:  January  30,  Sound, 
Sound  Waves,  Character  oi  Sounds;  January 
23,  Pitch,  Loudness,  Tone  Color,  Pure  Tones; 
January  27,  Methods  of  Recording  and  Photo- 
graphing Sound;  January  80,  Effects  of  Horn 
and  Diaphragm  on  Sound;  February  6,  Tone 
Qualities  of  Various  Musical  Instruments, 
Ideal  Tone;  February  10,  Physical  Character- 
istics of  Vowels  and  Other  Sounds  of  Speech; 
February  13,  Synthetic  Reproduction  of  the 
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Tones  of  Instrumeiits,  of  Vowels  and  Spoken 

Words. 

At  the  College  of  Medicine  of  the  TJniyer- 
sity  of  Illinois,  Chicago,  Drs.  Bartlett,  Bur- 
meister,  Davis,  Dreyer,  Eydeshymer,  Falls, 
Fantus,  Hartong,  MiUer,  MooTe  and  Welker 
recently  organized  a  medical  research  club  of 
the  University  of  Illinois.  Dr.  D.  J.  Davis 
was  elected  president,  and  Dr.  Wm.  H.  Welker 
was  elected  secretary  for  the  balance  of  the 
collie  year.  Dr.  Eydeshymer  presented  a 
paper  entitled,  "  Some  Observations  on  the 
Decapitated  Young  Necturus/* 

Thb  British  Medical  Journal  understands 
that  arrangements  have  nearly  been  completed 
for  the  establishment,  as  a  memorial  to  Lord 
Lister  in  Edinburgh,  of  a  Lister  Institute. 
It  is  proposed  that  the  institute,  which  will  be 
devoted  mainly  to  research  in  bacteriology  and 
pathology,  shall  work  in  connection  with  the 
university,  but  that  it  shall  be  managed  by  an 
independent  board  consisting  of  representa- 
tives of  the  Boyal  Colleges  of  Physicians  and 
Surgeons,  and  of  the  universi^,  and  probably 
of  the  Carnegie  trustees,  who  have  recently 
become  interested  in  the  laboratories  of  the 
Boyal  College  of  Physicians.  It  is  intended 
that  certain  facilities  for  teaching  shall  also 
be  provided.  It  would  appear  to  be  the  inten- 
tion that  eventually  all  pathological  work,  both 
in  research  and  teaching,  in  Edinburgh  shall 
be  under  the  general  supervision  of  the  pro- 
fessor of  pathology,  who,  in  addition  to  hold- 
ing that  chair  and  taking  an  appropriate  share 
in  the  conduct  of  the  new  institute,  will  act  as 
honorary  pathologist  to  the  Boyal  Infirmary. 

Dr.  William  Kellt  Simpson,  professor  of 
laryngology  at  the  College  of  Physicians  and 
Surgeons,  Columbia  University,  died  on  Feb- 
niary  6,  aged  fifty-eight  years. 

Db.  K  H.  F.  Bosenbusch,  formerly  head  of 
the  geological-mineralogical  laboratory  at 
Heidelberg,  distinguished  for  his  contributions 
to  mineralogy,  has  died  at  the  age  of  seventy- 
eight  years. 

Db.  Fbux  Hahnschaffb,  professor  of  geol- 
^fgy  In  the  Berlin  Mining  Academy,  has  died 
ftt  Ilie  age  of  fifty-three  years. 


Thb  n.  S.  Civil  Service  Commission  an- 
noimces  an  open  competitive  examination  for 
assistant  chief.  Bureau  of  Chemistry,  to  fill  a 
vacancy  in  this  position  in  the  bureau  of 
chemistry,  Department  of  Agriculture*  at 
$4,000  a  year.  It  is  desired  to  secure  the  serv- 
ices of  a  man  of  broad  training  and  extensive 
practical  exi)erience  in  physiological  chemis- 
try and  medicine  as  weU  as  experience  as  an 
administrative  officer  to  assist  in  the  research 
and  supervisory  work  of  the  bureau  of  chemis- 
try, and  the  enforcement  of  the  food  and  drugs 
act  Applicants  will  not  be  assembled  for 
examination,  but  their  relative  qualifications 
will  be  rated  upon  the  evidence  adduced  as  to 
their  education  and  training,  practical  experi- 
ence and  fitness,  and  their  publications.  Ap- 
plicants must  give  in  their  applications  a  com- 
plete statement  of  their  educational  training, 
a  complete  statement  of  their  practical  experi- 
ence, and  a  list  of  their  publications.  Copies 
of  such  publications  should  be  filed  with  the 
application.  An  educational  training  includ- 
ing an  M.D.  degree  from  a  medical  school  of 
recognized  standing  and  special  training  in 
analytical  and  physiological  chemistry  other 
than  that  included  in  the  medical  course;  and 
not  less  than  three  years'  experience  as  a 
medico-legal  expert,  and  some  experience  as 
an  administrative  officer,  are  prerequisites  for 
consideration  for  this  position.  Applicants 
must  have  reached  their  thirtieth  but  not 
their  forty-fifth  birthday  on  the  date  of  the 
examination. 


UNIVBE8ITT    AND    EVUCATIONAL    NBWB 

BowDOiN  College  has  received  a  bequest  of 
$600,000  for  the  general  fund  of  the  college 
from  the  estate  of  Edwin  B.  Smith,  former 
assistant  attorney  general  of  the  United 
States,  who  died  in  New  York  on  January  6. 

Yale  XJiovERsrrT  receives  $500,000  under  the 
will  of  Lord  Strathcona  and  Mount  Royal, 
who  died  on  January  21.  The  Boyal  Victoria 
College  at  Montreal,  a  girls'  school,  is  givea 
$1,000,000.  Lord  Strathcona  leaves  to  St 
John's  College,  Cambridge,  $60,000;  to  the 
University  of  Aberdeen,  for  the  creation  of  a 
chair  of  agriculture,  $26,000;  to  the  Presby» 
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terian  College  at  Montreal,  $60,000,  and  to 
Queen's  University,  Kingston,  Canada,  $100,- 
000.  In  addition  to  this  sum  he  bequeathed  to 
the  Royal  Victoria  Hospital  at  Montreal  $500,- 
000,  and  to  hospitals  in  the  British  Isles,  $90,- 
000.  The  bequest  to  Yale  University  is 
for  the  promotion  of  the  modem  sciences,  and  for 
instraction  in  the  practical  questions  arising  from 
the  application  of  scientific  knowledge  to  the  in- 
dustrial, social  and  economical  problems  of  the 
times,  it  being  my  special  desire  to  have  the  said 
sum  expended  so  far  as  in  the  opinion  of  my  trus- 
tees may  be  deemed  advisable  for  instruction  in 
civil  and  mechanical  engineering,  with  special  ref- 
erence to  the  construction,  equipment  and  opera- 
tion of  transportation  of  passengers  and  freight, 
whether  by  land  or  water,  and  the  financial  and  leg- 
islative questions  involved. 

Through  the  will  of  the  late  Mrs.  Elizabeth 
Mattoz,  of  Terre  Haute,  the  sum  of  $45,000 
will  be  added  to  the  general  endowment  of 
De  Pauw  University. 

Mrs.  Willum  Porter  Herrick,  widow  of 
the  late  William  Porter  Herrick,  has  given  to 
the  University  of  Colorado,  $6,000,  to  be  used 
as  an  aid  fund  for  worthy  students. 

Sir  Hildred  CARLHiS,  M.  P.,  has  given  $500,- 
000  to  Bedford  College,  London,  as  a  memorial 
to  his  mother,  Mrs.  Edward  Carlile. 

Dr.  Hugo  Frommsdorff,  on  the  occasion  of 
the  fiftieth  anniversary  of  his  doctorate,  has 
given  $5,000  to  the  University  of  Heidelberg 
for  a  foundation  for  the  advancement  of 
chemistry. 

According  to  the  daily  press  President 
Edmund  J.  James,  of  the  University  of  Illi- 
nois, called,  on  February  3,  a  meeting  of  the 
faculty  and  announced  that  he  had  received 
reports  that  he  did  not  possess  the  confidence 
and  support  of  the  faculty  without  which  he 
did  not  wish  to  retain  the  presidency.  The 
faculty  in  secret  ballot  by  a  vote  of  188  to  4 
declared  confidence  in  President  James. 

It  is  announced  that  Dr.  Frank  J.  Qoodnow, 
Eaton  professor  of  administrative  law  and 
municipal  science  at  Columbia  University,  at 
present  constitutional  adviser  of  the  Chinese 
Bepublic  in  Peking,  has  been  offered  the  presi- 
dency of  the  Johns  Hopkins  University. 


Dr.  M.  a.  Braknon,  professor  of  biology  in 
the  University  of  North  Dakota  and  dean  of 
the  college  of  liberal  arts,  has  been  elected 
president  of  the  University  of  Idaho. 


DISCUSSION  AND  COBBSSPONDBNCB 

LABELLINO  lilCROSOOPIO  SLmES 

Within  the  last  year  or  so  Scienob  has  pub- 
lished four  short  articles  on  labelling  slides.^ 
From  this  it  would  seem  to  be  a  subject  of 
some  interest  I  have  therefore  ventured  to- 
add  a  method  which  I  have  been  using  with 
entire  satisfaction  for  some  time  past. 

The  objections  to  scratching  slides  or  other 
glassware  with  a  diamond  or  carborundum  is- 
that  the  label  can  not  be  removed,  if  for  any 
reason  this  is  necessary.  Another  objection 
that  is  equally  serious  is  the  difficulty  of 
making  clear  and  legible  labels  where  several 
words  must  be  written.  These  reasons  led  me 
to  abandon  this  method  long  ago. 

Marking  with  wax  pencils  is  of  doubtful 
value  owing  to  the  extreme  care  necessary  tx^ 
avoid  removing  the  label  through  contact  with 
xylol  or  by  mere  rubbing.  My  own  experience 
with  waterproof  ink  has  been  that  it  is  also* 
too  easily  rubbed  off  or  washed  off  while  pass- 
ing slides  through  water  or  aqueous  stains. 

Etching  or  grinding  the  surface  of  the  slide- 
is  satisfactory  where  the  surface  thus  prepared 
is  to  be  used  frequently  but  is  entirely  too 
troublesome  for  ordinary  slides.  Moreover, 
the  pencil  label  is  not  always  easily  legible. 

I  now  use  an  ordinary  india  ink  (I'encre  de 
chine)  to  which  I  have  added  a  little  ordinary 
water  glass  (sodium  silicate  solution)  such  as 
is  sold  at  the  comer  drug  store  for  preserving' 
eggs.  It  is  usually  better  to  thin,  after  adding 
the  water  glass,  with  enough  water  to  make 
the  ink  flow  freely.  With  this  ink  one  can. 
write  with  a  fine  pointed  pen  any  label  that  he 

lA.  F.  Blakeslee,  ''A  Labelling  Surface  for 
Glassware,"  Sciknck,  37:  561,  1913;  Zae  Nor- 
throp, "A  New  Method  for  Labelling  Microscopie 
Slides,"  Schnce,  38:  126,  1913;  Ernest  Shaw 
Reynolds,  "Labeling  Microscopic  Slides,"  Sex- 
BMCi,  38:  363,  1913;  Frank  E.  Blaisdell,  <<  Label- 
ling Microscopic  Slides,"  Science,  38:  665,  1913. 
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would  have  been  able  to  write  on  paper.  It 
can  be  put  on  the  slide  as  soon  as  the  paraffin 
ribbon  has  been  mounted.  If  the  slide  was 
dean  when  the  label  was  written,  water, 
alcohol  and  xylol  may  be  applied  to  it  freely 
without  any  danger  of  injury.  Ordinary 
abrasion  such  as  the  slide  frequently  encount- 
ers in  use  will  not  in  any  wise  affect  the  per- 
manency of  these  labels.  Th^  can,  however, 
be  scratched  oS  easily  with  a  dull  knife  (or 
scrubbed  o£F  with  scouring  soap).  A  white 
paper  label  pasted  on  the  bach  of  the  slide  will 
make  it  even  more  conspicuous. 

Lanoe  BuRLmOAlIB 
Stakfobd    Univsssitt,   Galitobnu, 
Jannazy  14,  1914 

A  NEW  NAME  FOR  THE  If  ARMOT  OF  THE  CANADIAN 

BOOKIES 

Mb.  Arthur  H.  Howell  has  called  my  at- 
tention to  the  fact  that  the  name  applied  by 
me  to  the  large  marmot  from  the  Moose  Pass 
branch  of  the  Smoky  River,  Alberta,  MartiMia 
tibUa,^  is  preoccupied  by  Arctomys  nbila 
Wolf.'  The  marmot  of  the  Moose  Pass  region 
may  be  called  Marmota  oxytana, 

N.  HOLUSTER 

U.  8.  National  Museum, 
I^ovember  5,  1913 


SCIENTIFIC   BOOKS 


Mathematical  Monographs.    Edited  by  Mans- 
FDSLD  Mebrihan  and  Robert  S.  Woodward. 
No.   12.     The   Theory  of  Relativity.     By 
Bobert  D.  Carmiohael.    New  York,  John 
Wiley  &  Sons.    1913.    Pp.  74, 
Unlike  most  presentations  of  the  theory  of 
relativity,  which  contain  a  considerable  amount 
of    technical    mathematical   physics,    Carmi- 
chael's  is  non-technioal  and  logical  in  the  same 
iray  that  the  discussion  of  the  foundation  prin- 
ciples of  geometry  or  mechanics  or  chemistry 
miCfht    be    made   non-technical    and    logical. 
The  book  may,  therefore,  be  read  with  ease  by 
the  mathematician  who  has  little  or  no  knowl- 
edcpe  of  modem  physics  or  by  the  physicist 

2  Bmithsoiiian  Miseellaneoas  GoUeetions,  VoL  56, 
Ko.  85,  p.  1,  Febmary  7,  1912. 

sliinne's  ''NatursyBtem,"  Vol.  2,  p.  481,  1808. 


who  is  unacquainted  with  mathematical  analy- 
sis; it  might  be  read  by  the  engineer  or,  for 
the  most  part,  by  the  philosopher.  The  work 
is  in  no  sense  a  mere  compilation  from  the  in- 
vestigations of  previous  authors,  but  repre- 
sents a  considerable  amount  of  independent 
investigation  of  which  the  major  part  has  ap- 
peared in  contributions  to  the  Physical  Re^ 
view. 

The  strongest  and  most  satisfactory  part  of 
the  book  is  that  dealing  with  the  statement  of 
the  i)ostulates  upon  which  the  theory  is  built 
and  with  the  direct  consequences  of  the  postu- 
lates. Less  final  and  satisfactory  are  those 
parts  where  the  physical  theories  (as  distin- 
guished from  the  results  of  physical  experi- 
ments) which  might  conceivably  underlie  the 
theory  are  mentioned.  This  lack  of  finality 
and  satisfaction  is,  however,  quite  unavoid- 
able in  these  latter  days  when  so  many  phe^ 
nomena  apparently  subversive  of  long-accepted 
notions  are  constantly  being  unveiled.  One 
has  only  to  read  the  report  on  '^  La  Th6orie  du 
Rayonnement  et  les  Quanta,"  ^  of  the  col- 
loquium held  at  Brussels  in  1911  to  see  in  what 
a  state  of  partial  bewilderment  and  contradic- 
tion are  the  leading  physicists  of  our  time. 
The  riot  of  new  hyxxxthesis  and  theory  in  the 
last  volume  (No.  26)  of  the  Philosophical 
Magazine  is  a  similar  indication. 

The  author  abstains  from  electromagnetic 
theory  and  confines  his  attention  to  the  rela- 
tion of  the  theory  of  relativity  to  the  concepts 
of  length  and  time,  of  mass  and  energy;  he 
has,  however,  to  mention  that  fundamental 
unit  of  electricity,  the  electron.  He  does  well 
to  emphasize  the  independence  of  the  theory  of 
any  hypothesis  as  to  the  existence  or  non-ex- 
istence of  the  ether,  even  though  he  subse- 
quently finds  it  useful  to  make  use  of  the 
ether  in  discussing  the  physical  nature  of 
mass.  He  could  profitably  have  gone  a  little 
more  into  detail  with  regard  to  the  relation 
between  the  ether  and  relativity. 

Once  we  admit  the  existence  of  a  stagnant 
ether,  we  have  at  hand  at  least  a  logical  fixed 
system  of  reference ;  we  may  logically  speak  of 

iLangevin  and  Broglie,  Gauthier-Villani,  1912. 
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absolute  motion,  even  though  we  may  be  un- 
able experimentally  to  determine  the  absolute 
motion;  the  change  of  mass  and  of  length 
which  arise  in  moving  systems  are  then  but 
the  natural  consequences  of  the  redistribution 
of  the  lines  of  force  issuing  from  the  moving 
charges;  our  concept  of  time  and  distance  is 
no  longer  in  need  of  modification ;  we  have  es- 
sentially the  original  Lorentz  point  of  view. 
The  theory  of  relativity  then  is  merely  a  col- 
lection of  results  interpreted  on  moving  axes 
(with  local  time)  and  abstracted  from  the 
underlying  ether;  the  fundamental  postulate 
M  of  the  theory,  that  we  can  not  detect  abso- 
lute motion,  is  a  natural  consequence  of  the 
fact  that  the  transformations  between  differ- 
ent sets  of  moving  axes  (and  times)  form  a 
group*  For  instance,  if  two  particles  move  in 
different  directions  through  the  ether  each  is 
actually  shortened  in  the  direction  of  motion, 
but  observers  attached  to  the  particles  can  ob- 
serve no  shortening  because  everything  in  the 
system  is  similarly  shortened.  And  moreover, 
since  the  transformations  above  mentioned 
form  a  group,  each  observer,  abstracting  from 
any  conception  of  the  ether  and  experimentally 
unaware  of  any  shortening  in  his  system,  con- 
cludes that  the  system  of  the  other  observer  is 
shortened  in  the  direction  of  their  relative 
motion  and  by  the  amount  appropriate  thereto. 
On  the  other  hand,  if  we  take  the  point  of 
view  that  what  we  can  not  directly  observe 
does  not  exist,  if  we  take  the  theory  of  rela- 
tivity as  itself  fundamental  and  banish  the 
ether,  then  we  have  no  such  physical  or  con- 
ceptual basis  upon  which  to  explain  the  short- 
ening, the  alterations  in  mass,  or  the  changes 
in  time,  and  we  are  forced  to  change  our  con- 
cepts of  mass,  length  and  time;  we  are  forced 
to  all  those  new  ideas  which  the  theory  of 
relativity  brings  in  and  which  seem  incon- 
gruous or  bizarre  to  many  persons,  and  these 
ideas  assume  a  semblance  of  naturalness  only 
when  our  universe  is  interpreted  as  four-di- 
mensional with  space  and  time  unified  and  in- 
herently interrelated,  in  the  manner  adopted 
by  Minkowski  or  Wilson  and  Lewis  or  Hc- 
Laren.  Which  of  the  two  i)oints  of  view  we 
adopt  depends  largely  upon  our  turn  of  mind. 


There  are  philosophers  who  fed  that  we  an 
entirely  free  to  construct  for  ourselves  any 
image  of  the  physical  universe  which  aeems 
most  natural  and  easy ;  they  will  probably  hold 
to  the  ether  as  long  as  possible.  There  are 
others  who  feel  that  we  should  not  intrade 
into  the  image  any  ideas  which  represent 
things  not  immediately  subject  to  experiment; 
they  will  declare  for  the  principle  of  relativity 
as  fundamental  and  not  as  derived,  just  aa 
Walther  Ritz  declared  against  electric  and 
magnetic  field-intensities  E  and  H, 

The  author  knows  all  this  and  covers  most 
of  it  in  different  parts  of  his  work,  but  seems 
nowhere  to  collect  it.  The  brief  discussion  of 
the  mass  of  light  is  too  indefinite  to  convoy 
any  useful  impression  to  me.  The  attempt  at 
the  end  of  the  work  to  outline  a  further  ex- 
periment bearing  on  the  theory  is  laudable  in 
itself  and  shows  that  the  author  has  thought 
deeply  into  his  subject  from  other  sides  than 

the  logical. 

Edwin  BmwBLL  Wilsov 

MaS8ACHUB»TT8  IKSTITDTI  OV  TECHNOLOGY 

Osmotic  Pressure.     By  Alexandbi  Fini>lat. 

Longmans,    Green    and    Co.,    New    York. 

Cloth,  8vo.    Pp.  84.    Price  $1.00. 

This  book  by  Dr.  Findlay  is  one  of  the  series 
of   monographs    on    inorganic    and    physical 
chemistry  of  which  he  is  the  editor.    The  pur- 
pose of  these  monographs  is  ''to  place  befoie 
advanced  students  of  chemistry,  accounts  of 
certain   sections   of   inorganic   and    physical 
chemistry  fuller  and  more  extended  in  scope 
than  can  be  obtained  in  ordinary  text-books." 
The    present    monograph    deals    with    semi- 
permeable membranes  and  osmotic  pressure,  t 
pages;  van't  HofiTs  theory  of  dilute  solutions, 
4  pages;  direct  determination  of  osmotic  pres- 
sure of  concentrated  solutions,  12  pages;  dis- 
cussion of  the  recent  determinations  of  osmotic 
pressure  and  of  the  van't  Hoff  theory,  4  pages; 
the  general  theory  of  ideal  solutions,  10  pages; 
discussion  of  the  osmotic  pressure  of  aqueous 
solutions  of  cane  sugar  in  the  light  of  ^ 
theory  of  ideal  solutions,  18  pages;   indirect 
determinations  of  the   osmotic  pieaBure,  IS 
pages;  views  regarding  the  cause  of  oamOsk 
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and  thf&  aetioii  of  the  aemi-jienneable  mem- 
brane, 13  pages.  Three  pages  are  devoted  to 
references.  Two  figures  appear  in  the  text. 
The  treatment  does  not  claim  to  be  exhaustire 
''so  far  as  concerns  work  important  in  its 
time  but  now  only  of  historical  interest^"  the 
aim  being  to  give  special  attention  to  recent 
inTestigations. 

The  amount  of  space  devoted  to  thermo- 
dynamical  considerations  and  the  so-called 
theory  of  **  ideal "  solutions,  together  with  the 
mode  of  treatment  and  what  one  reads  between 
the  lines>  clearly  shows  the  author's  leanings. 
It  is,  however,  quite  safe  to  say  that  those  who 
have  actually  spent  their  time  in  the  laboratory 
at  practical  work  with  innumerable  solutions 
axid  diverse  osmotic  membranes,  entertain  very 
little  hope  of  a  better  understanding  of  solu- 
tions and  osmosis  from  thermodynamical  com- 
putations and  mathematical  equations  of  what 
ne  termed  '^  ideal  solutions."  One  might  in- 
deed about  as  well  talk  of  an  ideal  chemical 
eompound,  an  ideal  plant,  or  an  ideal  animal, 
as  of  an  ideal  solution. 

The  monograph  will  doubtless  prove  useful 
to  students  of  the  subject  of  osmosis,  especially 
because  of  the  references  tp  the  recent  litera- 
tare,  even  though  these  be  incomplete.  It 
moreover  also  contains  a  good,  clear  exposi- 
tion of  the  existing  physical  theories  of  osmosis 
and  solutions.  But  in  a  publication  of  this 
kind,  which  is  especially  intended  for  students^ 
one  has  a  right  to  expect  something  that  wiU 
inspire  and  spur  the  student  on  to  further 
esperimental  inquiry  in  the  subject.  In  this 
wegpeci,  however,  the  monograph  is  sadly  lack- 
mg,  and  how  can  it  be  otherwise,  for  to  those 
that  seek  to  solve  the  problem  by  thermo- 
db^namics  and  theories  of  ''ideal  solutions" 
new  experiments  along  specific  lines  naturally 
do  not  suggest  themselves,  for  they  are  really 
not  required  for  the  purpose  of  the  explana- 
tion. A  theory  of  "  ideal  solutions  "  suggests 
Chiefly  how  known  facts  can  be  harmonized 
with  it  and  how  the  "  troublesome  exceptions  " 
be  aocoonted  for;  it  does  not  suggest  how 
fields  may  be  opened  up.  To  tiiose  that 
dna  veinly  hope  to  solve  the  practical  problems 
«C  aohitioiie  and  osmosis  particularly  as  they 


relate  to  organic  beings,  one  may  well  quote 
the  immortal  words  of  Goethe,  "Grau  teurer 
Freund  ist  alle  Theorie  und  griin  des  Lebens 
goldener  Baum."    ' 

Louis  Kahlsnbbbo 


THE  BOTANICAL  SOCIETY  OF  AMERICA 

Thx  eighth  annual  meeting  of  the  Botanical  So- 
ciety of  America  was  held  in  the  State  Capitol 
Building,  at  Atlanta,  Georgia,  December  30,  1913, 
to  January  1,  1914,  about  ninety  members  being 
present.    The  following  officers  were  elected: 

Prewdtfnt— A.  8.  Hitchcock,  U.  S.  Department 
of  Agriculture. 

Vice-president— B.  M.  Duggar,  Missouri  Botan- 
ical Garden. 

Councilor— 'D,  G.  Fairchild,  U.  8.  Department 
of  Agriculture. 

One  hundred  and  thirty  new  members  were 
elected  to  the  society. 

The  report  from  the  committee  on  the  new 
journal  was  adopted.  This  provides  for  a  co- 
operative arrangement  with  the  Brooklyn  Botanic 
Garden  which  will  make  possible  the  immediate 
publication  of  the  journal  and  the  first  number  of 
the  American  Journal  of  Botany  will  appear  dur- 
ing January.  All  members  of  the  society  become 
contributing  subscribers  to  the  Journal,  the  price 
being  fixed  at  $3.00  annually  to  m^nbers  and 
$4.00  to  non-members.  Attention  is  called  to  the 
fact  that  candidates  for  membership  (meaning 
those  whose  applications  were  received  too  late 
for  action  or  those  who  may  apply  for  member- 
ship during  the  year)  may,  upon  approval  of  the 
council,  receive  the  journal  at  the  same  rate  as 
members. 

The  address  of  retiring  President  L.  B.  Jones 
on  "Problems  and  Progress  in  Plant  Pathology," 
together  with  the  symposium  on  "Temperature 
Effects,"  participated  in  by  Dr.  Frederick  Barry, 
Dr.  B.  M.  Duggar,  Dr.  D.  T.  MacDougal  and  Dr. 
Forrest  Shreve,  will  probably  be  published  in  the 
new  journal  of  the  society. 

The  dinner  for  all  botanists  was  held  New 
Tear's  night,  the  topic  for  discussion  being  the 
new  journal. 

Following  are  abstracts  of  the  papers  presented 
at  the  general  sessions  and  at  the  newly  organized 
physiologieal  section: 

The  Seasonal  Life  Kiatory  of  Some  Red  Algm:  I. 
F.  Lewis. 
Experiments  were  performed  at  Woods  Hole  dor- 
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ing  1911,  1912  and  1913  on  the  following  Bpeciee: 
Gritiihsia  Bometiana,  Dasya  elegant  and  Foly- 
Mvphonia  tnoloceo.  Tetraflpores  and  carpospores 
were  planted  on  oyater  shells,  which  were  then 
fastened  to  piles  and  left  during  the  winter.  The 
annual  life  cyele  of  the  species  studied  runs  as  fol- 
lows: 

In  June  young  plants  become  visible.  These 
produce,  for  the  most  part,  tetraspores,  though  an 
occasional  sexual  plant  may  be  found.  The  tetra- 
spores are  released  in  July  and  germinate  immedi- 
ately to  form  the  second  crop,  which  consists  of 
sexual  individuals.  These  often  occur  on  other 
algse  and  ZostercL,  whereas  the  first  crop  of  tetra- 
sporie  individuals  is  confined  to  stones,  pUes  and 
other  objects  of  a  more  or  less  permanent  nature. 
The  sexual  crop  releases  its  carpospores  in  August 
or  early  September.  It  is  the  small  sporelings 
from  these  spores  which  winter  over.  The  indi- 
viduals which  have  attained  any  considerable  size 
all  die  at  the  approach  of  cold  weather.  The  tiny 
holdfasts  of  the  very  young  sporelings  may  be 
seen  during  the  winter  and  spring.  From  them 
arise  the  tetrasporic  plants  of  the  first  summer 
generation. 

The  alternation  of  generations  in  these  species 
is  thus  connected  with  their  seasonal  occurrence. 
The  sexual  generation  is  characteristic  of  late 
summer,  while  the  tetrasporic  plants  survive  the 
winter  and  predominate  in  early  summer. 

There  is  no  sharp  line  between  the  first  and  sec- 
ond crops,  as  a  small  percentage  of  both  occur  out 
of  season.  This  is  particularly  true  of  the  tetra- 
sporic individuals,  which  under  favorable  condi- 
tions may  survive  throughout  the  simimer  and 
continue  to  produce  spores  up  to  September.  A 
few  of  these  belated  tetraspores  form  holdfasts 
which  winter  over  and  produce  the  scarce  sexual 
plants  of  the  early  summer  following.  In  general, 
however,  the  two  crops  are  well  marked. 

The  Marine  Alga  of  Peru:  Mabshall  A.  Hows. 
The  specimens  on  which,  chiefly,  the  paper  was 
based  were  secured  by  Dr.  Bobert  E.  Coker,  now 
of  the  XJ.  S.  Bureau  of  Fisheries,  while  acting  as 
fishery  expert  for  the  government  of  Peru  during 
the  years  1907  and  1908.  They  are  referable  to 
about  100  species  and  they  constitute  one  of  the 
largest  collections  of  algn  thus  far  made  in  South 
America  and  by  far  the  best  ever  brought  from 
Peru.  For  the  satisfactory  determination  of  the 
specimens  it  has  been  necessary  to  examine  the 
original  materials  of  a  considerable  number  of 
little-known  and  briefly  described  South  American 


species.  The  algsB  of  Peru  has  been  sparingly  col- 
lected, especially  during  a  period  of  seventy-five 
years  preceding  Dr.  Coker 's  visit,  and  about  one 
third  of  the  species  found  by  Dr.  Coker  appear 
to  be  undescribed.  Although  Peru  lies  whoUj 
within  the  tropics,  its  marine  flora,  with  the  ex- 
ception of  a  strip  of  coast  about  twenty  miles 
long  at  the  extreme  north,  is  of  a  temperate  rather 
than  a  tropical  character.  This  is  apparently  due 
to  the  influence  of  the  Humboldt  or  Peruvian  Cur- 
rent, which  brings  northward  the  cold  waters  of 
the  South  Temperate  and  Antarctic  regions.  The 
mean  summer  temperature  of  the  ocean  at  Callao, 
latitude  12®  South,  is  said  to  correspond  to  that 
of  New  York,  latitude  41*  N.,  and  of  Monter^, 
California,  latitude  36®  N.  Accordingly,  one  finds 
the  typically  tropical  genera  of  green  and  red 
algSB  poorly  or  not  at  all  represented  on  the  coast 
of  Peru.  Instead,  the  larger  brown  alges,  species 
of  Macrooystis,  Lessonia  and  BiBenia,  are  the  dom- 
inating elements  in  the  marine  flora. 

Lantern  photographs  were  exhibited,  showing 
some  of  the  more  characteristic  species  of  the  re- 
gion. Among  these  were  several  illustrating  the 
hapteres  and  the  disposition  of  the  sporangia  in 
various  forms  of  Macrocystie, 

The  Trend  and  Influence  of  Certaiin  Fhasee  of 

Taxonomy:  Avzn  Nblson. 

Taxonomy  has  its  place.  It  trains  the  percep- 
tive faculties,  teaches  orderliness,  develops  judg- 
ment and  strengthens  reason.  There  is  a  saving 
grace  in  botany  not  found  in  most  of  the  other 
sciences  and  this  is  exercised  through  taxonomy 
more  fully  than  through  all  the  other  divisions  of 
botany  combined. 

Systematic  botany  furnishes  to  the  average  lay- 
man a  more  continuous  incentive  for  pleasurable 
and  inspiring  contact  with  the  world  about  him 
than  any  other  subject  that  lays  claim  to  a  plaoe 
in  a  cultural  course.  It  may  be  the  primitive 
phase,  but  most  great  botanists  at  least  began  at 
this  point,  thus  illustrating  m  their  development 
the  recapitulation  theory. 

Systematists  were  never  so  numerous  nor  more 
active  than  at  present;.  All  activity  is  not  neces- 
sarily progress.  Motion  up  and  down  may  be 
spectacular  and  nothing  more. 

There  is  but  one  reason  for  the  existence  of  the 
professional  systematist;  viz.,  to  make  it  easier 
for  others  to  know  plants.  If  we  fail  in  this  one 
thing  we  fail  in  all.  Judging  by  the  indiffw«nee 
of  the  multitude  to  our  work;  by  the  hop^eesness 
of  the  amateur  who  tries  to  acquaint  himself 


FmsuASY  13, 1914] 


SCIENCE 


265 


the  plants  he  meets;  by  the  none-too-weU  con- 
eealed  eynieism  of  our  colleagues  in  other  lines, 
we  are  failing  in  this.  Our  work  has  been  analytic, 
not  constructive.  We  have  dismembered  organisms 
and  held  up  to  view  their  component  parts.  We 
have  been  looking  for  differences,  and  with  such 
amazing  success  that  the  fundamental  resem- 
blanees  have,  for  the  most  part,  escaped  our  notice. 

ACorphology,  physiology,  ecology  and  economic 
botany  in  its  scores  of  applications  have  all  gone 
forward  by  leaps  and  bounds,  but  in  spite  of,  not 
by  the  aid  of,  taxonomy.  Not  all  tazonomic  work 
lias  been  useless  or  erroneous.  Keenness  of  obser- 
vation and  great  powers  of  discrimination  are  not 
lacking.  It  is  not  so  much  that  what  has  been 
should  not  have  been  done,  but  rather  that  more 
should  have  been  done  to  relate  recent  work  to 
that  which  has  gone  before.  Synthesis  should  have 
followed  so  closely  upon  the  analysis  of  the  ele- 
ments of  our  flora  that  duplications  would  promptly 
have  been  discovered  and  the  relation  of  each  ele- 
ment to  the  other  detected  and  stated. 

We  are  on  the  eve  of  a  new  era  of  reconstruc- 
tion. Already  the  pendulum  is  swinging  back 
toward  greater  conservatism.  The  dismember- 
ment of  genera  and  the  multiplication  of  species 
proceed  more  cautiously.  This  grows  out  of  the 
revitalized  aim,  "make  it  easier  for  others  to 
know  plants." 

StudieM  of  Teratological  Phenomena  in  Their  Se- 

lotion  to  Evolution  and  the  Problems  of  Hered- 

^y:    I.   A  Study  of  Certain  Florcd  Ahnormali- 

tiee  m  Nieotiana  and  Its  Bearing  on  Theories  of 

Dominance:  Obland  £.  Whitk. 

Nieotiana  plants  showing  petalody  were  selfed 

and  progeny  grown  from  them.    In  one  race  the 

abnormal  character  was  extremely  variable,  some 

plants  showing  a  large  expression,  other  plants 

showing  it  only  to  a  slight  degree.     This   race 

varied    in    many    other    characters,    proving    the 

mother  plant  to  have  been  very  heterozygous.    In 

another  race,  the  abnormality  was  reproduced  in 

aD  the  progeny  to  the  same  degree  as  in  the  mother 

plant.      With   the  exception  of  pollen   color,  no 

variation  in  other  characters  occurred  in  this  race, 

indicating  that  it  was  largely  homozygous  in  its 

hereditary  constitution. 

PistUlody  originated  as  a  discontinuous  varia- 
tion and  was  inherited  in  the  same  manner, 
erosses  with  the  normal  in  one  case  giving  in  F,  a 
progenj  dosely  approximating  a  simple  3:  1 
ratio.  In  two  hybrid  Fx  families,  it  was  com- 
plete!^   recessive,   while  in   what   appears   to   be 


anotiier  hybrid  Fi  family,  it  is  wholly  dominant. 
The  first  two  families  differ  from  the  last  family 
in  a  large  number  of  characters,  as  the  ancestry 
of  the  latter  involves  another  species. 

The  catacorolla  race  of  Nieotiana  originated 
through  a  discontinuous  variation.  When  crossed 
with  normal  races,  the  Fx  progeny  were  either  in- 
termediate in  character  or  absolutely  normal, 
though  the  individual  Fx  progeny  from  each  cross 
showed  no  variation  among  themselves.  Great 
variation  existed  between  the  different  pollen  pa- 
rents of  many  of  these  Fx  individuals. 

As  a  whole,  the  data  secured  from  hybridizing 
races  of  normal  plants  with  those  possessing  the  three 
abnormalities  discussed  above  support  the  view  that 
dominance  and  receesiveness  are  not  in  any  way 
attributes  of  the  factor  or  "character"  in  itself, 
but  are  the  result  of  the  factor  expression  plus  the 
modifying  influence  of  the  environment,  whether 
genotypical  (all  the  other  genetic  factors  of  the 
organism  not  primarily  concerned  in  the  trans- 
mission of  a  particular  character)  or  external  (soil, 
climate,  etc).  The  variability  of  the  catacorolla 
expression  in  the  119  Fx  plants  of  ( — i — lA  X  119 
normals)  is  striking  supporting  evidence  that  this 
conception  of  dominance  is  the  most  tenable  of 
those  recently  advanced  by  genetics. 

Observations  on  the  BehoMor  of  Some  Species  on 
the  Edges  of  their  Ranges:  Bobebt  F.  Gbigos. 
In  the  Sugar  Grove  region  of  central  Ohio 
about  125  species,  13  per  cent,  of  the  native  flora, 
reach  their  territorial  limits.  These  plants  are  of 
diverse  geographical  affinity  stretching  away  in 
every  direction.  More  than  half  are  abundant  in 
many  stations;  only  ^  are  rare;  21  are  out- 
liers far  from  their  next  station;  27  range  con- 
tinuously up  to  their  limits;  77  reproduce  well; 
only  18  reproduce  poorly.  The  success  of  the  seed- 
lings in  meeting  plant  competition  is  apparently 
more  important  than  success  of  the  reproductive 
apparatus.  The  theory  that  plants  are  confined 
to  their  optimum  habitats  at  their  termini  does 
not  accord  with  observation.  On  the  contrary, 
some  plants  occupy  the  most  unfavorable  habitats, 
being  forced  by  competition  to  grow  where  they 
can  find  room.  The  causes  of  the  termination  of 
these  ranges  is  not  evident  Climatic  adaptability 
is  evidently  the  limiting  factor  restricting  the 
spread  of  species,  but  there  does  not  appear  to  be 
such  a  climatic  adjustment  in  the  present  in- 
stance, for  most  of  these  termini  appear  not  to  be 
stable,  but  are  either  advancing  or  retreating; 
There  are  tension  zones  between  the  different  spe- 
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•let  BimiUr  to  the  tension  zones  between  eeolog- 
ieal  assoeUitions.  B7  observation  of  these  geo- 
graphieal  tension  zones  it  is  possible  to  deteet  the 
trend  of  geographical  movements.  The  indica- 
tions at  Sugar  Grove  are  that  Boreal  types  are 
giving  way  to  others  from  the  west  and  sonth. 
(To  be  publiehed  in  the  BuUetin  of  the  Torrey 
BoUmieal  Cltib,  January,  1914.) 

Variations  in  Iowa  Oaks:  B.  Shihix. 

Iowa  occupies  a  peculiarly  favorable  position 
for  the  study  of  variations  in  oaks.  Here  north- 
em,  southern  and  eastern  forms  meet,  and  many  of 
them  appear  in  groves  bordering  the  prairies. 

Perhaps  because  of  this,  great  variation  is  ex- 
hibited by  many  plants,  those  of  the  oaks  being 
among  the  most  striking  and  interesting. 

The  paper  deals  especially  with  variations  in 
leaves  and  acorns,  though  other  characters  re- 
ceive attention.  Seventeen  species  and  varieties 
are  reported  from  the  state,  but  chief  emphasis  is 
placed  on  variiitions  in  Qiteroiu  maeroearpa,  Q. 
aXba,  the  Q.  acuminata  group,  Q.  rubra  and  the 
Q.  coocinea  and  Q.  velutina  group.  The  difficulty 
in  determining  species  is  considered  and  the  value 
of  specific  characters  is  discussed,  and  special  at- 
tention is  given  to  the  discussion  of  such  disputed 
species  as  Querous  eooemea,  Q.  eUipsoiddlit,  Q. 
horeale,  Q.  wlutina,  Q,  texana  and  Q.  SehneekiL 

The  distribution  of  some  of  the  speeies  is  dis- 
eussed,  and  the  record  of  the  range  of  distribu- 
tion of  several  species  is  corrected. 

SeifTsgation  of  Characters  ia  First  Generation 
Hybrids  from  Stable  Species  of  (Bnothera:  Qwo. 
F.  Atkinson. 

The  parents  are  stable  wild  speeies  of  (Eno- 
thera  ((B.  nutans  Atkinson  ft  Bartlett,  and  (B. 
ptfenooarpa  Atkinson  ft  Bartlett),i  found  growing 
in  the  vicinity  of  Ithaca,  N.  Y.  They  have  been 
cultivated  through  two  generations.  They  differ 
in  25  to  30  dearlj  observable  characters  (a  close 
analysis  wiU  reveal  more)  distributed  in  rosettes, 
stems,  stem  leaves,  bracts,  flowers,  habit  and  prop- 
agfttioa.  Beciprocal  crosses  give  rise  to  hybrids 
which  show  segregation  of  characters  in  the  first 
generation.  A  number  of  the  characters  are  con- 
trast characters  and  behave  as  unit  characters  in 
segregation  into  twin  and  tripled  first-generation 
^brids. 

Isomorphism  in  CapseUa  Hybrids:  Hinez  Hub. 

In  an  earlier  paper,  presented  at  the  Cleveland 
meeting,  the  presence  of  a  gene  N,  to  which  the 
aanow  character  of  the  earlier  leaves  is  due,  was 

tfiee  Mkedora,  15:  83-85,  1913. 


demonstrated  for  CapseUa  Bursa  pastoris  SetdieUi 
This  form  was  shown  also  to  contain  Shull's  gene 
B,  responsible  for  the  deeply  incised  primary 
lobes,  as  well  as  for  the  presence  of  secondarj 
lobes.  At  the  time  it  was  thought  that  in  the  Fi 
generation  of  a  plsjit  of  the  partial  zygotic  con- 
stitution BbNn,  the  combination  BN  was  not 
formed  (gametic  repulsion).  Experiments  carried 
on  during  1013  have  demonstrated  that  this  com- 
bination does  exist  and  also  that,  whenever  a  plant 
is  homozygotic  for  N,  the  identical  external  ap- 
pearance obtains,  independent  of  whether  the  re- 
mainder of  the  ascertained  zygotic  constitution  is 
BB,  Bb  or  bb.  Such  combinations  always  yield 
the  form  aradhnoidea. 

On  Physiologieal  Isolation  in  Types  of  the  Genus 

Xanthium:  Chables  A.  Shxjll. 

Remarkable  variations  in  the  burs  of  what  has 
been  considered  Xanthium  canadense  Mill,  have 
been  noticed  in  Kentucky,  in  Kansas  and  else- 
where during  the  last  several  years.  Three  dis- 
tinct types  were  selected  in  the  fall  of  1912  from 
the  local  flora  where  all  were  growing  together  on 
the  same  soil  under  identical  conditions,  for  breed- 
ing experiments.  These  types  have  bred  true  to 
the  parental  generation,  notwithstanding  their 
dose  proximity  in  the  field  and  their  unguarded 
pollination.  Differences  were  noticed  in  the  burs, 
seeds,  leaves,  pigmentation,  etc.,  and  in  the  length 
of  time  required  for  the  development  of  the  repro- 
ductive organs.  Because  they  bloom  at  different 
ages  the  types  tend  to  remain  distinct,  although 
there  is  evidence  that  occasional  hybrids  may  oc- 
cur under  natural  conditions.  The  genus  needs 
revision  based  upon  experimental  investigation. 

On  an  Abnormality  in  the  Flower  of  the  BiMwort 
(Oeikesia  sessUifolia)  whieh  Prevents  Seed  For- 
mation: A.  F.  Blakksleb  and  A.  F.  Sohulsb. 
The  abnormality  consists  in  transformation  of 
stigmae    into    anthers    containing    pollen    grains 
which  in  sugar  solutions  germinate,  as  well   as 
pollen  from  the  normal   stamens  of  the  flower. 
Such  abnormal  flowers  do  not  set  seed. 

Variability  in  a  Vegetatively  Pure  Line  of  a  Her- 
maphroditio  Muoor:  A.  F.  Blaxbsles. 
Separation  cultures  from  a  single  spore  sowing 
of  the  mucor  tested  gave  a  small  percentage  of 
colonies  sharply  different  from  the  stock  form. 
The  variations  consisted  in  absence  and  inereaae 
or  decrease  of  zygo^Mre  production,  peculiarities 
in  color,  density  and  rapidity  of  mycelial  growth, 
differences  in  height  of  mycelial  fllamenta,  the 
almost  exdusive  production  of  yeast-like  cells  in 
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place  of  a  iDamentous  myeelinm,  the  prodnetion 
of  a  fllamentoDS  mjcelial  growth  devoid  of 
sporangia,  and  a  partial  change  at  least  toward 
the  dioeeiouB  condition.  Some  of  these  variants 
are  nrely  temporarj  conditions  for  they  tend 
eFentnally  to  revert  to  the  normal  type.  Others 
may  be  more  permanent  but  have  not  been  suffi- 
eientlj  investigated.  All,  however,  tend  partially 
at  least  to  reproduce  the  new  characters  and  some 
have  for  several  sporangial  generations  kept  their 
peenliarities  in  gross  cultures  during  the  few 
months  it  has  been  possible  to  propagate  them. 
Many  of  them  would  undoubtedly  be  described  as 
distinct  species  by  specialists  in  the  group. 

TKe  Dev€iopment  of  Amaniiopsis  vaginaia  and 
Lepioia  clypeolaria:  6x0.  V,  Atkinson. 
AmanitojMis  vaginata, — ^The  primordium  of  the 
pileus  arises  in  the  middle  of  the  upper  part  of 
the  young  carpophore  as  a  dome-shaped  area. 
This  soon  diiferentiates  into  an  upper  portion, 
the  pileus  primordium;  and  a  lower  one,  the 
hymenophore  primordium.  By  surface  and  mar- 
ginal growth  (the  latter  being  epinastic)  through 
the  enveloping  fundamental  tissue,  the  pileus  is 
formed.  By  downward  and  obliquely  inward 
growth  of  the  hymenophore  through  the  funda- 
mental tissue  toward  the  stem  fundament  the 
primordial  tissue  of  the  lamells  is  formed.  This 
gradually  becomes  differentiated  into  the  pri- 
mordia  of  the  lamelhe,  the  trama  of  the  gills  be- 
ing continuous  with  the  trama  of  the  pileus  and 
the  surface  of  the  stem.  There  is  no  internal  an- 
nular gill  cavity  as  in  Agaricus,  Lepiota,  etc  The 
fundamental  tissue  enveloping  the  primordia  of 
pileus,  hymenophore  and  stem  is  the  ''universal 
veil,"  or  in  fact  gives  rise  to  it  at  a  quite  late 
period  in  the  organization  of  the  pileus  when  an 
outer  zone  of  the  developing  pileus  changes  into  a 
gelatinous  cleavage  layer. 

Lepiota  clypeolaria, — ^Before  any  evidence  of 
internal  differentiation  of  the  primordia  of  the 
pileus,  hymenophore  and  stem,  the  young  carpo- 
phore presents  an  outer  duplex  zone,  the  ''uni- 
versal veil"  of  Fries.  The  inner  portion  of  this 
zone  consists  of  a  thin  layer  of  subpseudopa- 
renchymatous  cells,  the  outer  portion  of  long 
radially  extending  threads.  After  the  origin  of 
the  stem  and  pileus  fundaments,  this  "universal 
veil"  is  for  some  time  separated  from  the  pileus 
and  stem  by  a  zone  of  loose  fundamental  tissue. 
In  the'  further  differentiation  of  the  pileus  the 
sorfaee  threads  grow  through  this  intermediate 
zone  of  fundamental  tissue  and  tie  into  the  inner 


cone  of  the  "universal  veil"  so  that  the  latter  be- 
comes "concrete  with  the  surface  of  the  pileus," 
no  cleavage  layer  being  formed. 

A  PreUminary  Note  on  Spore-formation  4m  Cya- 

thiu:  Gut  Blbbt. 

Practically  no  work  has  been  done  in  recent 
years  on  this  genus,  making  an  examination  of 
some  interest.  The  nuclear  divisions  in  the 
basidium  is  followed  in  Cyathua  vemiooeua  by  a 
nuclear  division  in  the  spore,  making  this  species 
binucleated,  whereas  in  Cyathus  stereoreue  the 
spores  remain  uninudeated.  This  cytological  fea- 
ture should  be  of  advantage  as  a  systematic  cri- 
terion. Hyphn  growing  from  germinated  spores 
have  been  observed,  in  forming  anastomoses,  to  be 
met  by  a  short  protuberance  from  the  hyphas  ap- 
proached, apparently  responding  to  some  sort  of 
attraction. 
Variation   in  the  Sporangia  and  Spores  im  the 

SaprcHegniacece  and  its  Bearing  on  their  Claeeifi- 

oation:  W.  C.  Cokkr. 

Original  observations  on  such  variations  are  re- 
ported and  the  literature  examined.  It  is  con- 
cluded that  while  there  is  great  variation  in  size, 
arrangement  and  behavior  of  both  spores  and 
sporangia,  these  (with  possibly  a  single  exception) 
are  not  of  a  character  to  confuse  our  present  con- 
ception of  genera  in  this  family. 

A  Teculiar  Water  Mold:  W.  0.  Ooksk. 

A  new  species  is  reported  from  Chapel  Hill,  N. 
C,  that  exhibits  in  a  confusing  way  certain  of  the 
reproductive  peculiarities  of  AeKtya  and  Sapro- 
Ugnia.  The  spores  on  emerging  swim  away  in 
part  while  others  remain  attached  to  the  spo- 
rangium tip. 

Occurrence  and  Periodicity  of   Water  Molds  at 
Chapel  HUl,  N.  C. :  W.  C.  CoBOt. 
The  results  of  about  450  collections  are  given, 
showing   the   relative   abundance   of   the   species 
found  and  their  periodicity  in  so  far  as  it  exists. 
About  20  species  are  discussed. 
Foliage  Besistance  of  Different  Varieties  of  Po- 
tatoes to  Phytophthora  infestans:  I.  E.  Mblhxtb. 
A  study  has  been  made  of  the  varietal  resist- 
ance of   potatoes  to  Phytophthora  infestans  by 
artificially   infecting   the   foliage.     Varieties   re- 
puted to  be  either  resistant  or  susceptible  were 
grown  in  the  greenhouse  and  subjected  to  favor- 
able conditions  for  Phytophthora  infection.     The 
conidia  of  the  fungus  were  germinated  in  water 
at  optimum  temperature  conditions  (about  13*^  0.). 
The  resulting  zoospore  suspension  was  sprayed  in 
the  lower  surface  of  the  leaves  of  the  healthy, 
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Tigorous  plants  from  6  to  12  inehM  tall.  Plants 
thns  treated  were  held  in  a  moist  atmosphere  at 
20®  to  25®  C.  over  night  and  removed  the  follow- 
ing morning. 

It  is  believed  that  hj  this  method  it  is  pos- 
sible to  learn  the  relative  resletantse  of  any  va- 
riety without  growing  it  under  field  conditions. 

Plus  and  Minus  Strains  in  the  Genus  OlomereUa: 
0.  W.  Edgebton. 

Cultures  of  Glomerella  from  different  hosts  have 
been  obtained  which  show  the  presence  of  two 
different  strains,  these  being  provisionally  called 
plus  and  minus  strains.  The  plus  strain  pro- 
duces normal  perithecia  in  clumps  or  masses. 
The  minus  strain  produces  perithecia,  usually  im- 
mature, scattered  profusely  over  the  surface  of 
the  culture  medium.  When  these  two  strains  are 
placed  in  the  same  plate  and  allowed  to  grow 
together,  a  dense  black  ridge  of  normal  peri- 
thecia develops  on  the  boundary  line.  The  two 
strains  of  one  of  these  fungi  have  been  carried 
for  over  three  years  and  are  still  producing  peri- 
thecia abundantly.  That  there  is  a  fertilization 
between  the  two  strains  has  been  proven  by  iso- 
lating single  asci  from  the  boundary  line  be- 
tween the  two  strains  and  allowing  them  to  grow 
into  colonies.  These  colonies  usually  produce  both 
strains. 

The    Homology    Between    Spore-forms    in    the 
Ascomyoetes:  0.  B.  Obton. 

It  has  been  pointed  out  in  the  rusts  that  there 
is  a  very  striking  morphological  similarity  be- 
tween certain  heteroecious  species.  This  morpho- 
logical likeness  may  be  termed  homology.  It  is 
pointed  out  in*  this  paper  that  a  similar  homol- 
ogy exists  between  the  conidial  and  aseigerous 
stages  of  certain  Ascomycetes  with  respect  to 
morphology  of  their  spores.  Examples  are  cited 
and  discussed  which  show  the  likeness  as  well  as 
the  apparent  exceptions.  It  is  hoped  that  this 
fact  may  be  of  value  to  the  mycologist  and  plant 
pathologist  as  a  guide  to  lif  e-Mstory  studies. 

A  Contribution  to  the  Life  History  and  Physiol- 
ogy of  Cylindrosporium  on  Stone  Fruits:  B.  B. 

HiGOIKS. 

A  careful  study  of  the  life  history  of  tMs  para- 
site has  brought  to  light  a  very  interesting  poly- 
morphism. Four  spore  forms  were  found  to  be 
genetically  connected  in  the  life  cycle  as  follows: 
Typical  CyUndrosporium  oonidia,  produced  on 
deHcate  stromata  in  spring  and  summer;  mi- 
eroconidia,  produced  on  the  same  stromata  in  late 
fall;    asoospores,   produced   in   i^thecia   in   the 


dead  leaves  during  the  following  spring;  and 
apothecial  conidia,  produced  later  in  the  same 
apothecia  following  the  discharge  of  the  asoo- 
spores. AU  of  these  except  the  microeonidia  are 
capable  of  producing  infection  on  the  host  plants. 
A  study  of  the  morphological  and  biological 
characters  of  the  organism  from  eight  species  of 
Prwius  showed  that  the  forms  under  considera- 
tion fall  naturally  into  three  species,  one  on  each 
of  three  more  or  less  distinct  divisions  of  the  host 
genus. 

North  American  Species  of  Peridermium  on 
Pine:  J.  C.  Aethub  and  F.  D.  EIebn. 
The  authors  published  a  paper  covering  this 
ground  in  1896,  since  which  time  much  informa- 
tion has  been  added  to  previous  knowledge,  which 
the  authors  now  propose  to  summarize.  Some  of 
the  former  names  have  been  reduced  to  synonymy, 
chiefly  as  the  result  of  culture  work,  and  two 
new  species  are  established,  one  from  California 
and  one  from  Guatemala.  Some  three  or  four 
species  have  been  introduced  from  Europe,  and 
are  yet  local.  Doubtless  the  greatest  economic  in- 
terest centers  about  the  caulicolous  forms,  native 
and  foreign,  and  these  have  been  discussed  with 
considerable  fulness. 

TranspircUion  of  SUphvum  laciniatum  L.:   L.  A. 

QlDDIKOS. 

The  experiments  discussed  in  the  present  paper 
were  carried  on  with  SUphium  laciniatum  Ll 
This  plant  was  selected  for  experimental  pur- 
poses because  of  the  fact  that  it  is  a  xerophyte 
growing  in  very  dry  exposed  prairie  regions  and 
because,  being  taller  than  most  of  our  native 
prairie  plants,  it  offers  opportunities  for  the 
study  of  normal  transpiration  in  relation  to  evap- 
oration at  different  altitudes  above  the  surface  of 
the  soil. 

The  paper  includes  a  discussion  of  the  experi- 
ments carried  on  in  the  laboratory  and  in  the 
field.  A  part  of  the  experiments  were  carried  on 
in  the  plant  physiology  laboratory  of  the  State 
University  of  Iowa.  The  field  experiments  were 
carried  on  at  the  Macbride  Lakeside  Laboratory 
on  West  Lake  Okoboji  during  the  summer  of 
1912.  Material  for  the  study  of  the  structure  of 
the  leaf  was  collected  at  the  same  time  that  the 
field  experiments  were  being  performed. 

In  the  laboratory  special  attention  was  given 
to  the  effect  of  increased  wind  velocity  on  the 
rate  of  transpiration.  Evaporation  experiments 
were  run  with  the  transpiration  experiments  for 
comparison.  In  the  field  experiments  attention 
was  also  given  to  the  effect  of  wind  velocity  on 
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the  rate  of  transpiration,  but  in  these  experiments 
reUtive  hnmiditj  was  also  carefully  studied  and 
a  comparison  between  the  time  of  day  when  the 
lowest  relative  bumiditj  occurred  and  the  time  of 
day  when  evaporation  and  transpiration  were 
greatest.  The  rate  of  transpiration  of  leaves 
\  taien  at  different  heights  was  studied,  together 
with  evaporation  at  the  same  heigbts. 

The  laboratory  experiments  showed  that  the 
rate  of  transpiration  increased  witb  wind  veloc- 
ity np  to  a  certain  limit,  after  whicb  it  did  not 
increase  in  proportion  to  the  increase  in  wind  ve- 
locity. As  a  role,  in  the  field  experiments  trans- 
piration was  greatest  before  evaporation  had 
reached  a  maximum. 

The  Effect  of  Certain  Surface  Films  and  Powders 
on  the  Bate  of  Transpiration:  B.  M.  Dugoab 
and  J.  S.  OooLBY. 

It  is  commonly  observed  that  leaves  of  plants 
sprayed  repeatedly  with  Bordeaux  mixture  may 
remain  green  and  healthy,  towards  the  dose  of 
the  season,  several  weeks  after  unsprayed  leaves 
free  from  fungous  diseases  bave  ripened.  The  ex- 
perimental work  reported  up  to  this  time  has  af- 
forded no  data  indicating  differences  of  sufficient 
magnitude  between  the  activities  and  unsprayed 
leaves  to  account  for  the  extended  vegetative  period. 
The  experiments  here  reported  were  made  for 
considerable  periods  of  time  witb  standardized 
castor  bean  leaves  in  potometers  and  with  large 
numbers  of  potted  tomato  plants.  Bordeaux  mix- 
ture, aluminium  mixture,  lime,  and  certain  other 
illm-forming  liquid  and  powders  were  employed. 
In  every  case  the  rate  of  transpiration  was 
higher  in  tbe  Bordeaux  sprayed  plants  than  in  the 
eontrols,  or  as  compared  witb  the  standard.  The 
important  differences  make  it  necessary  to  give 
weight  to  increased  transpiration  in  any  expla- 
nation offered. 

The  BelaUon  Between  the  Transpiration  Stream 
and  the  Absorption  of  Salts:   Heinsich  Has- 

SELBBIKO. 

During  the  winter  of  1908-1909  experiments 
were  conducted  at  Santiago  de  las  Vegas,  Cuba, 
in  order  to  determine  tbe  comparative  transpira- 
tion of  tobacco  plants  under  cbeese-clotb  shade 
and  in  the  open  ground.  For  this  purpose  plants 
were  grown  in  galvanised  iron  tanks  which  were 
set  into  outer  encasing  tanks  permanently  sunk 
in  the  ground.  Six  tanks  were  placed  4imong  the 
plants  of  a  field  of  tobacco  grown  under  cheese- 
eloth,  and  six  were  set  in  an  adjoining  tobacco 
ileld  not  sihaded.     The  quantity  of  water  trans- 


pired by  the  plants  in  the  tanks  was  determined 
by  daily  weighings,  the  quantity  transpired  being 
replaced  each  day.  At  maturity  the  leaves,  stems 
and  roots  of  each  plant  were  harvested  separately, 
dried  and  ground.  The  ash  was  determined  in 
water-free  samples  of  the  ground  material.  From 
the  data  the  total  ash  of  the  plants  was  calcu- 
lated. 

The  plants  grown  in  the  open  absorbed  about 
28  per  cent,  more  water  than  those  grown  under 
shada  The  plants  which  absorbed  and  trans- 
pired the  greater  quantity  of  water  contained  both 
tbe  smaller  percentage  and  the  smaller  absolute 
quantity  of  ash. 

It  appears,  therefore,  that  the  absorption  of 
salts  by  roots  is  independent  of  the  absorption  of- 
water,  and  that  the  transpiration  stream  does  not 
exert  an  accelerating  effect  on  the  entrance  of 
salts. 

Belation  of  Transpiration  of  White  Pine  Seed- 
lings to  Evaporation  from  Atmometers:  G.  P. 

BUBNS. 

An  attempt  was  made  to  express  the  data  re- 
corded by  meteorological  instruments  in  terms  of 
plant  physiology  and  thus  give  them  a  botanical 
significance.  Tbe  experiments  were  conducted  in. 
the  state  forest  nursery  under  different  degrees 
of  "shade." 

A  comparison  of  the  water  loss  from  white 
and  black  atmometers  with  that  from  white  pine 
seedlings  under  three  conditions  of  shade  used 
gave  the  following  coefficient  of  transpiration: 

{.0088  for  black  atmometer. 
.0087  for  white  atmometer. 
(  .062  for  black  atmometer. 
(  .084  for  white  atmometer. 

{.036  for  black  atmometer. 
.044  for  white  atmometer. 

By  use  of  these  coefficients  it  is  possible  to  calcu- 
late the  water  loss  from  white  pine  seedlings  from 
the  evaporation  from  the  atmometers. 

Half  shade  reduces  the  transpiration  and  the 
evaporation,  but  the  graphs  show  that  the  response 
of  the  plants  and  the  atmometers  is  not  identical. 
The  decrease  in  water  loss  due  to  ''shade"  for 
the  first  part  of  August,  1913,  was  as  follows: 
black  atmometer  50  per  cent,  white  atmometer 
44  per  cent.,  white  pine  seedling  70  per  cent. 

Plants  grown  under  the  three  conditions  studied 
showed  great  variation  in  structure,  in  the  amount 
of  ash,  and  their  chemical  composition.  The 
amount  of  water  transpired  by  the  no-shade 
plants  was  many  times  that  transpired  by  the 
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plants  in  half  and  full  ehade^  bat  the  per  cent,  of 
ashy  fifipired  on  a  dr  j  matter  basis,  is  less  in  these 
plants  than  in  either  of  the  other  two  sets  of 
plants. 

SelaU9€  Transpiration  in  Bain-foreti  and  Desert 

Plants:  Fokebst  Shbbvx. 

Belatiive  transpiration  is  defined  as  the  ratio  of 
the  absolute  transpiration  of  a  unit  area  of  leaf 
surface  to  the  concnrrent  evaporation  from  a 
unit  area  of  water.  Its  values  give  an  index  of  the 
I^Tsiological  controls  of  transpiration  and  of  the 
aetion  of  light  upon  it.  Belative  transpiration 
and  stomatal  movement  have  been  studied  in  sev- 
eral  Jamaican  rain -forest  plants,  with  the  general 
reeuH  that  the  two  do  not  show  a  suiBcimtly 
close  correlation  to  warrant  the  view  that  either 
is  wholly  controlled  by  the  other. 

A  comparison  of  the  rates  of  relative  transpira- 
tion in  rain-forest  and  desert  plants  shows  them 
to  be  of  the  same  order  of  magnitude  in  the  two 
groups,  as  investigated  under  the  conditions  of 
their  native  environments,  in  Jamaica  and  in  Ari- 
sona.  Since  the  annual  evaporation  total  in  Ari- 
2ona  is  ten  times  that  in  Jamaica,  it  follows  that 
the  absolute  transpiration  per  unit  area  in  plants 
of  the  desert  is  approximately  ten  times  as  great 
as  it  is  in  the  rain^forest. 

Seasonal  Variations  of  the  Osmotic  Pressure  of 
Pool,  Pond  and  Stream  Waters:  Edoak  N. 
Tranbxau. 

Freesing-point  determinations  of  the  osmotic 
pressure  of  the  natural  waters  of  pools,  ponds 
and  small  streams  in  central  Illinois,  made  at  in- 
tervals during  the  year  191S,  have  riiown  the  fol- 
lowing general  results: 

1.  The  osmotic  pressure,  expressed  in  milli- 
meters of  mercury,  varied  from  59  to  407. 

2.  The  highest  pressures  were  recorded  during 
early  spring  when  the  water  levels  were  highest. 

3.  The  lowest  records  were  made  during  the 
middle  of  September  when  the  levels  for  the  year 
were  lowest. 

'  4.  Contrary  to  the  statements  often  made,  when 
the  water  level  of  ponds  and  pools  lowers  in  late 
spring  and  summer,  the  osmotic  pressure  of  the 
water  is  not  increased,  but  is  often  greatly  di- 


6.  When  streams  are  reduced  to  pools,  the  water 
may  have  a  higher  pressure;  as  the  pools  dry  up 
the  pressure  is  diminished. 

0.  There  are  sudden  and  considerable  variations 
in  the  pressure,  sometimes  coincident  with  weather 
changes,  development  or  decay  of  alg»,  etc.,  but 


sometimes  without  apparent  connection  with  other 
known  factors. 

The  year  1913  was  an  exceptionally  favorable 
one  for  testing  the  relation  between  lowering 
water  levels  and  concentration,  as  there  were  no 
rains  of  consequence  between  the  middle  of  April 
and  the  middle  of  September. 

Zoospore  Formation  in   Charaeiism  amminatum: 

OiLBOtT  MoaoAN  Smith. 

The  mature  plant  is  multinucleate  and  eontains 
16,  32  or  64  nuclei  at  the  time  that  soospore  for- 
mation takes  place.  In  the  growth  of  the  alga  the 
nuclear  dividons  are  mitotic  and  all  nuclei  divide 
simultaneously.  There  may  be  more  than  one 
pyrenoid  present  and  the  shape  of  the  pyrenoid  is 
quite  irregular.  Very  thin  starch  plates  are  found 
around  the  pyrenoid,  while  other  plates  of  stroma 
starch,  probably  derived  from  the  pyrenoid,  are 
found  scattered  throughout  the  cytoplasm. 

The  zoospores  are  formed  by  progressive  cleav- 
age. Cleavage  takes  place  by  a  furrowing  in  of 
the  plasma  membrane.  The  first  cleavage  furrows 
are  transverse  and  then  longitudinal  cleavage  fur- 
rows cut  the  protoplasm  into  multinucleate  msnsei 
These  multinucleate  masses  are  then  cut  into 
angular  uninucleate  protoplasts  by  further  cleav- 
age. There  is  no  division  of  the  pyrenoid,  but  it 
remains  unchanged  till  cleavage  has  been  com- 
pleted, when  it  disappears.  The  angular  unino- 
cleate  protoplasts  then  become  ovoid  and  a  pyrenoid 
Is  formed  de  novo  in  each  one.  These  are  the  soo- 
spores  which  are  liberated  by  the  rupture  of  the 
old  mother  cell  wslL 

A  Preliminary  Beport  on  the  Isolation  and  IdenH- 
fieation  of  the  Ensymes  of  Fueus  vesieulomts: 
B.  M.  DuoGAK  and  A.  R.  Davis. 
Peculiarities  in  the  carbohydrate  and  nitrogea 
metabolism  of  the  Fucacee  make  desirable  a  de- 
termination of  the  enzyme  content  of  the  growusf 
tissues.  Employing  a  variety  of  methods,  no  evi- 
dence has  yet  been  found  to  indicate  the  presence 
of  any  of  the  commoner  carbohydrases  except 
cellulase.  The  commoner  esterases  are  likewise  ab- 
sent, but  amidases  are  well  represented.  TTrea, 
especially,  is  rapidly  transformed  and  urease  is 
apparently  widely  distributed  in  the  tissues.  Oxi- 
dases have  not  been  detected  by  any  of  the  usual 
methods. 

delation  of   Certain   Orass-Green  Algm   to    Rle- 

mentary  Nitrogen:  Jacob  B.  ScmuLMic 

The  number  of  species  of  algSB  in  whieb  free 

nitrogen  fixation  has  been  investigated  under  pure 

cultural  conditions  is  relatively  small — ^repreeeat- 
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ing  not  more  timn  four  or  five  genera.  By  a  pure 
fldtnre  here  ib  understood  one  containing  a  single 
ipeeiee  of  alga  free  from  all  other  organisms. 
What  work  has  been  done  with  pure  cultures  has 
]ad  inyariabljr  to  the  conclusion  that  these  forms 
are  unable  to  fix  free  atmospheric  nitrogen  both 
in  the  presence  of  and  absence  of  combined  ni- 
trogen and  energy-furnishing  materials.  It  is  by 
10  means  certain,  however,  that  forms  do  not  ex- 
ist which  under  one  or  all  of  these  conditions  are 
able  to  utilize  elementary  nitrogen.  This  thought 
is  especially  justified  when  the  small  number  of 
free  nitrogen-fixing  species  among  the  bacteria 
an  considered. 

By  a  variety  of  methods  approximately  25  spe- 
cies were  isolated  in  pure  culture.  Of  these,  two 
were  blue-greens,  2  diatoms,  and  the  remainder 
grass-greens.  Seven  species  of  the  latter  were 
tested  for  free  nitrogen  fixation  in  the  complete 
absence  of  combined  nitrogen.  The  effect  of  a 
alightly  elevated  temperature  was  determined  in 
a  duplieate  series  maintained  at  a  temperature 
9i  from  29.5  to  30.5<>  C. 

No  fixation  was  observed  in  any  of  the  species 
and,  unlike  certain  fungi,  no  favorable  effect  was 
aaereised  by  the  higher  temperature. 

Indications  Beapeeting  the  Sowrce  of  Combined 
Nitrogen  Used  by  Viva  lactuca:  G.  L.  Fosteb. 
Laboratory  cultures  of  Viva  laduca  in  sea- 
water  showed  increased  growth  over  that  of  the 
eontrolSy  when  ammonium  nitrate,  urea  or  acetan- 
ide  was  added.  Na-asparaginate  did  not  increase 
the  growth.  Dimethylanilin  and  acetanilide  were 
SKiremelj  toxic 

Parallel  experiments  in  which  the  same  com- 
pounds were  added  to  artificial  sea-water  lees 
Hitrogen^  gave  similar  results. 

n#  Inflitence  of  Btherieaticn  on  Certain  Bngy- 
matie  Activities  of  Bvlbs  and  Tubers:  M.  M. 
McOoou 

The  experiments  reported  deal  chiefly  with  the 
relatire  activity  of  diastases,  oxidases  and  cata- 
lase  in  etherized  and  natural  bulbs  and  tubers. 
Material  from  the  two  sources  indicated  differ  ma- 
terially in  the  activity  of  the  enzymes.  IMastatie 
action  is  greater  in  the  etherized  tissues;  and  this 
a  also  true  for  the  action  of  oxidases  and  per- 
osidasea^  CSatalase  activity  is,  however,  dimin- 
Islied  by  etherization. 

0n  the  TraeKeary  Origin  of  the  Besin  Tissue  of 
the  Conifers  ioiih  Special  Beference  to  Abies 
hdUamea:  R.  B.  Thomson*. 
After  a  careful  survey  of  the  resin  tissue  in  the 


whole  Conifer  series,  the  conclusion  has  been 
reached  that  the  ligneous  resin  tissue  of  the  Coni- 
fers owes  its  origin  to  the  modification  of  tra- 
cheary  elements.  This  seems  self-evident  when  it 
is  considered  that  the  Cordaitean  forms,  from  which 
the  Conifers  are  generally  conceded  to  have  arisen, 
have  wood  which  is  wholly  tracheary.  This  view 
is  directly  opposed  to  that  of  Penhallow,  who  re- 
gards the  resin  tissue  as  derived  from  parenchyma, 
a  view  which  is  no  doubt  responsible  for  the  recent 
theory  of  Kirsch  that  the  vertical  resin  canals  of 
the  pines  are  proliferated  from  the  parenchyma  of 
the  medullary  rays. 

In  Abies  Penhallow  found  transitions  between 
the  parenchymatous  cells  of  the  resin  cysts  and 
parenchyma-shaped  tracheary  elements.  These  he 
interpreted  as  evidence  of  the  transformation  of 
parenchyma  into  tracheary  elements,  whereas  the 
writer  presents  evidence  to  show  that  both  these 
and  the  parenchyma  elements  are  derivatives 
of  tracheids,  the  chief  point  being  that  these  ele- 
ments or  combinations  of  them  and  the  parenchy- 
matous ones  are  in  vertical  series  coterminous 
and  in  the  same  radial  sequence  with  ordinary 
tracheids.  They  are  thus  derived  from  the  same 
cambial  cell  which  ordinarily  gives  rise  to  a 
tracheid.  The  modification  occurs  in  association 
with  the  medullary  rays,  which  are  the  only  source 
of  preservative  in  the  most  ancient  fossil  woods. 
Cyoad  Pitting:  H.  B.  Sifton. 

The  pits  on  different  parts  of  individual  tra- 
cheids of  the  Cycads  differ.  The  terminal  ones, 
and  those  on  the  sides  touching  parenchyma  tissue 
are  more  primitive  than  the  others.  In  arrange- 
ment the  pits  are  opposite  or  alternate  indiscrimi- 
nately, and  are  even  quite  commonly  scattered  or 
in  small  groups  of  two  or  three,  facts  which  show 
that  the  arrangement  of  pits  is  not  a  feature  of  so 
great  phylogenetie  importance  as  has  been  thought. 
In  cases  of  scattered  or  group  pitting,  there  is 
present  a  probable  precursor  or  primitive  form  of 
the  * '  bars  "  or  * '  rims ' '  of  Sanio,  structures  which 
have  not  been  previously  described  in  the  pycads, 
the  only  group  of  living  Gymnosperms  in  which 
they  have  not  been  found. 

A  reexamination  of  type  material  of  Cordaites 
missouriense  (C,  iUinoisense)  reveal  several  im- 
portant features  not  mentioned  in  Penhallow 's 
brief  description. 

The  pitting  is  more  primitive  near  the  ends  of 
the  tracheids,  and  beside  the  medullary  rays^  than 
on  other  parts.  This  is  shown  by  an  increase 
in  the  number  of  rows  of  pits,  and  by  the  greater 
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dim^sions  of  the  pores.  As  many  as  six  rows  may 
be  found  where  the  tracheid  touches  the  ray  cell, 
and  here  the  pores  may  extend  considerably  be- 
yond the  border  of  the  pits.  Again,  in  arrange- 
ment,  the  pits,  though  usually  alternate,  may  be 
opposite,  and  are  often  scattered. 

One  remarkable  feature  is  that  many  tracheids 
have  bent  ends,  usually  at  the  rays.  These  bent 
ends  reach  over  several  tracheids,  and  thus  afford 
a  means  for  radial  conduction.  Such  tracheids 
have  long  been  known  in  the  Araucarineie  and  are 
considered  to  be  ancestral  to  true  ray  tracheids. 
They  are  for  the  first  time  described  in  a  Cordai- 
tean  form. 

Trabeculas  are  present  in  many  tracheids;  a  fea- 
ture which  has  not  been  noted  previously  among 
Cordaitean  forms.  Peculiar  wandering  parenchy- 
matous cells  are  also  found  associated  with  the 
medullary  rays. 

Tyloses:  A  Study  of  Their  Occurrence  and  Prae- 

iicdl   Significance  in   Some  American    Woods: 

Eloise  Gsrby. 

In  this  study  of  the  occurrence  of  tyloses  in 
wood  from  trees  of  commercial  size  grown  in  the 
United  States,  203  specimens  were  examined.  The 
143  specimens  of  hardwoods  include  94  species  be- 
longing to  45  genera,  24  of  which  contained  ty- 
loses. The  60  specimens  of  conifers  included  45 
species  belonging  to  13  genera,  1  of  which  con- 
tained tyloses.  Of  the  total  139  species  examined, 
56  belonging  to  25  genera^  contained  tyloses. 

Tyloses  were  found  in  the  sapwood  of  all  the 
species  where  their  presence  was  established  in 
the  heartwood. 

Well-developed  tyloses  were  found  in  the  outer- 
most rings  near  the  bark  'of  30  species  of  hard- 
woods. 

True  tyloses  occur  in  the  wood  tracheids  of  cer- 
tain pines,  principally  of  the  white  pine  group. 

Epithelial  cells  sometimes  effect  a  partial  or 
even  a  complete  tylose-like  closing  of  the  resin 
canals  in  Pinus,  Larix,  Picea  and  Pseudoisuga, 

A  considerable  proportion  of  the  vertical  canals, 
even  in  the  heartwood  of  the  pines,  are  wholly  or 
partly  open. 

Tyloses  act  like  a  natural  filler  in  the  hardwoods. 

The  woods  where  tyloses  are  abundant  are,  as  a 
rule,  durable. 

2jEsoulus,  Fagus,  Liqptidamhar,  Liriodendron, 
MagnoUa,  Oxydendrum,  Plaianus,  Populus,  Salix, 
Castanea,  Caidlpa,  Celtis,  ChUopsis,  Eucalyptus, 
Fraxinus,  nicori<i^  Juglans,  Moras,  Querous,  Bhus, 
Bohinia,  Sassafras,  Toxylon,  Ulmus,  Pinus. 


Tyloses,  because  they  are  very  impermeable  ts 
air,  water  and  creosote,  reduce  the  penetrance  of 
the  woods  in  which  they  are  strongly  developed, 
thus  decreasing,  for  instance,  the  tendency  for 
such  woods  to  become  water-logged. 

The  presence  of  tyloses  closing  the  vessels  of  a 
hardwood  does  not,  however,  prevent  the  pene- 
trance of  a  preservative  such  as  creosote  into  the 
other  wood  elements. 

{To  be  concluded) 

Geobok  T.  Moors, 
Secretary 
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THE  TENNESSEE  ACADEMY  OF  8CIENCB 

The  annual  meeting  of  the  Tenuessee  Academy 
of  Science  was  held  in  Furman  Hall,  Vanderbilt 
University,  Nashville,  Tenn.,  on  November  28, 
1913.  President  Watson  Selvage  delivered  an  ad- 
dress relative  to  the  alms  and  purposes  of  the  Acad- 
emy, and  the  following  papers  were  read  and  dis- 
cussed: 

**A  Natural  Bridge  of  Tennessee  in  Process  of 
Formation,"  by  H.  D.  Miser. 

"Physiographic  Features  of  Tennessee,''  by  L. 
C.  Glenn. 

"Development  of  the  Phosphate  Industry  im 
Tennessee,"  by  Lucius  P.  Brown. 

"Caverns  and  Bock  Shelters  of  the  Cumberland 
Valley,"  by  W.  E.  Myer. 

"Food  Preservation,"  by  L.  C.  Bliss. 

"A  New  Geological  Map  of  Tennessee,"  by  A. 
H.  Purdue. 

"Some  Neglected  Principles  of  Physiography," 
by  A.  H.  Purdue. 

"Some  Early  Topographic  Maps,"  by  L.  C. 
Glenn. 

The  following  officers  were  elected  for  the  en- 
suing year: 

President— Ij,  C.  Glenn,  Vanderbilt  University, 
Nashville. 

Vicepresident—V^,  E.  Myer,  Carthage. 

Secretary— ^Bcoe  Nunn,  1235  Stahlman  Build- 
ing, Nashville. 

Treasurer — ^Archibald  Belcher,  Middle  Tennessee 
Normal  School,  Murfreesboro. 

Editor — James  A.  Lyon,  Southwestern  Presby- 
terian University,  Clarksville. 

The  president  appointed  as  members  of  the  exec- 
utive committee,  S.  M.  Bain,  University  of  Ten- 
nessee, Knoxville,  and  E.  J.  McCroskey,  Lebanon. 

Boscos  NuNir, 

Secretary 
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THE  PLEISTOCENE  HISTOBY  OF  THE 
MISSOUBI  BIVEBi 

AssuMiNQ  that  one  whom  you  may  honor 
by  election  to  this  position  of  vice-preaident 
is  expected  to  bring  forward  something  con- 
cerning his  special  line  of  research,  I  have 
chosen  the  theme  presented  as  my  subject. 
It  has  been  my  lot  to  study  more  or  less  for 
the  last  forty  years  the  relations  of  the  Mis- 
souri River  to  the  Pleistocene  Ice. 

This  paper  proposes  to  set  forth  some 
facts,  some  of  them  not  widely  known,  with 
theories  for  their  explanation,  and  to  inter- 
weave the  theories  with  sufficient  specula- 
tion to  form  a  consistent  and  not  improb- 
able story. 

My  personal  examination  covers  only 
from  the  mouth  of  the  Missouri  to  Bis- 
marck, N.  D.,  consequently  I  speak  less  in- 
telligently of  the  region  farther  north. 

The  Missouri  is  not  an  old  river  geolog- 
ically speaking.  It  has  reached  maturity 
over  most  of  its  course,  but  that  is  the  re- 
sult of  the  softness  of  the  rocks  over  which 
it  flows,  rather  than  of  the  length  of  time 
it  has  occupied  its  present  course.  Nor  is 
the  degree  of  maturity  proportionate  to  the 
softness  of  the  rocks.  For  example, 
through  the  Dakotas  it  is  in  very  early  ma- 
turity, the  flood  plains  are  narrow  and  the 
trough  is  narrow  and  has  steep  sides,  though 
the  rocks  are  very  soft,  while  in  its  lower 
course  the  breadth  of  its  trough  is  quite 
strictly  proportional  to  the  softness  of  the 
rocks    forming   the    bed   of    the    present 

1  Address  of  the  vice-president  and  chairman  of 
Section  E,  Geology  and  Geography,  American  As- 
sociation for  the  Advancement  of  Science,  Atlanta, 
December  29,  1913. 
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stream.    This  indicates  that  the  upper  part 
of  its  present  source  is  younger  in  time.^ 

The  fact  has  long  been  recognized  that 
the  Ohio  and  Missouri  rivers  mark  approxi- 
mately the  southern  limit  of  the  great  ice 
sheet  of  the  Pleistocene,  as  though  the  lat- 
ter had  exercised  a  controlling  influence  in 
the  courses  of  the  former.    The  Ohio,  being 

2  Missouri  (}eol.  Survej,  Vol  X.,  PI.  XX.,  and 
U.  S.  G.  S.  Bull.  158,  PL  XXIH. 


more  accessible,  has  been  studied  by  several 
geologists,  but  by  none  more  carefully  than 
by  Professor  W.  G.  Tight* 

There  the  general  preglacial  drainage 
was  toward  the  northwest  and  was  changed 
to  the  southwest.  In  the  case  before  us  we 
shall  find  reason  to  believe  the  preglacial 

8  Professional  Paper  No.  13,  U.  S,  G.  S.  (1903), 
"Dnainage  Modifications  in  Southeastern  Ohio  and 
Vicinity. ' ' 
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drainage  was  largely  to  the  northeast  and 
the  ice  changed  it  to  the  southeast. 

The  exceptional  or  anomalous  course  of 
the  present  Missouri  is  shown  by  the  fol- 
lowing facts.  The  Missouri  at  Ft.  Steren- 
son,  where  it  turns  sharply  to  the  southeast, 
is  1,720  feet  A.  T.,  while  the  Souris  Biver, 
forty  miles  northeast,  is  200  feet  lower  and 
from  there  is  an  open  course  to  Hudson 
Bay,  900  miles  away  in  a  straight  line.  In- 
stead of  finding  its  way  thither  it  reaches 
the  Gulf  of  Mexico  at  just  about  twice  that 
distance.  To  be  sure  other  rivers  show  sim- 
ilar eccentricities,  but  they  have  mountain 
ranges  to  explain  their  action.  Here  there 
is  nothing  of  that  sort,  but,  on  the  contrary, 
only  soft  rocks  lying  horizontally.  More- 
over, the  tendency  for  the  Missouri  to  run 
at  right  angles  to  the  direction  of  slope  is 
shown  further  by  the  following  facts:  at 
Bismarck  it  is  220  feet  higher  than  the 
James  Biver  at  Jamestown,  105  miles  east, 
and  400  feet  above  the  Chyenne,  10  miles 
further  east ;  at  Pierre  it  is  about  200  feet 
above  the  James,  105  miles  east,  and  at 
Chamberlain  100  feet  higher  than  the 
James  near  Mitchell,  66  miles  east.  At 
Sioax  City  the  Missouri  is  130  feet  higher 
thaa  the  Des  Moines  at  Ft.  Dodge,  110 
miles  away,  and  at  Council  Bluffs  200  feet 
higher  than  the  Des  Moines,  115  miles  east. 
At  Kansas  City  it  is  about  300  feet  higher 
than  the  Mississippi  at  Hannibal,  about  200 
miles  east.  This  illustrates  strikingly  the 
tendency  of  the  Missouri  to  follow  the 
strike  of  the  surface  rather  than  the  dip. 

This  anomaly  is  commonly  ascribed  to 
the  influence  of  Pleistocene  ice  sheets.  In 
general  it  is  safe  to  suspect  that  the  pre- 
glaoial  drainage  of  the  region  was  toward 
the  east  or  northeast  This  agrees  with  the 
JEaet  that  streams  along  the  line  of  the  pres- 
ent MisBOuri  trend  eastward,  except  in  the 
▼leinily  of  glacial  deposits,  viz.,  from  the 


vicinity  of  Williston,  N.  D.,  to  Kansas  City, 
Missouri. 

A.   THE  FBOBABLE  PBE-PIiEISTOCnENE  DRAINAOB 

ALONG  THE  LINE  OF  THE  FBESENT' 

MISSOUHI  BIVEB 

The  conclusions  offered  here  should  be 
valued  carefully  according  to  their  weight. 
Some  may  be  considered  fairly  established ; 
others  are  given  only  provisionally.  More- 
over time  permits  us  to  indicate  them  only 
briefly  without  stating  them  so  fully  as 
might  be  desired.  The  main  tributaries  of 
the  Missouri  are  from  the  west  and  have 
uniformly  a  persistently  eastward  direction. 
Furthermore,  they  may  be  grouped  into 
clusters  of  two  or  three  which  converge  as 
they  approach  the  Missouri,  and  in  several 
cases  corresponding  valleys  are  discover- 
able east  of  the  Missouri.  We  will  consider 
these  groups  in  order. 

1.  The  Missouri  and  Little  Missouri 
Rivers. — The  upper  Missouri  keeps  a  quite 
persistent  easteriy  course  from  the  moun- 
tains till  it  approaches  the  glacial  drift  near 
Nesson,  N.  D.  The  Yellowstone  flowing 
northward  joins  it  40  miles  west  at  Buf ord. 
The  Little  Missouri,  with  a  course  parallel 
to  the  latter,  formerly  joined  the  Missouri 
at  Nesson,  but  now  it  leaves  its  old  channel 
about  50  miles  south  of  its  old  mouth,  turns 
east  and  joins  the  present  Missouri  near 
Ft.  Berthold.  In  view  of  these  facts,  prob- 
ably the  first  suggestion  which  comes  to 
mind  is,  that  before  the  Pleistocaie  the 
Little  Missouri  joined  the  Missouri  at  Nes- 
son and  both  continued  their  way  eastward 
to  the  bend  of  Souris  Biver  and  thereby 
reached  Hudson  Bay.  This  seems  to  agree 
with  the  fact  that  a  terrace  and  old  chan- 
xtA  more  than  100  feet  higher  than  the  pres- 
ent river  leads  eastward  over  a  dozen  miles 
into  the  morainic  drift,  but  such  a  conclu- 
sion is  forbidden  by  the  discovery  of  a  chan- 
nd  corresponding  in  height  and  size  several 
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miles  southeast  leading  across  a  large  bend 
of  the  Missouri  in  a  southeast  direction. 
This  seems  to  show  quite  clearly  that  the 
Missouri  occupied  this  channel  before  the 
ice  came.  If  this  was  true  it  is  probable 
that  the  river  continued  south  of  east  to  Ft 
Stevenson,  where  the  present  stream  turns 
sharply  southward.  Knife  Biver  joins  it 
several  miles  further  south,  and  from  the 
direction  of  the  valleys  and  the  fact  that 
there  is  an  unusually  large  valley  for  a 
small  stream,  Snake  Creek,  coming  in  from 
the  northeast  at  Ft.  Stevenson,  it  seems  pos- 
sible that  the  Knife  and  Missouri  formerly 
joined  near  Ft  Stevenson  and  ran  north- 
east to  the  Souris.  The  divide  between  is 
heavily  covered  with  drift  and  we  know 
nothing  of  the  preglacial  surface  below, 
but  some  maps  show  a  deep  notch  in  the 
east  front  of  the  divide  nearly  north  from 
Ft.  Stevenson  and  in  line  with  the  north- 
east course  of  the  Souris  on  the  south 
side  of  its  great  bend.  The  height  of  the 
Missouri  at  Stevenson  is  close  to  1,700 
feet  A.  T. ;  of  the  Souris,  45  miles  away, 
is  about  1,500  A.  T.;  the  height  of  the 
divide  between,  not  less  than  2,100  A.  T. 
The  altitude  of  the  terrace  at  Ft.  Stev- 
enson is  about  1,790,  which  would  indi- 
cate that  the  old  channel,  if  there,  is  filled 
at  least  230  feet  with  drift,  which  is  no  un« 
common  thickness. 

The  Souris  at  present  is  several  feet  be- 
low the  bottom  of  the  drift  there,  and  50  to 
75  feet  below  the  level  of  the  Souris  plain 
of  Lacustrine  origin.  The  surprisingly  low 
altitude  of  the  Souris  compared  with  that 
of  the  Missouri  is  most  reasonably  ex- 
plained by  great  glacial  erosion  of  the  soft 
rocks  underlying  the  region.  The  pre- 
glacial drainage  doubtless  had  a  much 
gentler  slope  than  the  present  surface 
would  indicate. 

2.  The  Heart  and  Can/non  Ball  Rivers. — 
The  Heart  Biver  joins  the  Missouri  at  Bis- 


marck at  1,620  A.  T.  It  shows  a  conspicu- 
ous terrace  west  of  Mandan,  which  rises  110 
feet  higher.  Southeast  of  Bismarck  a  terrace 
and  broad  valley-like  depression  runs  up 
Apple  Creek  to  Mencken,  15  miles  east, 
then  southeast  as  much  further,  to  the 
southwest  end  of  Long  Lake.  Its  bottom 
fluctuates  a  little  above  and  below  1,750 
A.  T.  Cannon  Ball  Biver  joins  the  Mis- 
souri about  30  miles  south  of  Bismarck,  op- 
posite the  mouth  of  Long  Lake  Creek, 
which  drains  a  valley  running  north-north- 
east, in  line  with  the  lower  course  of  Cannon 
Ball  to  the  west  end  of  Long  Lake,  and  to 
the  valley  already  mentioned  as  coming 
from  Bismarck.  Long  Lake  occupies  a  val- 
ley 25  to  30  miles  long  and  4  or  5  miles 
wide,  continuing  in  the  same  direction,  past 
Dawson,  on  the  Northern  Pacific  railway, 
until  it  becomes  filled  with  glacial  deposits 
and  untraceable.  The  altitude  of  the  bot- 
tom of  the  valley  near  Dawson  is  1,738 
A.  T.  A  lobe  of  the  ice  of  the  Wisconsin 
stage  pushed  up  this  valley  as  far  west  as 
Sterling.  We  have,  therefore,  quite  convinc- 
ing evidence  that  Heart  and  Cannon  Ball 
rivers,  at  some  time,  most  probably  in  pre- 
glacial times,  flowed  over  the  present  di- 
vide between  the  Missouri  and  James  rivers. 
Their  course  further  east  has  been  obliter- 
ated by  the  marked  erosion  and  deposition 
of  the  various  ice  sheets,  which  have  suc- 
cessively occupied  the  region  further  east. 
3.  Orand  and  Moreau  Rivers. — The 
Grand  Biver  turns  southeast  before  reach- 
ing the  Missouri,  apparently  to  go  around 
the  south  end  of  a  high  ridge  which  lies 
just  east  of  the  latter  stream.  The  Mo- 
reau probably  joined  it  near  this  point 
not  far  from  Mobridge.  Both  streams  have 
several  terraces  along  their  valleys;  those 
about  200  feet  above  the  present  stream  are 
prominent  and  correspond  to  a  broad  val- 
ley which  runs  northeast  20  to  25  miles, 
where  the  surface  becomes  morainic  and 
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rises  gradually  to  the  lowest  point  of  the 
diTide  below  the  Missouri  and  James  near 
Hillsview,  at  an  altitude  of  1,850  A.  T. 
Thence  is  a  gradual  descent  to  the  valley  of 
the  James  near  Aberdeen.  That  the  axis  of 
a  lobe  of  ice  lay  along  this  line  during  the 
Wisconsin  stage  is  shown  by  hills  lying  to 
the  north  and  south,  and  these  with  the  be- 
fore mentioned  ridge  lying  along  the  east 
side  of  the  Missouri  are  all  covered  with 
morainic  drift.  It  is  not  difficult  to  con- 
ceive that  the  preglacial  Grand  and  Mo- 
leau,  flowing  200  to  250  feet  higher  than 
now,  went  east  to  the  James. 

4.  Cheyenne  and  Bad  Rivers. — These  con- 
stitute another  pair  which,  probably  uniting 
near  Pierre,  passed  east  to  the  James  Biver 
Valley.     The  Cheyenne  at  that  time  lay 
farther  south  in  its  lower  course,  as  is  indi- 
cated by  broad  high  terraces.     It  passed 
south    of    Sully    Buttes    and    eastward 
through  the  northern  part  of  Hyde  and 
Hand  counties  and  the  valley  of  Turtle 
Greek  to  the  James  near  Bedfield.     Bad 
Biver  may  have  joined  it  near  the  mouth  of 
Okobojo  Creek  or  may  have  followed  the 
present  course  of  the  Missouri  to  the  mouth 
of  Medicine  Knoll  Greek  and  up  its  course 
to  a  junction   in   eastern   Sully   county. 
There  is  similar  and  clearer  evidence  of 
a  former  ice  lobe  here  than  that  found  in 
the  last  case,  viz.,  the  moraines  to  the  north 
and  south  and  along  the  east  bluffs  of  the 
Missouri.    The  valley  is  so  well  marked  that 
H  is  popularly  known  as  the  Bee  Valley. 
The  hills  north  and  south  rise  to  2,000  A.  T. 
The  lowest  part  of  the  divide  in  the  vaUey 
is  1,650  to  1,675  A.  T.    The  depth  of  the 
glacial  drift  may  reach  200  to  250  feet. 

5.  White  Biver, — The  course  of  this  river 
IS  about  as  easily  traceable  east  of  the  Mis- 
flOTLri  as  that  of  Heart  Biver,  and  for  a  sim- 
ilar reason,  viz.,  because  the  ice  did  not 
qnite  reach  to  the  Missouri  in  its  valley. 
There  are  several  prominent  terraces  along 


White  Biver,  one  200  to  250  feet  above  the 
stream.  At  about  the  same  level  is  a  valley 
about  two  miles  wide  which  runs  from  the 
mouth  of  that  river  northeast  nearly  25 
miles,  where  it  is  crossed  by  a  moraine  a 
little  west  of  White  Lake.  White  Lake 
may  be  considered  in  it  and  the  depression 
continues  down  the  Firesteel  to  the  James, 
and  then  northward  to  join  the  Cheyenne. 
Bed  Lake  occupies  a  portion  of  this  same 
valley.  Several  miles  south  of  White  Biver 
is  the  old  divide  between  it  and  Niobrara 
Biver.  It  stands  out  prominently  as  a  high 
range  of  flat-topped  buttes  capped  with 
Tertiary  sandstone.  The  gorge  of  the  Mis- 
souri through  it  ia  750  feet  deep.  The 
preceding  rivers  after  reaching  the  James 
Valley,  which  was  then  imperfectly  de- 
veloped, converged  to  a  point  northeast  of 
Aberdeen,  where  there  is  a  prominent  gap 
in  the  highland  east  of  the  James,  a  little 
north  of  the  south  line  of  North  Dakota. 
It  is  the  wide  valley  of  an  intermittent 
stream  called  the  Wild  Bice  Biver.  That 
stream  heads  close  to  the  James  Biver  and 
the  divide  between  is  not  over  30  feet  higher 
than  the  latter.  The  Wild  Bice  descends  300 
feet  in  60  miles  and  joins  the  Bed  Biver  of 
the  North. 

We  may  conclude,  therefore,  that  White 
Biver  turned  northward,  joined  the  Chey- 
enne near  Bedfield  and  Grand  Biver  north 
of  Aberdeen  and  met  the  Cannon  Ball  and 
Heart  rivers  coming  from  the  north  and  all 
formed  an  important  stream  which  found 
its  way  eventually  to  Hudson  Bay,  as  Bed 
Biver  does  to-day.  It  is  possible  that  the 
two  from  the  north  may  have  found  courses 
along  the  Cheyenne  and  not  joined  those 
from  the  south  till  later.  No  trace  of  the 
old  courses  could  be  found  now,  for  the  ero- 
sion of  the  Pleistocene  must  have  lowered 
the  surface  scores  of  feet  below  the  bottoms 
of  the  old  valleys. 

6.   Niobrara  River. — The  valley  of  this 
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late  as  just  before  the  Wisconsin 
stage  of  the  Pleistocene  has  been  clearly 
traced  from  a  little  south  of  its  present 
junction  with  the  Missouri,  northeast  past 
Springfield  and  Tabor,  to  the  James  a  few 
miles  northeast  of  Tankton.  There  is  little 
doubt  that  its  preglacial  course  was  the 
same  so  far.  Its  altitude  was  probably  100 
to  150  feet  above  the  present,  i.  e.,  1,800  to 
1,350  A.  T.  It  may  have  been  100  feet 
higher  still.  That  it  belonged  to  a  different 
system  from  those  hitherto  considered  is 
favored  by  the  following  facts :  (1)  there  is 
trace  of  an  old  divide  crossing  the  James 
Biver  south  of  Mitchell.  The  Sioux  Quartz- 
ite  rises  to  more  than  1,200  A.  T.  and  Cre- 
taceous rocks  overlive  to  a  height  of  more 
than  1,300.  As  this  is  in  the  center  of  the 
valley  it  is  reasonable  to  think  that  100 
feet  may  have  been  carried  away  by  glacial 
erosion.  (2)  There  is  a  line  of  high  ridges 
lying  across  the  James  valley  north  of  the 
Niobrara,  as  though  they  were  a  remnant 
of  a  divide.  I  refer  to  the  Choteau  Creek 
Hills,  James  Bidge  and  Turkey  Bidge. 
(3)  The  few  traces  of  preglacial  surface  in 
eastern  Nebraska  and  western  Iowa  seem  to 
call  for  a  lower  drainage  level  than  is  indi- 
cated farther  north,  and  also  farther  south. 
In  short  there  seems  to  be  need  of  finding  a 
drainage  outlet  eastward  to  the  Des  Moines, 
or  else  to  postulate  a  recently  formed  syn- 
cline  for  which  we  know  no  other  evidence. 

We  conclude  therefore  that  the  Niobrara 
turned  south  and  followed  the  courses  of 
the  James  and  Missouri  to  the  vicinity  of 
Onawa,  Iowa,  thence  east  and  northeast 
through  Ida  and  Sac  counties  past  Wall 
Lake  and  thence  southeast  along  the  Bac- 
coon  Biver. 

This  conclusion  rests  on  a  few  apparently 
reliable  reports  from  wells  which  show  that 
the  preglacial  surface  indicates  a  valley 
whose  bottom  is  less  than  900  A.  T.,  in  some 
cases  less  than  850.    It  has  not  been  possi- 


ble to  outline  the  valley  throughout,  bat 
half  a  dozen  observations  through  Ida  and 
Sac  counties  are  most  easily  explained  bj 
such  a  theory.  The  fact  that  WaU  lake 
lying  on  the  summit  formerly  drained  into 
Boyer  Biver  and  now  into  the  Bacooon, 
and  another  fact  that  the  Boyer  rises  east 
of  the  crest  of  the  divide,  has  first  a  course 
east  of  south  and  at  this  point  turns  south- 
west, are  also  most  easily  explained  by  the 
theory  given. 

There  was  a  descent  of  about  350  feet 
from  Sioux  City  to  Wall  Lake. 

7.  Platte  Biver  of  Nebraska.— T!\m 
stream  presents  difiSculties  which  have  not 
yet  been  satisfactorily  solved.  The  lowest 
surface  overlain  with  glacial  deposits  in 
their  original  position  seems  to  be  about 
970  feet  A.  T.  in  the  vicinity  of  Omaha 
and  Council  Bluffs.  The  lowest  striated 
rock  surface  is  about  1,000  A.  T.,  except  a 
ledge  at  Omaha  reported  by  Dr.  C.  A.  White, 
which  was  about  6  feet  above  the  river,  and 
may  have  been  the  result  of  the  action  of 
river  ice.  It  is  conceivable  that  till  may 
have  slumped  30  feet  into  more  recent  exca- 
vations without  clearly  showing  the  fact 
There  are  numerous  evidences  of  such 
slumping  elsewhere  along  the  trough  of  the 
Missouri. 

Now  there  seems  to  be  quite  clear  evi- 
dence, as  will  be  explained  in  the  next  sec- 
tion, that  in  early  Pleistocene  there  was  a 
divide  at  least  900  feet  A.  T.  near  Leaven- 
worth and  that  south  of  it  drainage  levels 
were  considerably  higher  than  north  of  it 
There  would,  therefore,  have  been  insuffi- 
cient slope  in  that  direction  to  have  exca- 
vated down  to  970  feet  A.  T.  150  miles 
away.    We  seem  driven  therefore  to  find 
some  other  outlet. 

Could  it  have  been  through  to  the  Dei 
Moines  by  the  old  channel  in  Sac  coun^f 
That  would  have  had  a  steeper  grade  than 
by  Leavenworth.    We  have  not  been  ahk 
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to  find  any  other  route  to  the  Des  Moines 
half  as  probable,  but  it  has  been  argued 
elsewhere^  that  eastern  Iowa  was  formerly 
relatively  considerably  higher  than  now. 

Could  it  have  been  southeast  to  the 
Grand  Biver  of  Missouri  1  From  the  mouth 
of  Platte  Biver  to  a  point  in  Grand  River 
of  equal  altitude  to  the  Missouri  at  Leaven- 
worth is  oonsiderably  shorter  than  to  the 
latter  point.  It  is  quite  possible  that 
Orand  River  was  not  much  higher  in  pre- 
glacial  time  than  now.  The  region  has  not 
been  examined  with  reference  to  this  prob- 
Iffli,  but  there  is  nothing  in  the  course  of 
present  streams  nor  anything  reported  con- 
cerning the  geology  of  that  region  which 
suggests  that  the  Platte  ever  followed  that 
eonrse.  We  must  therefore  leave  the  prob- 
lem not  definitely  solved,  though  the  second 
hypothesis  seems  on  the  whole  the  more 
probable. 

8,  Kansas  Biver. — The  preglacial  course 
of  this  stream  is  known  to  have  followed 
nearly  its  present  course  but  from  125  to 
150  feet  higher  than  now.  This  is  shown 
by  stretches  of  chert  gravels  with  no  ad- 
mixture of  northern  erratics,  such  as  the 
glaciers  brought  into  the  region.  We  may 
conceive  that  it  followed  the  course  of  the 
Missouri  from  Kansas  City  to  the  vicinity 
of  Miami  and  thence  southeast  by  Salt  Foriv 
to  the  Lamine  River  and  back  to  the  Mis- 
souri again.  If  the  Platte  reached  Grand 
Biver  it  would  here  have  joined  the  Kansas. 
From  the  distribution  of  the  drift  and 
loess  in  Missouri  I  argued  some  years  ago'^ 
that  the  Osage  in  early  Pleistocene  did  not 
join  the  Gasconade  but  turned  north  by  the 
present  course  of  Auxvasse  Creek  and  over 
into  Salt  River  and  so  to  the  Mississippi. 
It  does  not  seem  very  probable,  though  not 
elearly  forbidden  by  known  facts.  The  up- 
land between  rises  to  870,  and  there  is  no 

«  Kam.  Uwiv.  8eL  Bull,  VoL  VI.,  p.  376. 
•Mo.  GtooL  Sxarey,  VoL  X.,  pp.  200  and  212. 


trace  of  divide  between  the  Osage  and  the 
Gasconade,  nor  are  th^  different  in  depth 
and  age,  as  we  should  expect,  if  they  had 
been  separated  till  recently.  The  other 
alternative  is  to  suppose  that  its  course  was 
down  the  present  Missouri  to  its  mouth,  and 
that  the  shallow  valley  along  the  line  of  the 
Auxvasse  and  Salt  Fork  is  due  to  general 
erosion  acting  on  softer  rocks,  rather  than 
to  the  presence  of  a  master  stream. 

B.     THE   MISSOURI   DUBINa   THE   NEBBASKAN 

STAGE 

We  now  proceed  to  consider  the  probable 
history  of  the  Missouri  during  the  succes- 
sive stages  of  the  Ice  Sheet  of  the  Pleisto- 
cene. The  stages  usually  recognized  are  in 
order:  Nebraskan,  Kansan,  lUinoian,  lowan 
and  Wisconsin,  with  substages  of  the  last 
Altamont,  Gary  Antelope,  etc.,  correspond- 
ing to  the  principal  moraines  left. 

We  know  little  of  the  Nebraskan  Stage 
except  that  the  ice  did  not  then  extend  so 
far  as  the  Kansan  and  that  its  deposits 
have  been  mostly  carried  away  or  hidden 
by  the  ice  of  the  latter  stage.  The  ice  ad- 
vancing from  the  north  gradually  pressed 
southward  up  the  Red  River  valley,  and 
dammed  the  master  stream,  formed  of  the 
streams  we  have  enumerated  as  flowing 
northeast  from  the  present  James  River 
valley,  and  caused  an  overflow  into  the  Des 
Moines  valley.  Later  it  closed  up  their 
entrance  into  the  Red  River  valley  from 
the  west,  and  caused  the  Missouri,  Cannon 
Ball,  Grand  and  Cheyenne  to  become  a  lake, 
and  to  overflow  whatever  divide  separated 
them  from  White  River,  and  eventually  to 
overflow  the  divide  separating  them  from 
the  Niobrara,  outlining  for  the  first  time 
the  course  of  the  James  River. 

Meanwhile,  the  ice  passed  more  freely 
southward  in  the  Des  Moines  valley,  filling 
it  and  forcing  the  Niobrara  to  overflow 
what  ever  divide  separated  it  from  the 
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Platte,  and  compelling  all  the  streams  men- 
tioned to  find  their  way  around  the  edge  of 
the  ice  southward,  probably  along  the  line 
of  the  present  Missouri,  or  a  little  west  of 
it,  from  Sioux  City  to  Nebraska  City  and 
quite  likely  for  a  time  through  the  Grand 
River  of  Missouri. 

We  are  assured  that  the  ice  entered  east- 
em  Nebraska  and  reached  to  the  south  line 
of  Iowa.  In  Dakota,  it  probably  did  not 
enter  the  James  River  valley  extensively, 
for  the  gap  by  which  it  entered  was  prob- 
ably narrow  and  its  axis  at  right  angles  to 
the  lobe  which  filled  the  Red  River  and 
Des  Moines  valleys. 

C.   THE  MISSOURI  DURING  THE  KANSAN  STAGE 

After  a  recession,  we  know  not  how  far 
back,  the  ice  advanced  again  to  its  maxi- 
mum extent.  The  ice  filled  the  Des  Moines 
valley  again,  and  overflowed  southward  to 
central  Missouri,  westward  to  Lincoln, 
Neb.,  and  southwest  to  Topeka,  Ean.  As  it 
crowded  the  great  stream  which  skirted  its 
edge,  for  the  first  time  it  overflowed  the 
divide  separating  it  from  the  Kansas,  at 
Weston,  Mo.,  a  little  north  of  Leavenworth. 
This  fact  is  recorded  in  a  stratum  of  boul- 
ders, nearly  20  feet  thick  and  extending  for 
miles  along  the  blufEs  east  of  the  river.  It 
rests  on  Carboniferous  shales  which  rise 
about  140  feet  above  the  present  river. 
Among  the  boulders  are  scattering  ones  of 
northern  origin  attesting  the  vicinity  of  the 
ice  sheet.  Of  course,  when  the  ice  reached 
Topeka,  that  locality  of  Weston  was  deeply 
buried  with  ice,  and  the  master  stream  was 
forced  much  farther  westward,  as  we  shall 
see. 

Meanwhile,  the  lobe  entering  the  James 
River  valley  found,  no  doubt,  a  freer  access 
because  of  the  erosive  work  of  the  earlier 
ice  lobe  and  of  the  streams  attending  it,  for 
they  worked  on  soft  material.  The  latter 
must   have    been    quite    large,    for   they 


drained  the  western  edge  of  the  ice  quite 
extensively.  Besides,  the  head  of  the  ice 
behind  was  probably  higher  than  before 
and  the  push  forward  stronger.  Moreover, 
because  of  the  latter  condition,  the  ice  over- 
rode the  divide  to  the  north  more,  and  the 
push  was  more  southward  than  before,  so 
that  in  this  Eansan  stage  the  Dakota  ice 
lobe  reached  perhaps  as  far  south  and  west 
as  West  Point,  Neb.,  and  became  confluent 
with  the  west  edge  of  the  Minnesota-Des 
Moines  lobe  for  hundreds  of  miles. 

As  the  ice  advanced  in  the  James  River 
valley  the  surrounding  streams  had  to  shift 
laterally  westward  and  when  dammed  rose 
and  overflowed  local  divides,  working  their 
way  southward  around  the  ice.  The  IBs- 
souri  River  entering  the  James  River  val- 
ley from  the  north,  probably  with  the 
Souris,  skirted  the  western  edge  of  the  ice, 
through  the  Dakotas  to  the  Niobrara,  being 
successively  augmented  by  the  various 
streams  before  mentioned  from  the  west 
Reaching  the  Niobrara  it  first  followed  it 
eastward  to  the  vicinity  of  Sioux  City,  but 
later  as  the  Dakota  lobe  crowded  against 
the  highlands  of  northeastern  Nebraska, 
the  river  was  choked  off  and,  being  dammed, 
it  formed  a  deep  lake,  reaching  far  north 
along  the  western  edge  of  the  ice  and 
eventually  overflowed  southward  from  the 
south  bend  of  the  Niobrara,  past  Creighton 
and  Plainview,  where  the  channel  is  still 
traceable,  to  the  Elkhom. 

So  also  farther  south,  the  stream  was 
pushed  westward  by  the  advance  of  the 
Eansan  ice  from  the  former  course  along 
the  east  line  of  Nebraska,  to  a  line  along 
Logan,  Elkhorn  and  Platte  rivers,  and  pos- 
sibly for  a  short  time  over  the  divide  into 
the  Nemaha  to  its  earlier  course  through 
Missouri. 

But  eventually  when  the  ice  reached  its 
maximum,  the  stream  from  the  Niobrara 
before  sketched  crossed  the  line  of  the  Elk- 
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horn  at  Norfolk,  went  up  Taylor  Creek, 
over  the  divide  south  at  Creston,  to  the 
Platte,  and  over  the  divide  south  of  that, 
near  or  east  of  David  City,  into  the  Big 
Blue.    From  there  the  course  is  clear. 

The  course  from  the  Elkhom  to  the  Big 
Blue  is  largely  conjectural.  There  may 
have  been  no  distinct  channel  much  of  the 
way,  for  any  considerable  time.  Drift  de- 
posits in  Nebraska  seem  more  than  usually 
of  a  stratified  or  banded  character  espe- 
cially toward  the  margin.  There  may  have 
been  extensive  shallow  lakes  over  much  of 
the  way. 

Some  present  altitudes  along  this  course 
will  be  instructive.  Through  the  Dakotas, 
the  altitude  may  have  been  1,600  to  1,700 
feet;  Plainview  is  1,683,  Norfolk,  on  the 
Elkhom,  1,525 ;  Creston,  1,604;  Schuyler  on 
the  Platte,  1,350 ;  David  City,  1,607 ;  Miller- 
ton,  on  the  Big  Blue,  1,590.  It  may  possi- 
bly have  reached  the  Big  Blue  by  Skull 
Creek  and  Oak  Creek. passing  a  little  west 
of  Lincoln  and  over  the  divide  near  Berks, 
without  finding  an  altitude  over  1,500  A.  T. 

After  reaching  the  Big  Blue  the  course 
was  clear.  The  course  was  unobstructed  to 
the  Kansas  at  Manhattan,  Kan.,  and  east- 
ward by  the  latter  stream  around  the  ice  to 
the  Mississippi.  So  at  first,  but  as  the  ice 
continued  southward  it  for  a  time  dammed 
the  Big  Blue,  a  little  below  Blue  Bapids, 
Kan.,  forming  a  short-lived  lake  which  cov- 
ered the  eastern  half  of  Washington  county, 
Kan.,  and  possibly  at  about  the  same  time 
formed  a  similar  lake,  Kaw  Lake  as  it  has 
been  called,  in  the  valley  of  Kansas  Biver, 
by  filling  the  trough  of  that  stream  with  ice 
from  Wamego  to  Leeompton,  a  distance  of 
more  than  sixty  miles.  Kaw  Lake,  soon 
filled  and  found  an  outlet  over  the  divide 
south  200  feet  higher  than  the  present 
stream,  and  from  the  valley  of  one  small 
tributary  of  the  Kansas  to  another,  till 
Boniheast  of  Topeka  it  reached  the  valley 


of  the  Wakarusa,  which  conveyed  it  around 
tothevalleyof  the  Kansas  below  the  barrier. 
At  Kansas  City  the  ice  sheet  crowded 
against  the  heavy  limestone  ledges  in  the 
northern  part  of  the  city,  while  the  river 
occupied  the  valley  in  the  southern  part  of 
the  city,  which  leads  eastward  to  the  Mis- 
souri again. 

This  course  was  occupied  through  Kansas 
long  enough  to  cut  down  quite  a  channel 
and  to  pave  it  with  boulders  and  gravel, 
before  the  recession  of  the  ice  opened  up 
the  channel  of  the  Kansas  again. 

D.    WHUiE   THE  KAKSAN  ICE  WAS  REOEDn^Q 

Though  the  ice  sheet  of  the  Kansan  stage 
seems  not  to  have  paused  in  any  one  posi- 
tion long  enough  to  form  a  marginal  mor- 
aine anywhere,  its  advance  and  recession 
must  have  been  very  slow.  After  the  Kan- 
sas resumed  its  preglacial  course  it  cut 
down  considerably  before  it  ceased  to  re- 
ceive the  drainage  of  the  ice,  or  before  main 
drainage  of  the  ice  had  shifted  back  to  the 
line  of  the  present  Missouri,  south  of 
Dakota. 

Omitting  many  details  that  might  be 
given  in  the  progress  of  shifting,  I  will 
simply  give  one  which  has  been  studied. 

When  the  Kansan  ice  was  at  its  maxi- 
mum, the  master  stream  of  drainage  flowed 
past  Plainview  at  an  altitude  of  1,683.  As 
the  ice  receded  to  the  east  and  north  the 
stream  found  a  way  at  a  lower  level  along 
the  edge  of  the  ice  for  several  miles  and 
then  over  the  divide  at  Coleridge  at  1,552, 
and  then  down  Logan  Creek.  This  allowed 
the  rapid  lowering  of  the  water  in  the  tem- 
porary lake  in  the  Niobrara,  and  caused 
the  deposition  of  much  gravel  along  the 
line.  As  the  ice  receded  farther  the  stream 
followed  the  ice  front  till  it  reached  the 
line  of  the  former  course  of  the  Niobrara, 
which  passed  northeast  from  its  present 
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junction  with  the  Missouri  and  joined  the 
James  several  miles  north  of  Yankton.* 

At  this  point  we  may  offer  a  word  con- 
cerning the  loess.  This  problematic  deposit 
covers  the  Kansan  till  almost  universally. 
The  surface  of  the  latter  is  generally  much 
eroded,  and  because  of  thisithas  been  argued 
that  a  long  time  elapsed  between  the  depo- 
sition of  the  two  formations.  It  was  once 
claimed  that  the  loess  was  largely  of  lowan 
age,  but  it  can  be  reasonably  questioned 
whether  erosion  might  not  have  been 
rapidly  accomplished  by  the  waters  closely 
attending  the  edge  of  the  ice,  while  the 
loess  may  have  been  deposited  in  flooded 
streams  and  local  lakes  remote  from  the 
edge.  This  silty  material  has  doubtless 
been  further  modified  by  wind  action  and 
by  later  erosion  and  slumping.  A  strong 
objection  to  the  flood  theory,  formerly  felt, 
was  the  supposition  that  the  channels  of  that 
time  were  as  deep  as  the  present,  which  we 
have  seen  was  not  the  case.  The  drainage 
level  of  Elansan  time  was  from  80  to  120 
feet  higher  than  that  of  the  present,  and  it 
would  have  required  scarcely  a  higher  rise 
of  water  to  have  overflowed  the  uplands  of 
that  time  than  that  which  we  shall  find 
attended  the  retreat  of  the  Wisconsin  ice 
sheet. 

E.   FROM  THE  END  OF  THE  KANSAN  STAGE  TO 
THE  BEGINNING  OF  THE  WISCONSIN 

This  was  a  long  time  during  which  the 
ice  occupation  of  the  region  under  consider- 
ation was  not  conspicuous.  It  corresponds 
to  the  lUinoian  and  lowan*  advances  and 
secessions  of  the  ice.  Elsewhere  the  ice 
found  a  growth  into  southern  Illinois  and 
far  enough  into  southeastern  Iowa  to  push 
the  Mississippi  westward  nearly  forty  miles, 
then  a  recession  and  an  advance  from  the 
northwest  in  eastern  Iowa  till  the  Missis- 
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sippi  was  pushed  eastward  over  into  Bock 
Eiver. 

Meanwhile  the  ice  may  have  lingered  in 
northern  Minnesota  and  Dakota  and  have 
caused  greater  volume  to  the  streams  than 
now.  The  course  of  the  master  stream  was 
doubtless  in  the  James  valley  approxi- 
mately along  the  course  of  the  present 
James  River,  and  further  south  along  the 
present  Missouri.  Erosion  deepened  all 
channels,  till  their  bottoms  approached  the 
level  of  the  present  surfaces  of  the  streams. 
The  valleys  were  widened  considerably, 
particularly  in  the  soft  Cretaceous  forma- 
tions in  the  Dakotas  and  northwestern 
Iowa. 

F.    DURING  THE  ADVANCE  OF  THE  WISCONSIK 

ICE 

As  in  earlier  stages  the  Minnesota  and 
Dakota  lobes  of  ice  were  the  only  ones 
advanced  southward  along  the  same  lines 
which  affected  seriously  the  Missouri.  They 
advanced  southward  along  the  same  lines 
as  before,  and  though  probably  with  greater 
velocity  and  vigor,  yet  they  did  not  attain 
so  great  extent.  This  may  be  explained 
possibly  by  a  warmer  climate  than  in 
former  advances.  The  Minnesota  lobe 
reached  only  to  Des  Moines,  Iowa.  The 
Dakota  lobe  only  to  the  south  line  of  South 
Dakota,  although  it  pushed  farther  west- 
ward than  before  up  the  valleys  of  the  west- 
em  tributaries.  Why  this  should  be  is  not 
very  evident.  Possibly  because  of  the 
greater  depth  and  width  of  the  trough  of 
the  Niobrara  River  where  it  was  transverse 
to  the  paths  of  the  ice,  and  because  of  the 
greater  volume  of  water  skirting  the  ice 
front  there  on  the  south.  On  the  west,  how- 
ever, the  greater  maturity  and  therefore  the 
greater  width  of  the  valleys  of  the  western 
tributaries,  like  the  White,  Cheyenne  and 
Grand,  enabled  the  ice  to  push  westward 
easier  than  before.     At  any  rate  the  de- 
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posits,  moraines  and  till,  show  that  the  ice 
pushed  westward  up  each  of  the  vaUeys 
neailj  to  the  line  of  the  present  Miasonri. 
In  other  words,  the  ice  filled  the  present 
James  Biver  valley  so  completely  that  all 
the  western  streams  were  dammed  and  the 
waters  rose  in  each  till  an  outlet  was  found 
southward.  Between  the  Missouri  and 
Cannon  Ball  and  Grand  rivers  the  divides 
were  low  and  of  soft  material.  But  be- 
tween the  Grand  and  the  Cheyenne  was  a 
prominent  ridge  capped  with  Fox  Hills 
sandstone  rising  over  2,000  A.  T.  North  of 
this  was  formed  Lake  Arikaree,  reaching 
up  the  line  of  the  present  line  of  the  Mis- 
sonri  to  or  beyond  the  mouth  of  the  Yellow- 
stone. Into  it  at  several  points  the  ice 
sheet  at  its  maximum  dropped  small  ice- 
bergs, by  which  boulders  were  scattered 
over  the  bed  of  the  lake,  and  particularly 
on  its  southern  margin,  which  is  now  in 
places  marked  by  a  line  of  boxddjer-capped 
bnttes  and  ridges  apparently  correspond- 
ing to  an  old  water  level  or  lake  margin. 

The  divide  between  the  Cheyenne  and 
White  rivers  was  again  comparatively  low, 
but  that  between  White  and  the  Niobrara 
was  again  high,  nearly  2,000  feet  A.  T., 
and  capped  with  Tertiary  sandstone. 
Through  this  an  outlet  was  started  which 
now  is  an  imposing  gorge,  750  feet  deep. 
The  ice  also  blocked  the  Niobrara  from 
Springfield  to  Yankton,  but  did  not  force  it 
over  the  divide  southward  as  during  the 
Kansan  stage.  Instead  the  river  was 
crowded  up  on  the  south  side  of  its  valley 
where  it  excavated  so  deep  a  channel  before 
the  retirement  of  the  ice  that  it  became 
permanent. 

So  we  have  the  present  course  of  the 
Missouri  from  Ft  Stevenson  to  Yankton  as 
a  direet  result  of  the  Wisconsin  stage  of 
the  iee  sheet,  as  the  course  from  Sioux  City 
to  Nebraska  City  was  probably  determined 
\ry  the  Nebraskan  stage  and  from  Nebraska 


City  to  Kansas  City  and  possibly  to  its 
mouth  by  the  Kansan  stage. 

6.  DURING  THE  RECESSION  OF  THE  WISOONSiy 

STAGE 

The  Wisconsin  was  the  last  great  in- 
vasion of  the  ice  sheet,  and  its  recession  was 
long  and  marked  by  long  pauses,  when 
belts  of  knobs  and  ridges  of  debris  were 
dropped  from  the  nearly  stationary  edge 
of  the  ice.  The  first  of  these  and  the  most 
voluminous  was  formed  a  few  miles  within 
the  maximum  extent  of  the  ice.  Before  the 
next  was  formed  there  was  recession  far 
within  the  line  of  the  second  moraine  and 
then  an  advance  and  a  pause  to  form  the 
second  moraine.  So  that  the  Wisconsin 
stage  had  many  substages  similar  to  the 
stages  already  reviewed  except  that  they 
were  shorter  and  with  ever-waning  extent. 
During  the  recession  from  the  first  moraine 
there  was  the  unloosing  of  great  volumes  of 
water  as  there  was  at  the  close  of  the  Kan- 
san, laden  with  much  sediment,  coarse  and 
fine.  The  coarse  dropped  near  the  edge  of 
the  ice-fonned  valley  trains,  the  fine,  car- 
ried far,  formed  a  deep  accumulation  of 
silt,  particularly  in  broader  and  stiller 
portions  of  the  streams.  Such  deep  de- 
posits are  found  well-preserved  at  many 
points.  Their  upper  surface  seems  origi- 
nally to  have  been  nearly  fiat  like  a  river 
terrace,  but  is  now  not  only  deeply  eroded, 
but  is  more  or  less  increased  in  height  by 
the  wash  from  the  upland  back.  The  lower 
limit  is  of  course  uneven,  but  usually  is 
only  a  few  feet  above  the  present  level  of  the 
streams.  This  deep  silt  and  sand  deposit  is 
frequently  from  80  to  120  feet  deep.  It 
closely  resembles  the  loess  often  found  on 
the  uplands  in  the  vicinity.  In  fact  th^ 
have  often  been  confused,  nor  is  it  any 
wonder. 

This  lower  loess  or  early  Wisconsin  flood 
deposit  is  finely  exposed  at  Kansas  City, 
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Kan.y  also  in  the  bench  along  the  north 
side  of  Kansas  City,  Missouri.  At  Leaven- 
worth, St.  Joseph,  and  south  part  of  Sioux 
City,  besides  several  less  conspicuous  points 
between,  and  further  down  the  river.  Simi- 
lar deposits  are  found  in  the  lower  part  of 
the  Kansas  River  near  Edwardsville,  Holli- 
day  and  Bonner  Springs.  Here  it  is  due 
to  back  water  from  the  Missouri,  and  the 
character  and  color  differ  from  those  of  the 
Missouri  River  deposit. 

After  considerable  examination  I  have 
no  doubt  that  the  similar  terraces  in  west- 
em  Iowa  along  the  streams  which  headed 
near  the  edge  of  the  Wisconsin  ice  are  to  be 
referred  to  the  same  cause.  I  refer  to  the 
terraces  on  the  Boyer,  Soldier  and  Maple. 
The  absence  of  such  along  Mosquito, 
Nishnabotna  and  Nodaway  confirms  this 
conclusion.  They  were  too  far  away  to 
share  in  the  floods  from  the  Wisconsin  ice. 

Similar  floods  may  have  attended  similar 
recessions  from  later  moraines,  but  they 
were  less  effective,  and  after  the  third  or 
fourth  the  ice  retired  too  far  away  to  affect 
the  Missouri  notably.  Numerous  lower  ter- 
races are  found  along  the  Missouri  and  its 
tributaries,  which  record  such  stages  which 
attended  the  gradual  deepening  of  their 
channels  in  the  15,000  or  60,000  years  since. 

In  the  recession  of  the  ice,  glacial  lakes 
were  formed  from  time  to  time.  Lake  Da- 
kota was  formed  in  the  central  part  of  the 
James  River  valley^  while  the  fourth  mo- 
raine was  forming.  It  became  nearly  filled 
with  a  fine  silt  closely  resembling  loess.^ 
Later  Lake  Agassiz  occupied  the  Red  River 
valley,  but  it  was  beyond  the  scope  of  our 
subject. 

I  leave  the  subject  with  you.  If  I  have 
made  any  point  clearer  or  suggested  a 
thought  which  may  lead  to  further  light  I 
shall  be  well  satisfied. 

It  may  gratify  our  national  pride  a  little 

7  Iowa  Aoad.  Sou,  Vol.  Xin.,  p.  187. 


to  see  how  cleverly  nature,  not  long  ago, 
changed  so  much  of  the  drainage  which  was 
sweeping  the  rich  soil  of  our  great  plains 
into  the  British  dominions,  so  that  it  was 
permanently  diverted  into  our  borders. 

From  this  sketch,  we  see  how  nature  has 
wrought  the  course  and  character  of  the 
greatest  stream  on  earth,  and  one  of  the 
most  important.  It  may  not  be  called  as 
historic  as  others,  for  its  history  is  yet  to 
come.  Who  can  doubt  that  it  is  destined  to 
be  associated  with  some  of  the  mightiest 
and  most  far-reaching  events  of  the  future, 

J.  E.  Todd 
IJnivsbsity  of  Kansas 


BENJAMIN   OSGOOD  PEIBCE 

The  death  of  Professor  Benjamin  Osgood 
Peirce  at  Cambridge  on  January  14  removes 
before  his  time  one  of  the  most  valued  mem- 
bers of  the  Harvard  faculty  and  one  of  the 
most  scholarly  of  American  physicists. 
Having  been  asked  by  the  editor  of  Soiekce 
to  contribute  an  obituary  note,  although  feel- 
ing that  one  of  his  colleagues  could  do  it  in 
a  more  accurate  manner,  I  could  not  forego 
the  melancholy  satisfaction  of  paying  a  per- 
sonal tribute  to  the  best  of  teachers  and  the 
cherished  friend  of  thirty  years.  Peirce  came 
to  Harvard  as  instructor  in  the  same  year  as 
the  writer  as  a  freshman,  and  the  admiration 
he  then  inspired  has  only  grown  with  years. 

Peirce's  first  ancestor  in  America  was 
Bichard  Norman,  who  came  to  Gloucester  in 
1623.  His  great-grandfather,  Benjamin 
Peirce,  was  killed  at  Lexington.  From  him 
was  also  descended  Benjamin  Peirce,  the 
distinguished  mathematician.  On  his  mother's 
side  Peirce  was  descended  from  ship-owners  in 
Salem.  Bom  on  February  11,  1854,  at 
Beverly,  it  was  from  such  sterling  stock  that 
Peirce  inherited  the  New  England  conscience 
and  capacity  for  thoroughness  which  were  his 
leading  characteristics.  He  received  an  excel- 
lent preliminary  education  in  the  schools  of 
Beverly,  and  afterwards  prepared  himself  for 
college,  with  plenty  of  Latin,  Oreek  and  mathe- 
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matics,  then,  as  now  the  best  training  for  a 
scientist,  and  he  never  forgot  them.  Neither 
did  he  slight  the  modem  languages  nor  the 
vernacular,  for  nothing  but  the  best  of  Eng- 
lish ever  proceeded  from  his  mouth  or  pen. 

Qraduating  at  Harvard  in  1876,  he  had 
already  shown  a  marked  talent  for  both 
mathematics  and  physics,  and,  receiving  a 
traveling  fellowship,  he  proceeded  for  further 
study  to  Leipzig,  where  he  worked  in  Wiede- 
mann's laboratory,  and  dbtained  the  degree 
of  PhJ).  in  1879.  After  this  he  spent  another 
year  at  Berlin  with  Helmholtz,  from  whom  he 
drew  much  inspiration.  During  these  four 
years  he  had  not  only  obtained  skill  in  experi- 
mental research,  but  he  had  obtained  a  thor- 
ough grounding  in  the  principles  of  mathe- 
matical physics,  then  almost  entirely  un- 
taught in  any  American  university. 

Betuming  to  the  United  States  in  1880, 
Peirce  spent  a  year  in  teaching  at  the  Boston 
Latin  school,  and  in  1881  received  the  appoint- 
ment of  instructor  in  mathematics  at  Harvard. 
This  was  not  what  he  desired  most,  but  he 
took  hold  of  the  work  with  enthusiasm,  and 
among  other  subjects  taught  the  calculus  in 
a  two-years'  course,  alternating  with  Professor 
Byerly.  A  splendid  course  it  was,  and  those 
students  who  took  it  under  one  disputed  with 
those  taking  it  under  the  other  as  to  which 
was  the  better  teacher.  But  the  most  notable 
course  instituted  by  Peirce  and  shared  by  this 
pair  of  masterly  teachers  was  that  one  in 
which  Peirce  treated  the  theory  of  the  New- 
tonian potential  function,  and  Byerly  the 
theory  of  Fourier's  series.  The  writer  well 
remembers  his  feeling  of  mystification,  when 
at  the  end  of  his  freshman  year,  on  consulting 
the  elective  pamphlet  to  select  courses  for  the 
next  year,  he  came  across  the  announcement^ 
Arbitrary  Functions  and  the  Theory  of  the 
Potential.  What  on  earth  were  arbitrary 
functions,  and  what  was  the  '^ potential"? 
Sis  highly  respected  teacher  in  the  high 
school,  hitherto  an  unfailing  adviser,  could 
sot  tell.  But  as  a  matter  of  fact  this  course 
marked  a  new  era  in  American  university 
'woAl,  for,  as  has  been  stated  above,  the  teach- 
ing of  mathematical  physics  in  this  country 


was  practically  non-existent.  I  say  this 
advisedly,  having  in  mind  that  mechanics  was 
taught  to  a  certain  extent,  and  that  there 
were  one  or  two  courses  on  the  theory  of  light, 
but  the  character  of  the  teaching  was  totally 
different  from  that  of  the  present  era.  Peirce 
had  come  back  from  G^e^many  full  of  enthu- 
siasm for  the  thoroughgoing  German  methods 
and  the  magnificent  achievements  of  Gauss, 
Riemann  and  Dirichlet,  which  had  oi>ened  up 
to  him  a  new  world.  The  backbone  of  theo- 
retical physics  is  the  subject  of  partial  differ- 
ential equations,  and  the  most  suitable  gate 
to  enter  by  is  the  theory  of  the  potential 
belonging  to  forces  acting  according  to  the 
law  of  the  inverse  square.  This  Peirce  had 
the  insight  to  perceive,  and  made  it  his  part 
to  work  up  a  course  on  this  subject,  which  he 
treated  with  rare  clearness  and  skill.  The  sub- 
ject-matter of  this  course  afterwards  appeared 
in  his  treatise  '' Elements  of  the  Theory  of 
the  Newtonian  Potential  Function,"  which 
passed  through  three  or  four  editions  and 
constituted  a  model  of  what  such  a  work 
should  be.  One  other  of  the  fruits  of  his 
teaching  was  the  short  table  of  integrals, 
whose  convenience  has  brought  him  the  grati- 
tude of  many  a  student  of  the  calculus. 

In  1884  came  the  appointment  as  assistant 
professor  of  mathematics  and  physics,  and 
Peirce  took  his  place  in  the  department  of 
physics,  to  which  he  rightly  belonged,  and  in 
which  he  was  able  to  do  his  share  in  the  recon- 
stitution  and  modernization  of  that  depart- 
ment which  it  was  now  to  undergo  in  the  new 
Jefferson  laboratory.  This  was  at  the  begin- 
ning of  systematic  laboratory  work  in  physics 
in  this  country,  and  there  was  a  certain 
amount  of  friction  in  getting  the  new  ideas 
started.  In  1888  with  the  retirement  of  Pro- 
fessor Joseph  Levering  he  was  succeeded  by 
Peirce  in  the  HoUis  professorship  of  mathe- 
matics and  natural  philosophy,  a  decided 
honor  for  so  young  a  man.  At  the  same  time 
Professor  John  Trowbridge  became  director 
of  the  laboratory,  and  from  this  time  on  there 
was  a  rapid  development  of  the  laboratory 
work  into  what  has  become  one  of  the  best 
organized  courses  in  the  country,  while  re- 
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search  was  for  the  first  time  recognised  and 
encouraged.  Peirce  took  for  his  field  the 
development  of  the  laboratory  coarse  in 
electricity  and  magnetism,  which  he  brought 
to  a  high  degree  of  efficiency  and  interest.  At 
the  same  time  he  devoted  a  large  part  of  his 
powers  to  the  graduate  courses  on  mathe- 
matical physics,  particularly  the  theory  of 
electricity  and  magnetism  and  hydrodynamics. 
Besides  this  he  threw  himself  vigorously  into 
the  prosecution  of  research,  which  he  kept  up 
with  unabated  assiduity  until  the  end.  With- 
out going  into  these  researches  in  detail,  it 
wiU  suffice  to  say  that  they  were  probably 
about  fifty  in  number,  and  of  considerable 
variety.  Beside  those  on  various  subjects  of 
mathematical  physics,  the  experimental  papers 
nearly  all  required  an  unusual  amount  of 
mathematical  theory.  Most  notable  are  the 
researches  on  the  thermal  conductivity  of 
various  kinds  of  stone  and  its  variation  with 
temperature,  in  which  he  had  the  collabora- 
tion of  his  friend  H.  W.  Willson,  and  his  re- 
searches on  magnetism,  on  which  he  was  still 
engaged  at  the  time  of  his  death.  Both  these 
subjects  are  of  extreme  difficulty,  and  to 
them  he  devoted  his  best  efforts,  combining 
remarkable  experimental  skill  with  the  mathe- 
matical knowledge  necessary  for  their  treat- 
ment. It  was  this  rare  combination  that 
characterized  the  success  of  Peirce's  woric,  and 
made  him  such  a  valuable  colleague.  It  was 
said  by  one  of  his  colleagues  that  he  knew 
more  physics  than  any  other  member  of  the 
department  of  physics,  and  more  mathematics 
than  any  other  member  of  the  mathematical 
department,  and  the  statement  was  not  con- 
tradicted by  any  of  them. 

But  this  devotion  to  work,  while  producing 
most  satisfactory  results,  was  not  without  its 
penalty,  for  the  inevitable  result  of  overwork 
was  a  nervous  breakdown,  to  which  he  was 
obliged  to  give  way  nearly  a  dozen  years  ago, 
and  to  take  the  much-needed  year  of  rest  in 
Europe.  Unfortunately  it  was  too  late,  and 
one  year  was  not  enough.  Although  he  re- 
covered sufficiently  to  resume  his  work,  eventu- 
ally at  his  normal  pace,  he  really  never  re- 
covered, and  the  rest  of  his  life  was  a  brave 


fight  against  ill-health,  carried  on  against 
tremendous  odds,  with  a  cheerfulness  which 
deceived  many.  For  years  he  suffered  from 
insomnia,  and  at  last  the  mechanism  was 
entirely  worn  out,  and  after  an  extremely 
painful  illness  borne  with  great  fortitude  he 
succumbed  to  an  attack  of  angina  pectoris. 

But  it  was  not  alone  his  scientific  work  that 
made  Peirce  such  a  source  of  strength  to  the 
university,  it  was  the  influence  of  his  rare 
personality  that  drew  to  him  hosts  of  friends 
among  students  and  colleagues.    Absolute  self- 
abnegation   and  devotion  to  duty  were  the 
keynote  of  his  character.    With  him  modesty 
was  so  excessive  as  to  almost  cease  to  be 
a  virtue.     When  consulted  by   a  ooUeagoe 
with     regard     to     some     difficulty,     almost 
invariably    his    first   response   was    that  he 
did  not  know  anything  about   the   subjecti 
and  it  was  necessary  to  draw  him  out  with 
insistence   in  order  to  get  at  his   superior 
knowledge.    He  waa  always  fearful  of  giving 
trouble  to  some  one,  and  frequently  lay  awake 
at  night  worrying  over  the  troubles  of  others, 
never  his  own.     Always  cheerful  and  ready 
with  a  joke  or  anecdote,  he  was  the  kindest 
and  sanest  of  advisers.    Possessed  of  a  sure 
and  childlike  religious  faith,  he  was  almost  a 
Puritan  in  the  conduct  of  his  own  life,  but 
absolutely  sympathetic  and  charitable  toward 
others.    Only  himself  he  did  not  spare.    Often 
his    friends    would    remonstrate    with    him 
against  his  risking  his  health  by  overwork, 
but  it  was  impossible  to  get  him  to  desist.   Bjs 
teaching  was   characterized  by  the  greatest 
clearness  and  infinite  pains.    Everything  that 
he  did  was  done  with  elegance  and  neatness. 
Often   the  writer   has   marveled   to   see  the 
beautiful  drawings  that  he  made  to  Oluatrate 
his  papers,  the  curves  being  laboriously  cut 
out  in  zinc  for  greater  accuracy.    He  kept  a 
font  of  mathematical  type  in  the  laboratory, 
and  set  up  many  of  the  complicated  f  ormuke 
in  his  table  of  integrals  with  his  own  hand. 
Though  a  thorough  Yankee,  he  had  a  broad 
knowledge  of  Europe,  spending  much  time  in 
England  and  Scotland,  and  nev^  forgetting 
his  precious  years  in  Germany.     He  was  a 
great  reader,  and  was  extremely  well  informed 
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<m  a  wide  range  of  subiects,  never  giving  up 
his  interest  in  the  classics.  In  every  way 
Peiroe  was  a  living  example  of  that  breadth 
of  character  and  interest  which  has  so  often 
been  characteristic  of  great  scientists,  but 
which  the  specialist  is  so  commonly  supposed 
to  lack. 

Peirce's  scientific  activity  was  rewarded 
with  many  distinctions.  In  1906  he  was 
elected  a  member  of  the  National  Academy  of 
Sciences.  He  was  also  a  fellow  of  the  Ameri- 
can Academy  of  Arts  and  Sciences  and  of  the 
American  Philosophical  Society,  member  of 
the  American  Mathematical  and  American 
Physical  Societies,  of  the  Astronomical  and 
Astrophysical  -Society  of  America,  the  Soci^t6 
Francaiae  de  Physique,  and  the  Circolo  Mate- 
matioo  di  Palermo.  He  was  one  of  the 
foonders  of  the  American  Physical  Society, 
and  was  last  year  elected  its  president.  The 
election  would  have  been  renewed  this  year, 
but  iust  before  the  meeting  Peirce,  evidently 
feeling  his  inability  to  discharge  the  duties  of 
the  office,  had  a  notice  sent  out  urging  mem- 
bers not  to  vote  for  him.  Unfortunately  his 
misgivings  were  justified.  In  1910  Harvard 
conferred  upon  him  the  degree  of  Doctor  of 
Science. 

Professor  Peiroe  married,  on  July  27,  1882, 
at  Edinbux|[:h,  Scotland,  Miss  Isabella  Turn- 
bo]]  Lendrethy  by  whom,  with  two  daughters, 
lie  is  survived.  At  his  funeral  Appleton 
dliapel  was  crowded  with  colleagues  and  stu- 
dcmts,  but  the  number  of  friends  who  will 
never  forget  his  influence  is  far  greater  than 
could  be  contained  in  any  building. 

Abthue  Gobdon  Webster 


THE  BMTANT  WALKBB  BXPBDITION,   OF 

TUB  UNIVXM81TT  OF  MICHIOAN,  TO 

THE  SANTA  MABTA  MOUNTAINS, 

COLOMBIA,  IN  TEB  SUM- 

MBM  OF  191S 

Thr  e3[pedition,  sent  out  from  the  museum 
of  zoology,  was  oiganised  to  do  zoological  work 
in  and  about  the  west  end  of  the  Sierra  Ne- 
▼ada  de  Santa  Marta,  in  northeastern  Colom- 
bia. The  plan  of  the  work  was  that  adopted 
for    all  expeditions  sent  by  the  museum  to 


regions  outside  of  the  state  of  Michigan. 
Relatively  small  areas  where  a  variety  of  condi- 
tions prevailed  were  located,  and  these  were 
examined  for  those  groups  of  animals  to  which 
the  members  of  the  museum  staff  are  giving 
most  attention.  Particular  study  was  made 
of  the  habits  and  local  distribution  of  the 
species,  and  the  results  were  preserved  as  speci- 
mens, notes  and  photographs  of  specimens  and 
environments. 

The  party  consisted  of  A.  S.  Pearse,  of  the 
University  of  Wisconsin,  F.  M.  'Gaige,  of  the 
University  of  Michigan,  and  the  writer  (in 
charge) ;  and  the  groups  which  received  most 
attention  were  the  reptiles,  amphibians,  ants, 
crustaceans  and  molluscs.  The  collections  of 
these  forms  may  be  summarized  as  follows: 
reptiles  and  amphibians,  about  1,000  speci- 
mens; ants,  603  lots;  crustaceans,  140  lots; 
molluscs,  150  lots.  Small  collections  of  other 
groups  were  made  by  preserving  such  material 
as  was  discovered,  the  collecting  being  re- 
stricted to  a  few  forms  which  could  be  secured 
in  series  without  interfering  with  the  regular 
work.  The  groupB  which  received  such  atten- 
tion are  leeches,  earthworms,  myriapods, 
scorpions,  beetles,  the  genus  Peripatus,  and 
fishes.  The  other  material  secured  consists 
almost  entirely  of  specimens  of  those  forms 
needed  for  illustrative  purposes  or  as  additions 
to  the  synoptic  collections  in  the  museum. 

The  expedition  reached  Santa  Marta  on 
July  1  and  at  once  proceeded  to  an  elevation 
of  4,500  feet.  From  this  point  a  strip  of  terri- 
tory from  2,200  feet  to  8,300  feet  (the  summit 
of  San  Lorenzo)  was  explored  for  twenty-six 
days.  On  July  27  the  party  moved  to  the 
plain  and  spent  nine  days  in  continuing  the 
explored  strip  from  2,200  feet  to  the  foot  of 
the  range.  The  remainder  of  the  time  until 
September  1  was  given  to  the  investigation  of 
the  lowlands  in  three  i>laces — about  Santa 
Marta,  at  Fundacion  and  on  the  Salamanca 
coast  near  Gienaga. 

Not  a  little  of  the  success  of  the  expedition 
is  to  be  attributed  to  the  assistance  and  hos- 
pitality of  Mr.  and  Mrs.  O.  L.  Flye  and  the 
menri>ers  of  their  family,  Mr.  and  Mrs.  M.  A. 
Carriker,  Mr.  William  A.  Trout,  consular  agent 
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at  Santa  Marta,  and  Mr.  Eobert  Sargent, 
Americans  residing  near  Santa  Marta.  Through 
their  efforts  the  party  was  provided  with  splen- 
did facilities  for  field  work  and  reoeiTed  sub- 
stantial assistance  in  gathering  material  The 
Oolombian  goyemment  permitted  the  free 
entrance  of  the  equipment. 

The  collections  of  the  expedition  are  now 
being  studied  by  a  number  of  investigatorSy 
and  the  results  will  be  published  from  time  to 
time  as  the  studies  are  completed. 

Alexander  O.  Buthyen 
Museum  of  Zooloot, 
Univebsitt  of  Michigan 


THE  PBESIVENT  OF  THE  UNIVEBSITY  OF 

ILLINOIS 

A  OOBRESPONDENT  at  the  XTniversity  of  Uli- 
feiois  asks  us  to  print  the  following  communi- 
isation : 

In  order  to  ascertain  whether  or  not  a  persistent 
Inunor  that  he  had  not  the  support  of  the  faculty, 
was  true,  President  Edmund  J.  James,  of  the 
University  of  Illinois,  submitted  the  matter  to  a 
referendum  vote  of  those  of  the  faculty  elected  for 
two  years  or  longer.  The  result  was  overwhelm- 
ingly  against  the  rumor — 188  expressing  confidence 
in  the  president  as  against  four  who  voted  in  the 
negative.  At  a  later  meeting  a  vote  of  instructors 
and  assistants — ^those  holding  positions  of  one 
year  tenure — revealed  an  even  greater  degree  of 
eenfidence,  but  one  disenting  voice  arising.  The 
latter  meeting  was  called  on  the  initiative  of  the 
men  themselves. 

The  procedure  was  unique  in  American  universi- 
ties. Indeed  the  American  university  system  has 
been  criticized  to  the  effect  that  the  president  or 
head  has  the  power  of  an  autocrat.  Autocratic 
power,  all  history  shows,  is  unsafe  in  any  man's 
hands,  as  it  soon  becomes  too  dear  to  his  heart. 
Therefore  when  a  man  elected  to  the  presidency  of 
jk  great  university  voluntarily  submits  the  question 
of  his  own  efficiency  to  the  vote— a  secret  ballot — 
of  his  force,  the  act  has  signal  significance. 

During  the  ten  years  that  Dr.  James  has  served 
as  president  the  university  has  made  phenomenal 
growth  in  revenue,  equipment,  faculty,  attendance 
and  general  standing.  The  commonwealth  has  been 
liberal;  trustees,  members  of  the  faculty,  alumni 
and  other  friends  of  the  university  have  cooperated 
iieartily  in  bringing  about  this  result.    The  presi- 


dent felt,  naturally,  that  he  also  had  been  a  fse- 
tor  in  this  upbuilding,  that  unless  this  was  so  after 
ten  years  of  persistent  and  laborious  work,  his  pres- 
ence in  such  an  institution  as  its  head  was  a  mis- 
take. As  a  consequence  he  submitted  the  follow- 
ing to  a  referendum  vote  of  the  faculty:  ''I 
want  to  know  whether  in  your  opinion  my  admin- 
istration as  president  of  the  University  of  Illinois 
during  the  past  ten  years  has  been  liberal  and  pro- 
gressive, and  hss  promoted  the  substantial  de- 
velopment of  the  institution  on  broad  and  scholarly 
lines,  and  whether  as  president  I  have  the  regard 
and  cooperation  of  the  faculty.  On  this  proposi- 
tion I  ask  you  to  vote  either  yes  or  no. " 

The  result  on  a  secret  ballot  was,  as  stated  above, 
188  to  4,  in  favor  of  confidence  in  the  president 

Previous  to  this  endorsement  by  the  faculty  the 
lUini  Club  of  Chicago,  consisting  of  1,000  gradu- 
ates, had  expressed  to  the  president  their  most  on- 
qualified  approval  in  a  set  of  resolutions  passed  at 
its  annual  business  meeting. 

Following  this  the  pastors  of  some  nineteea 
churches  in  the  twin  cities  of  Urbana-Guunpaign, 
including  the  Y.  M.  C.  A.'8,  Methodists,  Catho- 
lics, s'^d  practically  all  denominations  represented 
in  the  cities,  sent  a  special  delegation  bearing  a 
series  of  signed  resolutions  to  President  James 
expressing  their  confidence  in  him  and  their  pleas- 
ure in  the  many  evidences  of  the  university's 
progress. 

Still  later  the  Alumnss  Association  of  Chicago 
addressed  a  letter  to  President  James  saying 
among  other  things.  ''It  is  the  earnest  hope  and 
wish  of  every  member  that  you  continue  to  serve 
as  president  in  the  work  which  has  made  possible 
the  constant  growth,  the  increasing  influence  and 
the  general  development  of  the  University  of  Illi- 


nois. 


ft 


THE  CABNEGIE  INSTITUTION  EXPOSITION 
TO  TOEBES  STBAITS 

The  expedition  of  the  department  of  marine 
biology  of  the  Carnegie  Institution  of  Wash- 
ington has  returned  from  the  region  of  Tones 
Straits  where  it  visited  the  islands  between 
New  Ouinea  and  Cape  York,  Australia,  re- 
maining for  the  greater  part  of  the  time  upon 
Maer  Island,  one  of  the  Murray  Islands,  on 
the  outer  edge  of  the  Great  Barrier  Beef 
south  of  the  Bligh  Entrance. 

In  response  to  Ambassador  Bryce's  letters  of 
introduction  the  Governor  of  Queensland  and 
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of  New  Guinea  received  the  members  of  the 
expedition  with  a  courtesy  and  kindness  which 
contributed  materially  to  its  success. 

The  expedition  was  under  the  leadership  of 
Dr.  Alfred  O.  Mayer,  with  whom  were  asso- 
ciated Dr.  Hubert  I^rman  Clark,  of  Harvard, 
Dr.  E.  Newton  Harvey,  of  Princeton,  Frank 
A.  Potts,  of  Cambridge  University,  Professor 
D.  H.  Tennent,  of  Bryn  Mawr  College,  and 
Mr.  E.  M.  Qrosse,  of  Sydney,  whose  excellent 
colored  drawings  served  to  illustrate  the  living 
aspects  of  the  echinoderms  which  were  col- 
lected by  Dr.  Clark. 

The  expedition  was  well  equipped  with  appa- 
ratus and  provided  with  a  naptha  launch,  Mr. 
John  MiUs,  of  the  department  of  marine  biol- 
ogy, being  the  engineer. 

For  littoral  echinoderms  there  is  probably 
no  richer  region  in  the  world  than  that  of  the 
Murray  Islands,  lying  as  they  do  about  70 
miles  south  of  New  Ouinea  and  within  6  miles 
of  the  outer  line  of  the  Ghreat  Barrier  Beef  of 
Australia.  At  Maer  Island  alone  Dr.  Clark 
collected  about  150  species  of  echinoderms,  and 
about  100  of  these  were  beautifully  figured  by 
Mr.  Grosse.  Clark  also  found  that  crinoids 
are  more  active  than  has  been  generally  sup- 
XKwed,  some  species  being  able  to  swim  actively 
through  the  water. 

Professor  Tennent  succeeded  in  effecting  a 
cross  between  a  male  crinoid  and  the  echini, 
and  at  Badu  Island  he  obtained  abundant 
material  upon  echinoderm  crosses  for  an  ex- 
tensive cytological  study. 

Dr.  Harvey  found  a  holothurian,  certain 
living  pigments  of  which  change  purple  in 
alkalis  and  red  in  acids,  and  he  was  thus  en- 
abled to  determine  the  relation  between  the 
rate  of  penetration  and  the  degree  of  dissocia- 
tion of  electrolytes. 

"Mr.  Potts  conducted  several  interesting 
ecological  studies  upon  the  habits  of  Crustacea, 
and  Dr.  Mayer  made  an  intensive  study  of  the 
coral  reefs,  discovering  that  temperature  is  a 
factor  of  primary  importance  in  determining 
the  growth  of  corals.  Those  corals  which  are 
nioet  resistant  to  high  temperatures  are  those 
'wliieh  are  best  able  to  withstand  being  buried 
beneath  the  mud,  and  this  suggests  that  high 


temperature  produces  death  by  asphyxiation. 

Certain  coral  beds  at  Thursday  Island, 
Cape  York,  Australia,  which  were  measured 
and  photographed  by  Saville-Kent  in  1890 
were  remeasured  in  1913  and  species  of 
Pontes  and  Symphyllia  were  found  to  have 
grown  in  diameter  at  an  average  rate  of  1.8  to 
1.98  inches  per  annum,  or  about  44  inches  in 
23  years. 

The  health  of  the  members  of  the  expedition 
was  good  throughout  the  period  of  their  inves- 
tigations, and  some  interesting  papers  may  be 
expected  to  be  published  by  the  Carnegie 
Institution  of  Washington  as  a  result  of  their 
studies. 


SCIENTIFIC  NOTES  AND  NEWS 

Db.  Charles  Riohet,  professor  of  physiol- 
ogy at  the  TJniversify  of  Paris,  has  been 
elected  a  member  of  the  section  of  medicine 
and  surgery  of  the  Paris  Academy  of  Sciences 
to  replace  the  late  Dr.  Lucas-Championnidre. 

Professor  L.  Makouvrier,  Paris;  Professor 
Karl  von  den  Steinen,  Berlin;  Dr.  Alfred  P. 
Maudslay,  London;  his  Excellency  W.  Bad- 
lofP,  St.  Petersburg,  and  Professor  Emile 
Cartailhac,  Toulouse,  have  been  elected  to  hon- 
orary membership  in  the  American  Anthropo- 
logical Association. 

Dr.  Carl  Hugo  Kroneoeer,  professor  of 
physiology  at  Berne,  celebrated  his  seventy- 
fifth  birthday  on  January  27. 

Officers  of  the  Cincinnati  Besearch  Society 
have  been  elected  as  follows:  President,  Dr. 
Oscar  Berghausen;  Vice-preMent,  Dr.  E.  B. 
Bemelin;  Secretary,  Dr.  J.  L.  Tuechter;  ExeC' 
utive  Committee,  Dr.  H.  McE.  Knower  and 
Dr.  Charles  Ooosman. 

The  Syracuse  chapter  of  Sigma  Xi  has 
initiated  as  non-resident  members :  Dr.  Bobert 
S.  Breed  and  Dr.  Ulysses  P.  Hedrick,  of  the 
New  York  Agricultural  Experiment  Station, 
and  Dr.  William  J.  Miller,  of  Hamilton  Col- 
lege. 

Professor  C.  E.  Sherman,  of  the  civil  engi- 
neering department  of  the  Ohio  State  Univer- 
sity, has  undertaken  a  complete  examination 
on  the  summit  level  of  the  Ohio  canal  through 
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Akron,  with  a  view  to  determining  the  avail- 
ability of  its  waters  for  steam,  sanitaiy,  water 
Buwly  power,  and  such  other  purposes  as  may 
be  found  advisable. 

Db.  Gbobo  Aulmann,  assistant  in  the  Boyal 
Zoological  Museuim  at  Berlin,  has  been  called 
to  the  directorship  of  the  Natural  History 
Museum  at  Diisseldorf . 

Pbofessor  H.  T.  Barnes,  of  McGill  Univer- 
sity, lectured  before  a  general  meeting  of  the 
New  York  Academy  of  Sciences  on  February 
16,  his  subject  being  ''The  Physical  Effects 
Produced  by  Icebergs  in  the  North  Atlantic." 

The  Society  for  Biological  Besearch  of  the 
University  of  Pittsburgh  held  its  first  open 
meeting  of  the  year  191d-14,  on  January  29, 
at  which  time  Dr.  Boss  O.  Harrison,  of  Yale 
University,  addressed  the  society  on  ''The 
Life  of  Tissues  Outside  the  Organism." 

Db.  Joseph  Jabtrow,  professor  of  psychol- 
ogy in  the  University  of  Wisconsin,  gave  the 
opening  convocation  address  at  the  University 
of  Missouri  on  February  4^  on  "  Theory  and 
Practise." 

Dr.  Oharlbb  Sedgwick  Minot,  of  Harvard 
University,  made  one  of  the  addresses  at  the 
thirty-second  annual  banquet  of  the  faculty 
and  students  of  McGill  University. 

The  next  convocation  orator  at  the  Univer- 
sity €i  Chicago  will  be  Professor  James  Bow- 
land  Angell,  head  of  the  department  of  psy- 
diology  and  dean  of  the  faculties  of  arts,  liter- 
ature and  science  in  the  university. 

Dr.  Wolfqano  Ostwald,  of  the  University 
of  Leipzig,  has  delivered  at  the  University  of 
Ohicago  a  series  of  five  lectures  on  the  sub- 
ject of  "  Colloidal  Chemistry." 

Professor  VLADiMm  Karapetoff,  of  the 
electrical  department  of  Cornell  University, 
has  returned  from  a  trip  to  Washington,  D.  C, 
where  he  delivered  four  two-hour  lectures  be- 
fore the  engineer  officers  of  the  United  States 
Army,  Washington  Barracks.  The  lectures 
were  given  on  February  5,  6  and  7,  and  the 
subjects  treated  were  "  Alternating  Currents," 
"Theoiy  of  Electrical  Machinery,"  "Design 
of  Electrical  Machinery,"  and  "The  Funda- 


mentals of  the  Magnetic  Circuit"  Lieutenant 
Atkisson,  who  is  in  charge  of  eleotricsl  and 
mechanical  engineering,  and  his  assistant, 
Lieutenant  Lamport,  are  former  students  of 
Professor  KarapetofPs  at  Cornell. 

The  Mendelian  Society  of  Vienna  has  osle- 
brated  the  thirtieth  anniversary  of  Mendel's 
death  by  opening  a  new  institute  devoted  to 
research  in  heredity. 

Dr.  Boswell  Park,  professor  of  surgery  at 
the  University  of  Buffalo,  a  distinguished  sur- 
geon and  scientific  author,  died  suddenly  on 
February  15,  aged  sixty-two  years. 

Dr.  Albert  Charles  Lewis  Gotthilf 
GthTTHER,  late  keeper  of  zoology  in  the  British 
Museum  (Natural  History),  distinguished  for 
his  contributions  to  zoology,  especially  for  his 
work  on  fishes,  died  on  February  1  at  his  resi- 
dence at  Kew  Gardens,  in  his  eighty-fourth 
year. 

Dr.  Eduard  Hubbr,  professor  of  Indo-Chi- 
nese philology  in  the  French  School  at  Hanoi, 
has  died  at  the  age  of  thirty-four  years,  while 
engaged  in  an  expedition  to  Cochin  China. 

Dr.  Fritz  Jummersbach,  professor  of  agri- 
culture at  Munich,  has  died  at  the  age  of 
fifty-six  years. 

Dr.  Karl  Albert  Neufeld,  of  the  Univer- 
sity of  Wiirzburg,  assistant  director  of  the 
food  laboratory,  has  died  at  the  age  of  forty- 
eight  years. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  technical  assist- 
ant in  malaria  investigations  to  fill  vacan- 
cies in  this  position  in  the  Public  Health 
Service,  for  duty  in  the  field,  at  entrance  sal- 
aries ranging  from  $1,800  to  $2,200  a  year. 
The  duties  of  this  position  will  be  to  conduct 
laboratory  studies  of  malaria,  to  make  surveys 
of  malarial  regions,  and  to  advise  in  reject 
to  the  prevention  of  the  disease.  It  is  desired 
to  secure  persons  thoroughly  competent  to 
make  thick  and  thin  bk>od  smears,  stain  the 
same  and  identify  the  Plasmodium  of  malaria 
in  all  its  stages  in  such  preparations. 

The  U.  S.  Civil  Service  C<xnmis8ion  also 
announces  an  examination  for  geologic  aid 
and  assistant  geologist,  for  both  men  and 
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meix,  on  March  11-12,  1914,  to  fiU  vacancies 
as  they  may  ocur  in  these  positions  in  the  IT. 
S.  Geological  Survey,  at  salaries  ranging  from 
$80  a  month  when  actually  employed  to  $1,600 
a  year. 

CoMPBTrnvE  examinations  for  the  position 
of  sanitary  supervisor,  New  York  State  De- 
partment of  Health,  will  be  held  in  various 
cities  throughout  the  state,  on  March  7,  1914. 
Open  to  men  and  women.    Application  blanks 
must  be  filed  in  the  office  of  the  civil  service 
commission  on  or  before  March  2,  1914.    The 
following  conditions  are  prescribed  for  candi- 
dates: (1)  Th^  shall  be  physicians.    (2)  They 
shall  when  appointed  be  not  less  than  twenty- 
eight  nor  more  than  sixty  years  of  age.    (8) 
They  shall  either  (a)  have  served  as  a  health 
officer  of  a  city,  town  or  village  having  a 
population  of  not  less  than  8,000  persons,  for 
a  period  of  at  least  four  years;  or  (6)  shall 
have  received    instruction   approved   by   the 
Public  Health  Council,  or  a  duly  authorized 
committee  thereof,  in  sanitary  science,  includ- 
iDg  five  hours'  instruction  per  week  during  the 
school  year,  in  an  educational  institution,  and 
shall  have  had  at  least  two  years'  experience 
in  public  health  work;  or  (c)  shall  have  re- 
ceived a  degree,  certificate  or  diploma  in  pub- 
lic health  granted  after  the  completion  of  a 
coarse  approved  by  the  Public  Health  Council, 
in  an  educational  institution,  and  at  least  one 
year's  practical  experience  in  public  health 
ivoik;  or  {d)  shall  have  submitted  proof  satis- 
ijxiary  to  the  Public  Health  Council,  or  a 
duly  authorized  committee  thereof,  that  they 
have  actually  engaged  in  some  form  of  public 
health  work  for  a  period  of  at  least  two  years. 
(4)  They  shall  not  be  allowed  to  engage  in 
tfas  regular  practise  of  medicine  or  in  any 
other  regular  occupation  or  business ;  but  they 
aball  be  at  liberty  to  retain  or  accept  other 
positions  in  public  health  work,  such  as  local 
health  officer,  teaching  public  health  and  re- 
lated subjects,  or  other  kindred  lines  of  work. 
The  State  Department  of  Health,  however, 
retains  the  right  to  determine  at  any  time 
whether  the  extent  of  such  other  work  inter- 
feres with  the   proper   performance  of   his 
duties  as  sanitary  supervisor.    The  State  De- 


partment of  Health  has  fixed  the  salaries  of 
sanitary  supervisors  at  $4,000  per  annum,  each 
sanitary  supervisor  being  required  out  of  this 
sum  to  incur  all  expenditures  for  traveling 
expenses  which  may  be  necessary  to  enable 
him  to  efficiently  perform  his  duties  in  all 
parts  of  his  district. 

A  CONFERENCE  wiU  assemble  in  Bome  on 
February  24  and  subsequent  days  to  consider 
the  question  of  an  international  convention 
for  the  control  of  plant  diseases  and  the  regu- 
lation of  the  importation  of  plants.  It  is 
described  as  a  phytopathological  conference, 
and  is  to  be  held  at  the  International  Insti- 
tute of  Agriculture.  About  fifteen  countries 
are  expected  to  be  represented.  Invitations 
were  issued  by  the  French  government  rather 
more  than  a  year  ago  to  a  conference  of  this 
kind  in  connection  with  the  general  assembly 
of  the  International  Agricultural  Institute. 
In  view,  however,  of  the  small  niunber  of 
acceptances  received  in  time  to  arrange  the 
meeting,  the  conference  was  postponed  for  a 
year. 

The  Vienna  correspondent  of  the  Journal 
of  the  American  Medical  Association  reports 
that  by  the  bequest  of  $800,000  under  the  will 
of  the  late  Professor  Leegen,  a  former  mem- 
ber of  the  Vienna  medical  faculty,  the  Acad- 
emy of  Sciences  of  Vienna  has  obtained  means 
to  erect  a  special  institute  for  physiology.  The 
idea  is  to  devote  the  institute  to  scientific  re- 
search solely;  no  beginners  will  be  admitted, 
and  the  men  working  there  will  be  appointed 
as  whole-time  officers,  who  may  not  devote 
their  time  to  any  other  office — as  teachers  in 
universities  or  hospitals.  Furthermore,  the 
academy  has  obtained  also  the  Vienna  Bio- 
logic Institute,  together  with  a  handsome  sum 
to  keep  it  going,  from  its  founders  and  present 
owners.  From  this  institute  emanated  the  bio- 
logical discoveries  by  Drs.  Kammerer  and 
Pribram  and  now,  in  connection  with  the 
above-mentioned  ''Leegen  institute,"  experi- 
mental physiology  on  a  large  scale,  for  purely 
scientific  purposes,  will  be  possible  in  Vienna, 
apart  from  the  research  going  on  in  the  uni- 
versity laboratories. 
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The  errors  of  the  noon  and  10  p.m.  time 
eigfnals  as  sent  out  by  the  Naval  ObaeiYatoiy 
during  the  month  of  January,  1914,  were  as 
follows: 


St 

Tor 

D%7 

Noon 

10P.K. 

1 

—  .04 

—  .04 

2 

—  .03 

—  .03 

3 

+  .01 
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+  .01 
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11 
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12 

—  .06 
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13 

—  .09 
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14 

+  .05 

+  .06 

15 

+  .07 
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16 

+  .10 

+  .10 

17 
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18 

.00 

—  .03 

19 

.00 

—  .01 

20 

.00 

—  .03 

21 

—  .01 

—  .01 

22 

—  .03 

—  .03 

23 

—  .03 

—  .06 

24 

—  .00 

+  .04 

25 

+  .04 

+  .07 

26 

+  .05 

+  .07 

27 

+  .11 

+  .07 

28 

+  .05 

+  .04 

29 

+  .07 

+  .09 

30 

—  .23 

+  .14 

31 

+  .16 

+  .19 

The  January  number  of  the  Brooklyn  Bo- 
tanic Garden  Record  contains  a  prospectus  of 
courses  to  be  offered  by  the  Botanic  Garden 
during  1914.  There  are  29  different  courses, 
ranging  from  children's  gardens  and  nature 
study  to  research  work  in  plant  physiology, 
mycology  and  plant  pathology  and  genetics, 
and  including  courses  in  introductory  botany, 
seven  courses  in  household  botany  and  horti- 
culture, a  course  for  the  training  of  teachers 
of  children's  gardens,  comprising  nine  differ- 
ent sub-courses,  extending  from  January  to 
October,  and  advanced  botanical  courses  in 
plant  pathology,  fresh  water  microbiology,  cy- 
tology, exi)erimental  evolution  and  phytogeog- 
raphy.  In  addition  to  the  regular  courses  of 
instruction,  there  are  also  announced  four 
courses  of  public  lectures,  two  for  children  and 
two  for  adults,  together  with  a  statement  of 
ways  in  which  the  Botanic  Garden  is  prepared 
to  cooperate  with  local  schools  in  their  botan- 


ical and  nature  study  work.  Classes  in  botany 
from  high  schools  in  Brooklyn  are  now  using 
the  equipment  of  the  Botanic  Garden,  in  some 
cases  being  taught  at  the  Garden  by  their  own 
teachers,  and  in  other  cases  by  members  of  the 
Garden  staff,  appointed  especially  iot  this 
work. 

The  city  of  Oolumbus  and  the  State  TJni- 
versity  have  cooperated  in  the  Columbus  Hor- 
ticultural Society,  which  is  one  of  the  oldest 
organizations  of  its  kind  in  the  United  States, 
having  been  organized  in  1845.  The  regular 
annual  meeting  was  held  in  the  new  archeo- 
logical  and  historical  museum  on  the  omiver- 
sity  campus,  December  27,  1913.  Professor 
William  R.  Lazenby  was  reelected  president; 
H.  Warren  Phelps,  vice-president ;  L.  M.  Hont- 
gomery,  secretary;  W.  C.  Mills,  treasurer. 
The  society  has  invested  funds  amounting  to 
$6,000.  It  publishes  a  volume  of  its  proceed- 
ings each  year. 

Some  of  the  acacias,  a  group  of  trees  with  a 
world-circling   range,    are   so   valuable    as   a 
source  of  tannin  and  timber,  says  the  Depart- 
ment of  Agriculture  in  a  bulletin  recently  is- 
sued, that  their  commercial  cultivation  in  cer- 
tain portions  of  the  United  States  may  prove 
profitable.    Aside  from  their  value  for  tannin 
and  lumber,  they  are  well  adapted  to  the  rec- 
lamation   of    sandy    and    semi-desert    lands, 
some  species  being  able  to  thrive  with  only 
three  inches  of  rainfall.    There  are  about  450 
species  of  acacias,  300  of  which  are  Australian 
species  and  the  rest  scattered  over  the  world, 
principally  in  Asia,  Africa  and  America.    Au- 
tralian  acacias  were  introduced  into  Califor- 
nia at  about  the  same  time  the  eucalypts  were, 
and  like  the  latter,  have  thrived  there.     Like 
the  eucalypts  they  are  not  resistant  to  f  roet. 
At   the   present  time  the   chief   commercial 
value  of  acacias,  says  the  department,  seems 
to  be  for  tanbark,  although  the  tanbark  spe- 
cies have  important  by-products.     All   of  the 
leading  tanbark  acacias  come  from  Australia, 
where  they  are  generally  known  as   ^wattles, 
from  the  fact  that  they  were  originally  used 
for  weaving  and  wattling  the  walls   of  huta. 
Actual  tannin  contents  of  the  three  principal 
tanbark  acacias,  as  shown  by  analyses  at  the 
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University  of  Cftlif omia,  are  from  24  to  48 
per  cent.  Oak  and  chestnut,  the  woods  prin- 
cipally used  in  this  country,  yield  from  eight 
to  thirteen  per  cent,  of  tannin.  Acacia  timber 
ifi  beautiful  in'  gn^ain  and  durable  in  contact 
with  the  ground.  Even  the  smaller  species 
have  a  value  for  tool  handles,  furniture  and 
various  other  useful  and  ornamental  objects. 
Some  of  the  best  species  yield  a  hard,  heavy, 
dose-grain,  tough  timber  comparable  to  wal- 
nut and  rosewood.  In  addition  to  tannin  and 
timber,  many  of  the  acacias  produce  valuable 
by-products.  The  widely  known  gum  arable 
is  derived  principally  from  the  Arabic  acacia, 
though  also  from  a  number  of  Asiatic  and 
African  desert  species.  Outch,  an  astringent 
gmn  in  constant  demand,  is  another  acacia 
product.  Many  other  kinds  of  gums  are 
yielded  by  different  acacia  species.  The  flow- 
ers of  still  another  species,  known  as  cassie, 
yidd  a  perfume,  the  manufacture  of  which  at 
Grasse,  France,  the  center  of  the  perfume  in- 
dustry, is  very  profitable. 

We  learn  from  the  London  Times  that  the 
plans  of  the  Austrian  Antarctic  expedition, 
which  it  is  hoped  will  sail  from  Trieste  in  the 
early  summer,  were  set  forth  at  a  meeting 
held  at  Vienna  on  January  15.    The  principal 
supporter    of    the    project    is    Count    Hans 
Wilczek,  to  whose  energies  the  success  of  the 
Austrian  expedition  which  discovered  Franz 
Josef's  Land  40  years  ago  was  largely  due. 
Financial  help  is  also  being  provided  by  the 
Academy  of  Sciences  and  the  Geographical 
Society,  but  so  far  only  about  half  of  the  re- 
quired sum  of  over  600,000  kronen  ($126,000) 
has  been  obtained.    The  leader  of  the  expedi- 
tion is  Dr.  Felix  Konig,  of  Graz,  who  took 
part    in   the    German   Antarctic   expedition. 
The  ship  which  has  been  acquired  is  likewise 
that  which  was  used  in  that  expedition;  her 
name,  however,  will  be  changed  from  Deutseh- 
land  to  Oesterreich,    Dr.  Konig,  who  is  being 
assisted  by  the  advice  of  Captain  Amundsen, 
intends  to  sail  from  Trieste  to  Buenos  Aires, 
and  thenoe  to  South  Georgia  Island,  where  an 
intermediate  station  fitted  with  wireless  tele- 
cpraphic  apparatus  will  be  installed.    By  this 
means  it  is  hoped  to  keep  up  communication 


between  the  ship,  which  wiQ  also  be  fitted  with 
wireless,  and  civilization.  The  base  is  to  be 
made  close  to  a  bay  found  by  the  German  expe- 
dition  in  the  newly  discovered  barrier,  where 
it  is  hoped  that  the  ship  will  be  able  to  winter. 
The  principal  work  will  be  carried  out  by  sledge 
journeys,  which  will  be  made  in  three  direc- 
tions, one  to  the  south  with  the  object  of  reach- 
ing Queen  Maud  Mountains,  the  second  towards 
Grahamland  in  order  to  try  to  discover  its 
continuation  southwards,  and  the  third  in  the 
direction  of  the  Enderby  quadrant  The  expe- 
dition is  expected  to  cover  two  years,  but  pro- 
visions are  being  taken  for  three.  From 
remarks  made  at  the  meeting  by  Professor 
Nordenskiold  the  object  of  the  expedition 
appears  to  be  to  discover  the  relations  of  the 
eastern  and  western  section  of  the  Antarctic 
regions  with  one  another. 


UNIVEBSITT    AND    EDUCATIONAL    NEWS 

"Mbb.  Russell  Saqe  has  extended  her  offer 
to  give  $100,000  for  a  new  dining  hall  at 
Princeton  University  provided  that  the  uni- 
versity raise  $400,000  for  the  purpose. 

Under  the  wiD  of  Dr.  Cumberland  George 
Hemdon,  two  scholarships,  named  after  the 
testator's  father  the  William  A.  Hemdon 
scholarships,  have  been  founded  in  the  depart- 
ment of  medicine  of  the  University  of  Vir- 
ginia. Candidates  must  be  unable  to  defray 
the  expense  of  their  medical  education  and 
must  signify  their  intention  of  entering  the 
medical  service  of  the  army  or  navy.  The 
scholarships  provide  for  the  necessary  exi>enses 
of  the  student  during  the  four  years  of  his 
course  and  will  yield  approximately  $425- 
$450  per  annimi. 

By  an  agreement  between  the  imiversities  of 
St.  Andrews  and  Bordeaux,  Dr.  T.  Pettigrew 
Young,  lecturer  in  French  at  St.  Andrews,  will 
proceed  to  Bordeaux  to  act  as  exchange  pro- 
fessor for  the  month  of  May,  while  during  the 
same  period  Professor  Charles  Cestre,  of  Bor- 
deaux, will  join  the  staff  of  St.  Andrews  Uni- 
versity. Professor  Cestre  has  also  been  com- 
missioned by  the  French  ministry  of  instruc- 
tion to  deliver  a  number  of  lectures  on  the 
French  literature  and  language  in  various 
parts  of  Scotland  and  England. 
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A  NUHBEB  of  Herefordshire  teachers  came 
oat  on  strike  on  January  81  owing  to  the  re- 
fusal of  the  local  education  authority  to  estab- 
lish a  scale  of  salaries,  whereby  if  a  teacher's 
record  is  satisfactory  his  pay  shaU  increase 
automatically  until  a  maximum  is  reached. 
We  learn  from  the  London  Times  that  the 
strikers  include  the  head  teachers  of  about 
80  out  of  some  176  schools.  In  addition,  there 
are  schools  where  assistants  and  not  the  head- 
masters or  mistresses  are  ceasing  work.  More 
resignations  will  fall  due  as  the  weeks  pass, 
until  at  the  end  of  March  117  head  teachers 
out  of  189  employed  will  be  idle,  and,  including 
assistants,  a  total  of  228.  Before  the  teachers' 
threat  to  strike  the  average  salary  of  head- 
masters was  £111,  against  an  average  for  all 
the  British  counties  of  £146  6s.,  and  the  aver- 
age salary  of  head  mistresses  was  £88  16s., 
against  £100  8s.  for  the  English  counties. 
There  were  similar  disproi)ortions  in  the  sal- 
aries of  class  teachers.  The  local  education 
authority*  admitting  that  the  salaries  paid  in 
Herefordshire  were  low,  increased  the  salaries 
of  certain  teachers  in  December  last  by 
amounts  totalling  £1,300  a  year. 

De.  Ethblbbbt  D.  Warfield  has  resigned 
the  presidency  of  Lafayette  College. 

Db.  Oborob  E.  Brewbr  has  been  appointed 
to  the  chair  of  surgery  at  the  College  of  Physi- 
cians and  Burgeons  of  Columbia  University. 
Dr.  Walter  B.  James  has  asked  to  be  relieved 
from  membership  in  the  medical  faculty.  He 
will  retain  his  professorship  and  continue  to 
direct  research  students  from  time  to  time. 

J.  F.  MoClendon,  of  Cornell  Medical  Col- 
lege, New  York  City,  has  accepted  a  position 
in  the  department  of  physiology,  University 
of  Minnesota  Medical  School. 

Ihu  Watson  Mabshall  has  been  appointed 
demonstrator  in  laryngology  in  the  School  of 
Medicine  of  the  University  of  Pittsburgh. 

Dr.  Mabibkne  Plehn,  assistant  in  the  bio- 
logical laboratory  at  Munich,  has  been  made 
professor.  She  is  said  to  be  the  fifth  woman 
to  receive  this  title  in  German  universities. 

Db.  August  Bbauer,  director  of  the  soolog- 
ical  museum  of  the  University  of  Berlin,  has 


been  called  to  a  professorship  at  Bonn,  but  it 
is  expected  that  he  will  remain  at  Berlin. 


DISCUSSION  AND  COBRSSPONDBNCB 
THB  OTTOL0(aOAL  TIMB  OF  MUTATION  IN  TOBACCO 

In  the  issue  of  Soibnoe  for  January  2, 1914, 
there  is  described  a  mutation  that  occurred  in 
a  variety  of  the  common  tobacco  which  gives 
promise  to  become  of  gn^at  economic  value. 
In  the  article  referred  to  it  was  assumed  that 
the  germinal  change  must  have  occurred  after 
fertiliisation  because  the  aberrant  plant  bred 
true.  Professor  Castle  has  asked  if  partheno- 
genesis may  not  be  as  reasonable  an  interpre- 
tation of  the  phenomenon  since  partheno- 
genesis is  known  to  occur  in  Nicoiiana 
tab<icum. 

The  possibility  had  naturally  occurred  to 
us.  And  since  it  is  impossible  to  prove  a 
negative  the  same  alternative  may  be  pre- 
sented in  discussing  any  Angiosperm  varia- 
tion. Mrs.  Bose  Haig  Thomas  has  reported 
parthenogenesis  in  Nieoiiana  and  her  work 
has  been  confirmed  by  Bateson  on  one  variety. 

One  may  not  deny  their  conclusions,  but  the 
theorem  of  logic  used  above  holds  here  as 
well.  While  admitting  the  possibility  that 
Mrs.  Thomas  has  found  strains  of  partheno- 
genetic  Nieoiiana,  it  is  {possible  that  her  re- 
sults were  incorrectly  interpreted.  We  have 
made  numerous  attempts  to  secure  partheno- 
genetic  seeds  from  various  species  of  Nieo- 
iiana without  success.  Dr.  E.  M.  East  and 
Mr.  R.  Wellington  made  nearly  one  thousand 
such  attempts  with  over  50  species  and  vari- 
eties of  the  genus,  also  without  success.  We 
think  it  reasonable  to  assume,  therefore,  that 
parthenogenesis  in  our  strain  of  Nieoiiana  is 
extremely  improbable.  H.  K.  Hatbs, 

E.  G.  Bbinhabt 

oonnbcticut  expbbilfekt  station, 
Nbw  Havxn 

WINTEB  COLOBATION  OF  WBA8EL8 

To  THB  EnrroR  of  Soiencb  :  It  is  well  knofwn 
that  throughout  Canada,  and  in  the  northen 
parts  of  the  United  States,  the  weasels  beoome 
white  in  winter,  whereas  in  the  soathem, 
warmer  parts  of  the  country  they  do  not  do 
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90,  but  remain  brown.  I  am  anxious  to  trace 
the  southern  boundary  of  the  res^ion  in  which 
the«e  animals  make  this  change— become 
white.  I  should  be  grateful,  therefore,  if  any 
Qatnralist,  trapper,  or  other  reader  of  this 
journal,  who  believes  he  Htos  near  this  sought* 
for  southern  boundary,  would  send  me  word 
upon  a  post-card,  or  by  letter,  whether  the 
weasels  in  his  locality  turn  completely  white, 
or  only  partly  so,  or  whether  some  turn  and 
others  do  not;  and  also  whether  the  change 
appears  to  him  to  depend  upon  the  coming 
of  snow — that  is  does  its  time  vary  with  the 
comparatiye  earliness  or  lateness  of  a  season? 

Ernest  Ingessoll 
364  West  121  st  Steext, 
New  Tobk  City 

SCIENTIFIC    HEN    AND   PHONETIC    SPELLINO 

To  THE  EnrroR  of  Science:  Professor  J.  0. 
Arthur,  of  Purdue  University,  says  in  SdSNOE 
for  October  10,  1913,  p.  618 : 

He  is  a  brave  man  who  openly  throws  stones  at 
another  man's  domicile,  even  if  he  justify  the  act 
as  altroistie,  knowing  the  proverbial  danger  in- 
cuired. 

Professor  Arthur  thereupon  bravely  throws 
stones  at  Dr.  Dabney,  and  now  I  wish  to  throw 
a  few  friendly  stones  at  Professor  Arthur,  at 
Dr.  Dabney  and  at  most  of  the  other  eminent 
contributors  to  ScncNOE.    True, 

It  is  not  the  proper  plan 

For  any  scientific  gent  to  whale  his  fellow  man. 

But  throwing  stones  is  not  ^'  whaling,"  and 
all  scientific  gents  will  agree  that  a  mere 
I^lolo^t  can  not  be  himself  a  scientific  gent 
according  to  the  statute  in  that  case  made  and 
provided. 

Professor  Arthur  chides  Dr.  Dabney  for 
using  the  phrase  ''  fungus  growth,"  though  he 
would  excuse  the  phrase  if  it  were  intended  for 
''fon^oas  growth,"  ''with  the  o  accidentally 
omitted."  But  suppose  Dr.  Dabn^,  like  some 
other  scientific  men,  for  example  Dr.  Wilder, 
should  spell  the  adjective  fungous  with  the  o 
iatentionLally  omitted  t  Would  that  be  a  viola- 
tion ocf  ^good  English"  or  of  ''good  gram- 
mar"? Many  scientific  men  would  say  so. 
Other  scientific  men  would  not  say  so. 


The  point  that  I  make  is  that  many  con- 
tributors to  Science,  in  criticizing  nuitters  of 
language  and  grammar,  ignore  a  much  more 
important  matter  in  the  relation  of  science  to 
language.  Even  the  gentlemen  who  write  long 
and  interesting  articles  about  nomenclature, 
and  insist  with  vehemence  on  the  retention  of 
this  or  that  name  or  spelling  or  misprint,  be- 
cause it  happened  so  (surely  a  free  and  easy 
attitude  in  science),  do  not  touch  upon  the 
vital  point.  Most  of  them,  by  their  example, 
or  by  abstaining  from  utterance  or  action,  are 
preventing  the  scientific  discussion,  and  the 
scientific  settlement,  of  important  matters  of 
language  relating  to  science.  That  is,  they 
will  not  consider  or  discuss^  or  help  others  to 
consider  or  discuss,  in  print,  the  scientific  no- 
tation of  the  English  language,  or  of  other 
languages.  By  their  conservatism,  obscuran- 
tism, ignorance,  indifference,  apathy,  hostility, 
fury,  cynicism,  geniality^  orthodoxy,  call  it 
what  you  will  (and  it  is  some  or  all  of  these), 
they  prevent  the  editors  and  readers  of  the 
journals  of  science  from  dealing  with  this 
important  matter  of  science. 

They  may  write  to  their  journals  about  the 
pronunciation  of  this  or  that  word,  sometimes 
about  the  etymology  of  this  or  that  word,  but, 
usually  what  they  write,  or  at  least  what  is 
printed,  is  superficial,  insufficient  or  inexact; 
in  a  word,  unscientific. 

The  reason  is«  I  suppose,  that  most  of  the 
orthodox  men  of  science  do  not  know  anything, 
accurately,  about  the  pronunciation  of  English 
words,  or  about  the  sounds  of  English,  or  about 
the  sounds  of  any  language.  They  do  not  know, 
and  will  not  try  to  find  out,  what  symbols  theiy 
should  or  might  use  in  order  to  indicate  with 
accuracy  the  sounds  they  wish  to  indicate  or  to 
discuss.  And  even  those  who  do  know  these 
things,  and  can  use,  with  a  pen,  an  adequate 
notation  of  sounds,  can  not  present  that  nota- 
tion in  the  pages  of  a  scientific  journal^  unless 
by  a  special  arrangement  with  a  more  or  less 
reluctant  editor  or  group  of  editors,  or  at  an 
expense  which  the  writer  himself  must  meet. 
In  short,  the  orthodox  scientific  men  of  the 
United  States  and  of  Great  Britain  are,  in  this 
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matter,  either  unscientific,  or  are  prevented,  by 
some  of  their  orthodox  leaders  from  being 
scientific,  in  what  should  be  an  elementary 
matter  of  science,  namely  the  accurate  ascer- 
taiimient  and  the  intelligible  record  of  the 
sounds  of  the  English  language,  and  of  the 
other  languages  used  in  science.  They  are 
thus  hostile  to  the  sciences  of  philology  and 
phonetics;  and  some  openly  proclaim  their 
hostility. 

If  any  of  your  correspondents  who  may  do 
me  the  honor  to  dissent  from  these  views  will 
attempt  to  state  in  Science  (and  I  am  sure 
that  the  editor  would  be  willing  to  permit  the 
experiment)  the  actual  facts  about  the  words 
which  Professor  Arthur  mentioned,  namely, 
fungus,  fungous,  and  fungoid  (or  any  other 
fin^oup  of  words  offering  like  conditions);  to 
state  exactly,  in  print,  the  pronunciation  which 
those  words  have  or  should  have;  to  state  ex- 
actly what  is  or  what  should  be  the  plural  of 
fungus;  to  state  exactly  the  nature  of  the  dif- 
ference between  funguses  and  fungusses;  to 
state  exactly  the  different  pronunciations  of 
fungi;  to  state  also  whether  the  word  so  spelled 
is  Latin  or  English,  and  whether  it  is  Latin  or 
English  in  all  its  pronunciations,  or  in  one — 
if  any  one  will  try  to  do  this,  and  succeed  in 
doing  it  without  recourse  to  the  abhorred  sci- 
ence of  philology,  and  the  despised  "  fad  "  of 
phonetics,  I  should  like  to  see  the  result. 

Even  in  the  much  simpler  matter  of  a 
modernized  spelling  of  English,  we  find  the 
scientific  journals  holding  aloof  from  the  sci- 
entific view,  and  clinging  to  an  unscientific 
and  medieval  spelling,  while,  nevertheless,  in 
their  columns  we  find  frequent  jibes  or  jabs  at 
other  medieval  superstitions,  and  at  other 
popular  errors. 

Yet  nearly  one  fourth  of  the  men  who  are 
recorded  in  Dr.  Cattell's  biographic  diction- 
ary, "American  Men  of  Science,"  in  the  first 
edition,  signed  a  card  agreeing  to  use  eome 
simplified  spellings,  and  thereby  gave  the  idea 
the  value  of  their  approval.  No  doubt  they 
still  cherish  the  same  sentiments.  In  fact, 
some  of  them  cherish  these  sentiments  so 
fondly  that  they  are  wholly  unwilling  to  part 
with  them,  or  to  share  them  with  the  public 


So  they  wrap  themselves  in  their  intellectaa^ 
integrity,  put  over  that  the  cloak  of  scientific- 
orthodoxy,  and  go  about  disguised  as  harmless- 
men.  And  the  directors  of  scientific  societies^ 
and  institutions  sit  and  do  likewise.  Then 
they  arise  and  print  pretty  things  about  sci- 
ence and  progress. 

And  longer  should  I  sing,  but  with  a  frown 
the  editor,  impatient,  rises.  Having  thus  laid' 
myself  open  to  a  lapidation  of  my  meter 
(which  some  scientific  gents  will  spell 
"metre,"  or  die  in  the  attempt),  not  to  say 
of  my  orthographic  orthodoxy,  I  bluah  and 
drop  my  sling — before  I  smile  a  siddy  smile- 
and  curl  up  on  the  floor. 

Charles  P.  O.  Scott 


SCIENTIFIC   BOOKS 

Oas  Analysis.    By  L.  M.  Dennis,  Professor  of 

Inorganic  Chemistry  in  Cornell  University. 

New  York,  The  Macmillan  Co.,  1913.    Pp.. 

434.    Price  $2.10  net. 

This  book  may  i)erhaps  be  described  as  the 
American  Hempel.  It  is  based  upon  the 
translation  of  Hempel's  last  edition,  but  ex- 
tensive additions  have  been  made  by  the  au- 
thor. The  reviewer  has  always  considered  the- 
plan  of  publishing  researches  in  a  text-book 
open  to  question,  even  though  this  adds  ma- 
terially to  the  value  of  the  book  to  the  in- 
vestigator. It  would  seem  better  to  make- 
them  much  more  widely  known  by  having  the 
researches  appear  in  a  periodical. 

It  is  fair  to  expect  in  a  work  of  its  size  that 
it  should  be  encyclopedic  and  that  the  latest 
work  should  be  included.     No  mention  how- 
ever is  made  of  TJehling's  automatic  apparatus 
for  analyzing  chimney  gas ;  of  the  Sargent  gas- 
calorimeter;  of  Elliott's  gas  apparatus,  which- 
is  probably  the  most  widely  used  of  any  for 
illuminating  gas ;  of  Hinman-Jenkins's  methodT 
for  total  sulphur ;  of  Craf ts's  method  for  puri- 
fying mercury;  of  the  excellent  work  of  Bur- 
rell  and  others  of  the  Bureau  of  Mines  in 
analyzing  mine  gases;  of  the  detection  of  car- 
bonic oxide  by  birds  and  mice;  of  the  absorp- 
tion of  hydrogen  by  palladium  chloride;  of  the- 
practical  application  of  chinmey-gas   analysis 
and  of  the  calculations  involved. 
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It  is  difficult  to  see  in  a  work  devoted  exclu- 
siyely  to  gas  analysis  why  nearly  a  chapter 
should  have  been  given  to  the  heating  value  of 
solid  fuel;  or  why  the  practically  obsolete 
Honigmann  gas  burette  should  be  described; 
or  why  the  method  of  Drehschmidt-Hempel  for 
total  sulphur — ^which  is  almost  never  used  in 
this  country — ^is  included. 

One  can  not  help  being  struck  by  the  way  in 
which  reference  has  been  avoided  to  American 
apparatus,  and  to  a  lesser  degree  to  American 
woriE  in  this  field.    For  example.  Fig.  26  is  of 
a  German  wet  gas  meter  with  the  information 
that  it  can  be  obtained  from  Elster  of  Berlin  I 
This  extreme  conservatism  or  love  for  Qerman 
apparatus    leads    the    author    still    to    use 
the  form  of  sulphuric  acid  pipette  (p.  247) 
which  is  slow  and  may  give  rise  to  inaccu- 
rate results;   to   employ   the   exi>en8ive    and 
dum^  double  absorption  pipette  (p.  57)  which 
is  difficult  to  fill  and  empty;  to  fasten  the  gas 
pipettes  with  plaster  of  Paris  (p.  54)  into  their 
fixed  iron  supports,  instead  of  using  screw 
clamp  holders  or  a  wax  that  can  be  melted  and 
a  movable   collar   which   allows  pipettes   of 
almost  any  dimensions  to  be  employed;  and 
finally  to  say  (p.  85)  that  the  rubber  protect- 
ing bulbs  for  the  Orsat  pipettes  are  a  ''  draw- 
back** or  "rapidly  deteriorate" — ^which  those 
of  German  make  certainly  do;  had  he  used 
those  of  good  American  manufacture  he  would 
have  had  no  trouble.    It  was  shown  years  ago 
how  all  these  difficulties  could  be  avoided  and 
experience  with  hundreds  of  students  has  con- 
firmed the  methods  then  recommended. 

In  spite  of  these  defects  the  book  has  many 
exoeUent  features.  Chapter  XI.,  on  the  calcu- 
lations involved  in  the  combustion  of  gases, 
is  especially  good,  as  is  also  the  treatment  of 
ozone  and  carbonic  oxide.  The  chapter  on 
acetylene  is  very  complete.  Among  new  ap- 
paratus is  mentioned  the  gas  refractometer 
and  rotameter,  and  also  some  gas  absorption 
bottles;  among  new  methods  may  be  noticed 
the  determination  of  hydrogen  by  colloidal 
paQadinm  and  of  oxygen  by  sodium  hyi)osul- 
phite.  The  book  is  particularly  valuable  in 
research  or  to  the  experienced  man. 

A.  H.  QiLL 


Mechanism,  By  Bobert  MoAbdle  Kkown^ 
B.S.,  Assistant  Professor  of  Machine  De- 
sign, University  of  Wisconsin. 
Professor  Keown  has  attempted  in  this  book 
to  give  a  brief  treatment  of  the  subject  of 
mechanism  in  such  a  way  as  to  furnish  ma- 
terial for  half  a  school  year's  work  of  six  hour» 
per  week  partly  in  the  class  room  and  partly 
in  the  drafting  room.  The  book  contains  little 
that  is  new  in  the  way  of  subject  matter 
covered  and  there  is  much  similarity  to  other 
and  older  text-books  in  the  general  method  of 
handling  certain  parts  of  the  subject.  The* 
order  in  which  the  various  mechanisms  are 
considered  is  radically  different  from  that  usu- 
ally followed  and  impresses  one  at  first  as 
being  rather  questionable,  although  the  author 
seems  to  have  found  it  satisfactory  in  his  own 
teaching. 

Chapter  I.  gives  the  usual  discussions  and 
descriptions  of  motion,  velocity,  etc.,  most  of 
which  are  well  stated.  The  student  is  then 
plunged  at  once,  in  Chapters  IL  to  V.,  into 
the  consideration  of  link  work  with  all  its 
intricacies,  so  puzzling  to  the  student  whose 
imagination  has  not  yet  been  trained  suffi- 
ciently to  enable  him  to  readily  grasp  this 
rather  difficult  part  of  the  work. 

Chapter  VI.  presents  a  fairly  thorough  and 
clear  treatment  of  the  subject  of  cams  and  is 
particularly  well  illustrated  with  a  large  num- 
ber of  diagrams  and  pictorial  drawings. 

Chapters  VII.  and  Vlll.  treat  the  subject 
of  gearing  both  for  parallel  and  non-parallel 
shafts.  The  treatment  is  clear,  with  consider- 
able practical  information  and  a  number  of 
good  illustrations. 

Very  little  attention  is  given  to  the  impor- 
tant matter  of  trains  of  gears.  A  short  chapter 
is  devoted  to  connection  by  means  of  belts, 
chains,  and  ropes,  and  another  short  chapter 
to  various  mechanisms  for  giving  intermittent 
motion.  The  book  contains  a  large  number  of 
illustrations,  many  of  which  are  exceptionally 
good.  A  number  of  problems  are  given  at  the 
end  of  each  chapter,  adapted  both  for  class 
room  work  and  for  solution  on  the  drawings 
board.     These  form  a  valuable  part  of  the 

book. 

W.  H.  James 
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Bhmeniary  Machine  Design.  By  William  CL 
MabbhaiJi^  Aasistant  Professor  of  Machine 
Design  in  SheflSeld  Scientific  School  of  Tale 
University. 

This  book  is  prepared  for  the  use  of  students 
who  have  not  studied  mechanics  or  mechanism. 
It  is  in  reality  a  book  of  information  and 
instructions  for  a  course  in  drawing  various 
machine  details.  The  course  as  outlined 
would  give  a  student  familarity  with  many 
of  the  details  of  machine  construction  and 
considerable  practise  in  drawing  them.  No 
attempt  is  made,  however,  to  give  training 
which  would  enable  the  student  to  look  at  a 
problem  in  machine  design  in  a  broad  way 
and  to  attack  it  understandingly.  It  seems 
fair  then  to  call  it  a  book  of  information 
rather  than  a  text-book  either  of  machine 
design  or  machine  drawing.  It  would  be  a 
valuable  handbook  for  a  draftsman  who  is 
already  familiar  with  the  principles  and 
methods  of  machine  design. 

The  first  chapter  consists  of  a  discussion  of 
machine  drawing,  general  in  some  respects 
and  minute  in  others.  The  other  chapters 
treat  of  rivets  and  riveted  joints,  piping, 
screws  and  bolts,  shafting  and  shaft  couplings, 
stuffing  boxes,  bearings,  journals,  hangers, 
pistons  and  piston  rods,  connecting  rods,  pul- 
leys, belting,  gearing,  valves.  Under  the  head 
of  ''Useful  Information''  are  a  number  of 
convenient  tables,  and  similar  tables  are  scat- 
tered through  the  book. 

W.  H.  Jambs 

Orundrtse    der    KristaUographie.      By    Dil 

GoTTLOB  LiNCK.     Third  Bevised  Edition. 

Jena,    Verlag   von    Gustav   Fischer.     Pp. 

viii4-272.    Figs.  681.     Colored  Plates,  8. 

Price  11.50  Marks. 

The  appearance  of  a  third  edition  of  this 
excellent  text-book  of  ciystallography  only  five 
years  after  the  publication  of  the  second  edi- 
tion is  an  indication  that  its  author  has  suc- 
ceeded in  treating  what  is  usually  regarded  as 
a  dry  subject  in  a  way  that  has  attracted 
many  readers.  A  part  of  the  popularity  of  the 
volume  is  due  no  doubt  to  the  fact  that  crys- 
tallography is  being  studied  abroad  more  and 


more  thoroughly  by  chemists  and  pfaysidtti 
since  the  spread  of  interest  in  physical  chem- 
istry. Unfortunately,  in  America  the  science 
haa  few  followers,  but  in  Germany  and  Eng- 
land it  appears  to  be  enjoying  a  renaiasanoe. 
Ciystallography  no  longer  deals  merely  witb 
the  description  of  crystal  forms  and  the  cal- 
culation of  crystal  constants.  In  its  modem 
phase  it  is  more  directly  concerned  with  the 
relations  that  exist  between  the  forms  and 
properties  of  substances  and  the  proper  ei- 
planation  of  these  relations.  Crystallographj 
is  rapidly  becoming  a  brandi  of  physioal 
chemistry.  It  is  because  the  author  has  real- 
iced  this  tendency  in  the  science  and  has 
given  us  a  book  that  deals  so  fully  with  the 
fundamental  conceptions  of  physical  and 
chemical  crystaUography  that  his  volume  has 
been  received  with  such  universal  favor. 

Of  the  new  edition,  96  pages  are  devoted  to 
the  discussion  of  crystal  forms  and  the  balance 
to  the  discussion  of  the  physical  and  (jiemical 
properties  of  crystals*    There  is  no  diffefence 
in  method  of  treatment  in  the  second  and 
third  editions.    There  are  27  more  figures  and 
18  more  pages  in  the  new  edition,  but  these 
additions  are  simply  expansions  of  a  few  of  the 
topics  treated  in  the  earlier  edition.    The  addi- 
tional figures  were  introduced  mainly  to  em- 
phasize some  of  the  statements  concerning  the 
mechanical  and  optical  properties  of  crystak, 
and  the  additional  pages  are  the  result  of  a 
little  more  detailed  discussion  of  their  optical 
properties.      Throughout    the    book,    ^Aen 
necessary,  the  text  has  been  changed  to  bring 
it  up  to  date  and  a  few  paragraphs  have  been 
introduced  to  call  attention  to  some  of  the 
recent  new  work  on  crystals.    The  new  figures 
are  all  of  the  same  high  grade  of  exceUksicj 
as  those  characterizing  the  second  edition. 

The  new  edition  is  unquestionably  the  hand- 
somest, best  proportioned,  most  concise  and  at 
the  same  time  most  comprehensive  elementaiy 
text-book  on  ciystallography  in  any  language. 
It  is  readable  because  logical,  and  it  is  modent 
Moreover,  it  is  not  burdened  by  the  involved 
sentences  and  the  otherwise  atrocioas  siyk 
that  characterize  so  many  German  aciencs 
text-books.  W.  S.  Batlet 
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8CLBNTJFIC   J0VBNAL8   AND   ARTICLES 

The  opening  (January)  number  of  volume 
15  of  the  Transactiong  of  the  American  Mathe- 
matical Society  contains  the  following  papers : 

T.  H.  Gronwall:  "On  the  degree  of  convergence 
of  Laplace's  series." 

L.  £.  Dickson :  * '  Linear  associative  algebras  and 
abelian  equations." 

W.  B.  Fite:  "Some  theorems  concerning  groups 
whose  orders  are  powers  of  a  prime." 

K  £.  Boot:  "Limits  in  terms  of  order,  with  ex- 
unples  of  limiting  element  not  approachable  by  a 
sequence." 

O.  E.  Glenn:  "The  symbolical  theory  of  finite 
sipaasionB." 

B.  H.  Gamp:  "Lebesgue  Integrals  containing  a 
parameter,  with  applications." 

J.  L.  Coolidge:  "Congruences  and  complexes  of 
drdes." 

The  Decmber  number  of  the  Bulletin  of 
the  American  Mathematical  Society  containa : 
BepoTi  of  the  Madison  Colloquium,  by  Arnold 
Bieaden ;  Beport  of  the  Vienna  meeting  of  the 
Deutsche  Mathematiker-Veieinigung,  by  Vir- 
gil Snyder;  ''On  binary  modular  groups  and 
their  invariants,"  by   L.   E.   Dickson ;   "  On 
some  systems  of  collineation  groups,"  by  H. 
H.  Mitchell;   "On  the  sumability  of  Four- 
ier's series,"  by  T.  H.  Gronwall;  "Note  on 
Kerpont's   Theory  of  Functions,"  by  G.  A. 
Bliss;  Review  of  Kedd's  Theory  of  Algebraic 
lumbers,  by  E.  B.  Skinner;  Review  of  the 
Festadirift  Heinrich  Martin  Weber  zu  seinem 
siebzigsten  Qeburtstag,  by  R.  0.  Archibald; 
"Shorter  Notices":  Murray's  Plane  Trigo- 
nometiy  and   Tanner   and  Allen's   Analytic 
Geometry,  by  C.  B.  Hennel;  Miiller's  Gedenk- 
tagebnch    ftLr     Mathematiker    and    Ebner's 
Tecfaniache  Infinitesimalrechnung,  by  E.  W. 
Ponder;  Webster's  Dynamics  of  Particles  and 
of  Ri^d,  Elastic  and  Fluid  Bodies,  by  W.  R 
Longley;  "  Notes  ";  and  "  New  Publications." 

Thk  January  number  of  the  BtMetin  con- 
tains: Beport  of  the  October  meeting  of  the 
society*  by  F.  N.  Cole;  Report  of  the  twenty- 
fourth  regular  meeting  of  the  San  Franeiaco 
Section,  by  Thomas  Buck;  Report  of  the 
•erenth  regular  meeting  of  the  Southwestern 


Section,  by  O.  D.  Kellogg;  "The  infinite 
regions  of  various  geometries,"  by  Maxima 
Bdcher;  "Shorter  Notices";  Auerbach  and 
Rothe's  Taschenbuch  fiir  Mathematiker  und 
Physiker,  by  G.  A.  Miller;  Sommer-Levy's 
Th^rie  des  Nombres  alg6briques,  by  E.  B. 
Skinner;  Carslaw's  Infinitesimal  Calculus,  by 
A.  M.  Kenyon;  Young's  Monographs  of 
Modem  Mathematics,  by  R.  D.  Carmichael; 
Hawkes's  Higher  Algebra,  by  J.  E.  Rowe; 
Evans's  Teaching  of  High  School  Mathe- 
matics, by  E.  B.  Lytle;  Fischer's  Koordina- 
tensysteme,  by  E.  J.  Wilczynski;  "Notes"; 
and  "New  Publications." 

The  February  number  of  the  Bulletin  con- 
tains :  "  Some  theorems  on  the  convergenoe  of 
series,"  by  R.  D.  Carmichael ;  "  A  translation 
principle  connecting  the  invariant  theory  of 
line  congruences  with  that  of  plane  n-lines," 
by  O.  E.  Glenn;  "Some  mathematical  book- 
let series,"  by  R.  C.  Archibald;  "Mathe- 
matical models,"  by  R.  C.  Archibald;  Review 
of  Darboux's  Systdmes  orthogonauz  et  Co- 
ordonn^  curvilignes,  by  E.  J.  Wilczynski; 
Review  of  Church  and  Bartlett's  Descriptive 
Geometry,  Low's  Practical  Geometry  and 
Graphics,  Hauck's  Darstellende  Geometrie, 
and  Miiller's  Darstellende  Geometrie  fUr 
technische  Hochschulen,  by  Virgil  Snyder; 
"Shorter  Notices";  Hensel's  Zahlentheorie, 
by  L.  E.  Dickson;  Volterra's  Equations 
integrales  et  Equations  int^o-difF6rentielles, 
by  Jacob  Westlund;  Kowalewski's  Komplexe 
Veranderlichen  und  ihre  Funktionen,  by 
Arnold  Dresden;  Bachelier's  Calcul  des  Prob- 
abilit^s,  by  H.  L.  Rietz;  Einstein  and  Gross- 
mann's  Verallgemeinerte  Relativitatstheorie, 
by  E.  B.  Wilson;  "Notes";  and  "New  Pub- 
lications." 


THE  BOTANICAL  SOCIETY  OF  AMERICA 

n 

The  Anatomy  of  the  Node  as  an  Aid  in  the  CUuei- 
fioation  of  the  Angiosperme:  E.  W.  Sinnott. 
The  node  of  vascular  Cryptogams  and  Oymno- 

sperms   is  recognized   aa   a   conservative   region. 

Investigation  shows  that  the  nodal  stmeture  of 

Angiosperma,  as  well,  is  slow  to  change  and  is 
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therefore  of  value  in  classification.  In  the  Coni- 
fers the  foliar  supply  leaves  only  a  single  gap  in 
the  cylinder,  but  in  the  lower  Angiosperms  the 
several  traces  which  supply  every  leaf  come  off 
from  the  stele  some  distance  apart  and  each  causes 
a  gap  of  its  own.  The  primitive  number  of  foliar 
traces  and  corre^onding  gaps  among  Angio- 
sperms seems  to  have  been  three.  This  is  charac- 
teristic of  the  Amentiferse,  the  simpler  Banales, 
the  XJrticales  and  the  Bosales.  It  also  persists  in 
some  of  the  higher  orders,  such  as  the  Capri- 
foliacen  and  Composite.  In  other  groups,  this 
condition  has  been  amplified  into  one  with  a  large 
number  ef  strands  and  gaps,  as  in  the  MagnoliaceflB, 
the  Polygonales,  the  Araliales  and  the  Monocoty- 
ledons. In  still  others  the  three  gaps  have  become 
approximated  and  merged  into  one,  as  in  the  Gen- 
trospemuB,  Myrtales,  Ericales,  Ebenales  and  Tubi- 
flone.  The  great  «implicity  of  these  nodal  char- 
acters and  their  uniformity  throughout  such  large 
groups  of  plants  make  them  of  much  value  in  de- 
termining broad  lines  of  relationship. 

Primitwe  Characters  BeoaUed  by  the  Chestnut- 
harh  Disease  and  Other  Stimuli:  I.  W.  Bailet 
and  J.  8.  Aicss. 

Dicotyledonous  leaves  with  entire  margins  pre- 
dominate in  tropical  regions,  but  are  compara- 
tively infrequent  in  boreal  and  mountainous  re- 
gions. 8ubtropical  and  tropical  representatives  of 
boreal  families  have  commonly  entire  leaves. 
Deeply  lobed,  dentate  or  serrate  leaves  are  char- 
acteristic of  Fagales  endemic  in  northern  latitudes. 
Toward  the  tropics  the  margins  of  the  leaves  be- 
come progressively  entire.  It  seems  probable  that 
all  living  representatives,  at  least,  of  the  Fagales, 
are  descendants  of  boreal  or  mountainous  forms, 
since  vestiges  of  lobes,  dentations  and  serrations 
persist  upon  young  vigorous  plants  of  subtropical 
species.  Furthermore,  the  boreal  type  of  foliage 
is  recalled  in  mature  parts  of  these  plants  by  the 
stimulating  effects  of  very  rapid  vigorous  growth 
and  the  irritating  effects  produced  by  the  attacks 
of  insects  and  fungi.  A  striking  illustration  of 
these  phenomena  is  afforded  by  the  common  Amer- 
ican chestnut,  Castanea  dentata  Borkh.  Foliage 
formed  subsequent  to  severe  infections  of  the 
chestnut-bark  disease  {Endothia  parasitica  Mur- 
rill)  is  typically  oak-like,  frequently  resembling 
closely  Quercus  rttbra  L.  The  reversion  is  not  con- 
fined, however,  to  external  characters.  For  the 
wood  formed  by  the  diseased  cambium  possesses 
anatomical  structures  which  are  a  characteristic 
feature  of  the  genus  Quercus. 


The    Archegonium    of    Sphagnum    suhseeundim: 

Geobos  8.  Bbtan. 

Sphagnum  subsecundum,  where  studied  in  the 
region  near  Chicago  for  the  past  two  antumos, 
has  been  found  to  bear  enormous  numbers  of  sex 
organs.  The  archegonial  and  antheridial  heads  are 
not  difficult  to  recognize,  and  may  be  easily  dis- 
tinguished from  each  other. 

A  careful  study  brings  out  the  following  facts, 
as  a  general  statement,  in  regard  to  the  develop- 
ment of  the  archegonium.    Archegonia  are  found 
to  occur  terminally  on  short  side  branches  which 
rise  near  the  apex  of  the  main  stem.    The  apical 
cell  of  one  of  these  branches  becomes  an  arche- 
gonial primordium  in  which  oblique  walls  appear. 
The  cell  above  these  walls  produces  the  primarj 
archegoniimi ;  while  each  lateral  segment  cut  off  hf 
them    forms   a   secondary   archegonium.     In  the 
archegonium  initial  the  first  wall  is  transverse,  and 
usually  subsequent  transverse  apical  divisions  give 
rise  to  a  filament  of  cells  varying  in  number  from 
four  to  six.    In  each  cell  of  the  filament  secondary 
divisions  occur.    Finally  the  apical  cell  of  the  fila- 
ment enlarges  and  oblique  walla,  followed  by  a 
transverse  wall,  cut  out  a  cover  cell  and  a  central 
cell.    The  cover  cell  forms  chiefly  the  cap  of  the 
archegonium,   while   the  central   cell   on  division 
produces  a  primary  canal  cell  and  a  ventral  ceQ. 
The  primary  neck  canal  cell  gives  rise  to  a  veritable 
number  of  neck  canal  cells,  frequently  from  six 
to  eight.    The  ventral  cell  divides  very  late,  form- 
ing the  ventral  canal  cell  and  the  egg.    Uaaally 
just  after  this  latter  division  the  neck  canal  cells 
break  down,  but  the  ventral  canal  cell  is  peroastent, 
rounding  off  and  coming  to  lie  in  the  venter  near 
the  egg,  from  which  it  may  be  distinguished  by  its 
slightly  smaller  size.     Shortly  before  fertilization 
the  ventral  canal  cell  goes  to  pieces. 

So-called  abnormalities  occur.  Two  egg»  and 
two  ventral  canal  cells  occur  occasionally^  while 
in  one  case  a  large  venter  was  found  in  whiek  were 
ten  such  cells. 

On   the   Structure   and   Belaticnships  of    'Macro- 

gloesum:  D.  H.  Campbell. 

Macroglossum  Copeland  is  a  genus  of  Marat- 
tiaceee,  founded  upon  a  species,  M.  Glides,  sent 
from  Sarawak  in  Borneo.  The  writer  colleetad  it 
at  two  stations  in  February,  1913,  and  aeciired  ma- 
terial of  both  sporophyte  and  gaxnetophyte. 
Another  species  was  found  growing  in  the  botan- 
ical gardens  of  Buitenzorg,  under  the  name  Anii- 
opteris  SmUhii  Baciborski.    The  origin  of  thn  lat- 
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tor  plant  is  unlEnowii^  but  it  was  probably  brought 
froin  Soni6o« 

Maeroglossum  differs  from  Angiopteria  in  sey- 
eral  important  respects.  It  has  simply  pinnate 
leavesy  much  more  like  DaifUEa  than  Angiapteris, 
The  sporangia,  while  distinct,  are  quite  different 
from  those  of  Angiopteria,  and  closely  resemble 
iho&e  of  Arehangiopteria  The  number  of  sporangia 
in  the  eorus  is  much  greater  than  in  Angiopteria, 
sometimes  exceeding  60.  The  indusium  is  also 
much  better  developed  than  in  Angiopteria,  There 
are  also  some  important  anatomical  differences  in 
tfae  leaf  structure. 

Maerogloaaum  is  a  large  fern,  the  leaves  being 
about  four  meters  in  length.  In  habit  it  resembles 
a  gigantic  Vantea — and  also  suggests  strongly 
some  of  the  larger  species  of  Zamia.  The  leaflets 
feach  a  length  of  over  50  centimeters. 

The  prothallia  are  very  large,  sometimes  nearly 
^hree  centimeters  in  length  by  two  in  breadth. 
They  are  monoecious.  The  antheridia  are  very 
large,  but  otherwise  much  resemble  those  of  Angi- 
opteria, as  do  the  archegonia.  The  embryo  has  a 
conspicuous  suspensor. 

Macrogloaaufn  undoubtedly  belongs  to  the  Angi- 
lypteridese,  but  its  affinities  are  rather  with 
Archangiopteria  than  with  Angiopteria,  Like 
Arehangiopteria  it  suggests  a  distant  relationship 
to  DofMea. 

Morphology    of    Thiamia    (Bagniaia)    americana 
n.  sp.r  Norma  E.  Pfbiftiss. 
Among  the  Burmanniacese  the  forms  closely  re- 
lated to  Thiamia  amerieana  have  been  found  up  to 
date  only  in  the  southern  hemisphere,  mostly  in 
the    Malay   Archipelago.      The   particular   subdi- 
▼isioB  to   which  this  Thiamia  shows  affinities  has 
been  for  the  most  part  discovered  in  recent  years. 
The  finding  of  one  in  a  region  so  remote  from  the 
home  of  its  relatives  as  Chicago,  augurs  well  for 
the  possibility  of  other  undiscovered  forms*    The 
reduced  size  and  anatomy  of  this  saprophytic  form 
are  notefworthy.    The  floral  axis  arises  simultane- 
mudj  with  a  secondary  root  from  the  main  root. 
The  fltmeture  of  the  flower  is  similar  to  that  of 
other  Thigmiaa  of  the  Bagniaia  section.    Floral  de- 
velopment   is   somewhat   similar   to   that   in   the 
Qrehid&eesB,  to   which  resemblance  in  other  fea- 
tii7«s  is  evident.    The  characters  are  deemed  suffi- 
ciently dlBtinetive  to  warrant  the  establishment  of 
«  new  flpeeies. 

JSitme  Ohservationa  on  the  Anatomy  and  Other 
FeaUures  of  the  Black  Knot:  Alban  Stewabt. 
•pnUurgementSj     popularly    known     as     ''black 


knots,"  are  formed  on  the  branches  of  Frwnua  vi/r- 
giniana  L.  and  other  species  of  cherries,  by  the 
attack  of  the  fungus  Plowrightia  morhoaa  (8chw.) 
Sacc.  These  knots  may  arise  primarily  through 
the  infection  of  the  branch  by  means  of  spores,  or, 
secondarily,  by  the  spreading  of  the  fungus 
through  the  tissues  from  a  knot  already  formed. 

Normal  wood  of  P.  vi/rginiana  usually  contains 
rays  from  one  to  four  cells  wide  in  cross  section. 
As  a  result  of  the  stimulating  action  of  the  fungus 
these  rays  may  become  much  broader  in  infected 
tissue,  simulating  the  structure  of  compound  rays. 
The  production  of  the  usual  elements  of  the  xylem 
is  greatly  inhibited  during  the  first  season's  growth 
of  the  knot,  but  there  is  a  correspondingly  great 
production  of  xylem  parenchyma,  which  is  almost 
absent  from  normal  wood.  By  further  increase  in 
size  of  parenchyma  cells  the  knot  is  greatly  en- 
larged during  the  second  season  of  its  develop- 
ment. The  cambium  is  pushed  outward  by  this 
means,  and  with  it  are  isolated  groups  of  fibers 
and  other  xylem  cells.  There  is  also  an  abnormal 
growth  of  the  ray  tissue  at  about  this  time,  which 
ruptures  the  cambium,  opposite  the  rays,  and 
pushes  segments  of  it  outward  into  the  bark.  By 
further  division  of  these  misplaced  cambium  cells, 
various  xylem  elements  are  produced  in  the  bark 
very  much  out  of  their  normal  position.  The  seg- 
ments of  the  cambium,  which  remain  between  the 
rays,  retain  their  relative  position  throughout  the 
subsequent  development  of  the  knot,  and  give  rise 
to  wedges  of  xylem  each  of  which  is  subtended  by 
a  mass  of  phloem  on  the  outside. 

There  is  apparently  no  abnormal  growth  in  the 
outer  portion  of  the  bark.  It  is  sloughed  off  just 
before  the  conidia  are  produced. 

Homologiea  of  the  Frond  in  Lemna:  Fbedesick 

H.  BLODGBTir. 

The  plant  body  in  Lemna  has  been  considered 
by  various  authors  as  a  leaf,  e  stem  or  a  combi- 
nation of  these,  but  in  most  cases  little  morpho- 
logical evidence  is  advanced  for  one  or  the  other 
idea.  The  structure  of  the  frond,  especially  during 
its  early  stages,  is  used  as  the  basis  of  a  discus- 
sion of  the  parts  present.  It  is  concluded  that  the 
frond  represents  a  single  leaf  at  the  tip  of  a  stem 
of  one  internode,  at  the  tip  of  which  a  dichasial 
stem  apex  is  located,  and  ventrally  an  adventitious 
root  developed.  The  dichasial  buds  are  protected 
by  the  sheath  or  pouch  of  the  frond,  which  de- 
velops simultaneously  with  the  buds,  from  the 
tissue  immediately  about  the  insertion  of  the  buds 
upon    the   apical    tissues,    becoming   congenitally 
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fused  with  the  basal  margin  of  the  leaf  and  the 
lateral  margin  of  the  st^n  (stipe)  just  where  this 
unites  with  the  leaf. 

Tlie  vertical  restriction  upon  axial  growth  is 
found  to  limit  the  development  of  new  parts  to  the 
horizontal  plane,  and  successive  outgrowths  are 
produced  as  lateral  developments  rather  than  in  a 
vertical  succession  as  in  normal  erect  stems.  No 
new  parts  are  found,  but  those  present  have  under- 
gone reduction  as  a  result  of  adaptation  to  the 
floating  habit. 

Development  of  the  Embrjfo  and  the  OerTnination 
in  Lemna  perpueUla:  Fbederick  H.  Blodgxtt. 
The  embryo  of  Lemna  develops  directlj  from 
the  egg  cell,  all  of  which  is  involved  in  the  forma- 
tion of  the  embryonic  tissues,  a  true  suspensor  not 
being  differentiated.  The  plumule  becomes  folded 
against  the  hypocotyl  so  that  its  tip  is  just  under 
the  micropjle.  In  this  position  it  is  enclosed  bj 
the  overgrowth  from  the  base  of  the  cotyledon, 
forming  a  sheath  or  pouch.  At  the  base  of  the 
plumule  a  bud  is  developed,  which  is  the  first  true 
frond,  and  this  bears  the  first  pair  of  buds  char- 
acteristic of  the  dichasial  branching  of  the  plant. 
The  anterior  half  of  the  embryo  is  the  cotyledon, 
and  acts  as  an  haustorial  organ  during  germina- 
tion, and  does  not  function  otherwise.  The 
plumule  emerges  from  the  sheath  from  a  horizontal 
slit,  thus  lying  from  the  first  in  the  plane  of  the 
water  surface.  The  germination  of  the  seed  is  in 
general  of  the  type  of  Piatia,  differences  being  due 
to  the  greater  degree  of  reduction  in  the  case  of 
Lemna,  rather  than  inherent  variations  in  method. 

The  Chemicdl  Dynamics  of  Living  Protoplaam: 

W.    J.   V.   OSTERHOUT. 

Van't  Hoff's  formulation  of  the  laws  of  chem- 
ical dynamics  has  proved  so  stimulating  to  various 
fields  of  chemistry  that  it  may  be  expected  to  be 
similarly  useful  if  it  can  be  applied  to  the  activi- 
ties of  living  protoplasm.  The  writer  finds  that 
by  measuring  the  electrical  resistance  of  living 
tissues  it  is  possible  to  follow  the  progress  of  reac- 
tions in  protoplasm  in  the  same  way  that  van't 
Hoff  followed  the  progress  of  reactions  in  vitro. 
It  therefore  becomes  possible  to  apply  van't 
Heff's  methods  and  formuln  directly  to  proto- 
plasm in  its  living  and  active  condition.  The  fol- 
lowing example  will  suffice  to  show  how  this  may 
be  accomplished. 

The  electrical  resistance  of  living  tissue  of 
Laminaria  was  measured  by  a  method  which  has 
been  previously  described.  The  tissue  had  in  sea- 
water  a  resistance  of  980  ohms.    On  being  placed 


in  NaCl  .52M  (which  had  the  same  conductivity  as 
sea-water)  the  resistance  fell  after  10  minutes  to 
865  ohms  and  after  20  minutes  to  745  ohms:  it 
continued-  to  fall  rapidly  and  finally  became  sta- 
tionary at  320  ohms.  This  represents  the  death- 
point.  The  total  change  produced  by  the  Nad 
was  930  —  320  c=  660  ohms.  In  order  to  find  out 
whether  this  change  had  been  produced  in  such  a 
way  as  to  correspond  to  a  known  type  of  chemical 
reaction  the  amount  of  change  was  measured  at 
brief  intervals. 

According  to  van't  Hoif  we  can  determine  from 
such  measurements  whether  one,  two  or  more  sub- 
stances are  taking  part  in  the  reaction.  If  only 
one  substance  takes  part  (or  if  two  substancea 
take  part  but  only  one  of  them  changes  its  con- 
centration noticeably)  the  reaction  is  said  to  be  of 
the  first  order  (monomolecnlar)  and  it  proceeds 
according  to  the  formula 

fc  =  -  log. , 

{         a  —  X 

in  which  t  is  the  time  which  has  elapsed  between 
the  beginning  of  the  reaction  and  the  taking  of 
the  measurement,  x  is  the  loss  in  resistance  at  the 
time  t,  a  is  the  total  amount  of  change  in  re- 
sistance when  the  reaction  is  completed  and  k  is 
a  constant  (called  the  velocity  conatant)  which 
indicates  the  speed  of  the  reaction.  If  the  reac- 
tion is  of  the  first  order  (monomolecular)  k 
should  come  out  constant  provided  the  tempera- 
ture be  kept  constant  during  the  reaction. 

In  this  case  a,  which  represents  the  total  amount 
of  change,  is  980  —  320  =  660  ohms,  while  x  rep- 
resents the  loss  of  resistance  after  10,  20,  30 
minutes,  etc.  The  calculations  show  that  k  is 
nearly  constant :  the  variations  are  no  greater  than 
are  commonly  found  in  measuring  chemical  reac- 
tions in  the  test-tube. 

Since  the  effect  of  NaCl  is  within  wide  limits 
completely  reversible,  without  production  of  in- 
jury, the  conception  of  chemical  dynamics  here  de- 
veloped applies  not  only  to  reactions  which  pro- 
duce deatK  hut  also  to  reactions  which  involve  no 
injury  and  which  form  a  normal  part  of  the  ac- 
tivity of  the  cell.  This  conclusion  is  foUj  eon- 
firmed  by  experiments  with  a  variety  of  otlier  mb- 
stances. 

A  Contribution  to  the  Theory  of  Antagonism.:  W. 

J.  V.  OSTBBHOUT. 

By  means  of  electrical  measurements  of  living 
tissues  it  is  possible  to  predict  which  salts  will  an- 
tagonize each  other  when  allowed  to  act  upon  these 

tissues. 
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IHffer9ntidl  PermeiibiUty:  W.  J.  V.  Ostebhout. 

Various  kinda  of  sorfaees  in  the  cell,  each  as 
the  outer  "plasma  membrane/'  the  vacnole-WBU, 
the  nndear  wall,  the  surface  of  the  chromatophore 
and  the  cell  wall  can  be  proved  to  differ  greatly  in 
their  behavior  with  respect  to  permeability. 

The  term  differential  permeability  may  be  sug- 
gested as  an  appropriate  designation  of  these  phe- 
nomena. 

The  Effect  of  Antagonittie  or  Baianeed  Solutions 
Containing  Sodium  Chloride  together  with  One 
of  the  Chlorides  of  CaMum,  Magnesium,  Po- 
tassium, Strontium,  Ammonium  or  Copper,  upon 
the  Growth  of  Com  Plants  Booted  in  an  Arti- 
fekH  SoU:  Joseph  S.  Galdwxll. 
The  primary  purpose  of  the  work  was  to  deter- 
mine in  how  far  the  use  of  a  solid  medium  haying 
known  physical  properties  may  modify  the  antag- 
onistic relationships  borne  by  sodium  to  each  of 
the  other  ions  named. 

For  each  of  the  six  pairs  of  salts,  cultures  were 
grown  in  finely  divided  quartz  to  which  the  salt 
mixtures  were  added,  the  optimum  water  content 
for  the  quartz  being  maintained  constantly  through- 
out the  experiment.  For  each  pair  of  salts,  ten  to 
twenty  different  concentrations  were  used,  the  low- 
est of  such  concentration  as  to  totally  inhibit  de- 
velopment, the  last  so  dilute  as  to  be  entirely  with- 
out effect  upon  the  plants.  For  each  of  these  con- 
centrations, a  series  of  cultures  consisting  of 
twelve  to  sixteen  mixtures  of  the  two  salts  in  pro- 
portions ranging  from  60 : 1  to  1 :  60  was  made, 
with  check  cultures  in  each  of  the  pure  salts.  The 
complete  series  for  any  pair  of  salts,  therefore, 
shows  for  each  salt  the  range  of  inhibitory,  toxic 
and  stimulatory  effects,  for  comparison  with  the 
effects  of  isosmotie  mixtures  in  varying  propor- 
tions with  the  opposing  salt.  In  all  cases,  results 
are  measured  by  comparison  of  the  dry  weights  of 
roots  and  tops,,  t^en  separately,  for  cultures  al- 
lowed to  grow  under  controlled  conditions  for  30 
days. 

Antagonism  between  sodium  and  strontium  mani- 
fests itself  at  all  molecular  ratios  between  Sr  1: 
Na  10  and  Sr  1:  Na  20,  and  in  all  concentrations 
between  those  just  permitting  measurable  develop- 
ment and  those  too  dilute  to  have  discoverable  ef- 
fect, bat  manifests  itself  only  through  its  effect 
apon  root  development. 

The  effect  of  additions  of  calcium  to  sodium  is 
neroiy  to  decrease  the  characteristic  physiological 
and  morphological  effects  of  sodium  in  a  degree 
directly  proportional  to  the  amount  added,  but  in 


no  case  can  these  characteristie  effects  be  made 
entirely  to  disappear.  The  effect  of  calcium  is  a 
dilution  effect  and  not  an  antagonistic  one. 

In  mixtures  of  copper  and  sodium,  sodium 
serves  merely  to  dilute  the  copper  salt,  decreasing 
the  toxic  or  the  stimulatory  effect  in  direct  pro- 
portion to  the  amount  added,  but  in  no  ease  an- 
nulling the  effects  of  the  copper  ion. 

Additions  of  magnesium  to  sodium  in  any  pro- 
portions or  at  any  concentration  is  without  effect 
upon  the  development  of  aerial  parts.  In  highly 
toxic  concentrations,  mixtures  in  the  ratio  of 
Mg  2 :  Na  1  give  somewhat  better  development  of 
roots,  while  in  all  stimulatory  concentrations  the 
ratio  1:  1  gives  greatest  dry  weight  for  roots. 
Mixtures  of  sodium  and  potassium  inhibit  develop- 
ment of  both  roots  and  tops,  in  all  inhibitory  or 
toxic  concentrations,  to  a  markedly  greater  extent 
than  do  isosmotie  solutions  of  the  pure  salts.  In 
stimulatory  ooneentrations,  the  pure  salts  permit 
greater  and  more  normal  development  than  do  mix- 
tures. Sodium  in  any  proportion,  even  in  concen- 
trations at  which  it  is  markedly  stimulatory,  de- 
creases the  stimulatory  effect  of  potateium. 

For  mixtures  of  sodium  with  ammonium,  highly 
toxic  concentrations  permit  slightly  greater  de- 
velopment when  the  two  ions  are  present  in  the 
ratio  1 : 1.  For  all  stimulatory  concentrations,  the 
stimulatory  effect  is  decreased  in  mixtures,  growtii 
becoming  better  as  the  ratio  of  one  ion  to  the 
other  increases  from  3:1  to  60:  1. 

Metdbolio    Changes    in    Potato     Tvhers    During 

Sprouting:  Chas.  O.  Applkican. 

The  following  metabolic  changes  occurred  during 
the  early  stages  of  sprouting:  (1)  Under  constant 
storage  temperature  the  starch  was  depleted,  while 
the  reducing  sugars  showed  a  slight  increase.  The 
above  carbohydrate  changes  were  more  rapid  in  the 
stem  end.  (2)  Both  diastase  and  invertase  activ- 
ity of  the  glycerine  extract  quickly  doubled;  the 
increase  was  greater  in  both  cases  in  the  extract 
from  the  stem  half.  (3)  Gatalase  showed  a  marked 
increase  which  was  slightly  greater  in  the  juice 
from  the  seed  end  where  it  was  more  active  before 
sprouting.  (4)  The  nitrogen  of  monamino-acids 
and  their  amide  derivatives  increased,  while  the 
nitrogen  of  diamino-acids  and  other  organic  bases 
and  the  water-insoluble  protein  nitrogen  decreased. 
The  abundant  water-soluble  protein  nitrogen  in 
the  tubers  showed  a  very  slight  increase.  (5)  Or- 
ganic extractive  and  lipoid  phosphorus  increase  at 
the  expense  of  protein  and  inorganic  phoq;>horus. 
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The  inereaBe  in  lipoid  phosphonu  began  earlier  in 
the  seed  end  and  increased  more  rapidlj  in  this  end. 
The  decrease  in  the  inorganic  phosphorufl  at  the 
same  stage  of  spronting  occurred  in  the  seed  end 
only.  It  is  interesting  to  note  that  in  manj  cases 
the  metabolic  aetivitj  was  greater  in  the  stem  half, 
although  the  spronts  were  all  borne  on  the  seed 
end. 

BioeKemieal  Study  of  After-ripening  in  the  Potato 

Tuber:  Ghas.  O.  Applbmak. 

Under  normal  conditions  potato  tubers  will  not 
sprout  for  several  weeks  after  harvest.  During 
this  rest  period  certain  changes  occur  in  the  chem- 
ical or  physical  situation  of  the  buds  or  their  im- 
mediate environment,  which  are  essential  to  the  re- 
lease of  the  growth  processes.  These  changes  will 
be  spoken  of  as  after-ripening,  using  the  term  in  its 
broadest  sense. 

The  tubers  used  in  this  investigation  produce 
sprouts  much  earlier  from  the  buds  on  the  seed  end. 
The  tubers  were  therefore  cut  in  half  and  the 
analyses  made  separately  on  the  seed  and  stem 
halves  with  the  view  to  better  detect  the  chemical 
changes  characteristic  of  after-ripening. 

The  carbohydrate  transformations  during  the 
rest  period  are  dependent  entirely  upon  changing 
temperature.  Active  diastase  is  present  at  all 
stages  of  the  rest  period  and  shows  no  increase 
during  natural  after-ripening.  Protein,  lipoid,  or- 
ganic extractive  and  inorganic  phosphorus,  calcu- 
lated to  per  cent,  of  total  phosphorus,  each  remain 
constant  up  to  the  time  of  sprouting.  After-ripen- 
ing does  not  involve  proteolysis  or  other  changes  in 
the  various  nitrogen  combinations. 

Metabolic  changes  involving  the  above  substances 
and  some  others  studied,  begin  rather  suddenly  and 
are  concurrent  with  sprouting.  They  are,  therefore, 
not  primary  processes  of  after-ripening. 

The   Physiology   of   the  Eest  Period  in  Potato 

Tubers:  Ghas.  O.  Applxman. 

The  rest  period  of  the  potato  tuber  is  not  firmly 
fixed  and  hereditary,  as  it  can  be  entirely  elimi- 
nated by  means  which  will  effect  a  proper  adjust- 
ment between  the  bud  tissue  and  external  agents. 

The  Nutritive  Value  of  Glyeoeott  to  Plants  from 
Peat  Soils:  A.  Dachkowski  and  B.  Goemlxt. 
In  this  preliminary  statement  data  are  submitted 
which  were  obtained  from  experiments  in  the  lab- 
oratory with  a  variety  of  wheat  and  with  several 
bog  plants,  among  them  Oxycoccus,  Scheucheeria 
and  Juncus,  Aside  from  the  nutritive  inequalities 
of  amino  compounds,  the  attempt  is  made  to  de- 
termine the  limiting  concentrations  of  organic  and 


inorganic  acids  and  how  far  fungal  micorrhiia  are 
of  importance  in  any  special  absorptive  powen  of 
plants. 

Twining  of  Plants  as  Belated  to  WithdrawiA  of 

Light:  F.  G.  Nkwcombb. 

Various  plants  when  deprived  of  light  lose,  in 
the  course  of  a  few  days,  their  power  of  cireom- 
nutation,  and  pursue  a  straight  course,  either 
orthotropic  or  plagiotropic^  This  loss  of  circum- 
nutation  is  not  a  starvation  phenomenon,  but  is  due 
to  a  change  in  geotropic  sensitiveness.  When  the 
plant  is  restored  to  the  light,  it  regains,  after  sev- 
eral days,  its  twining  ability. 

Influence  of  Light  on  Infection  of  Certain  Hosts 

by  Powdery  Mildews:  Gboboi  M.  Bkkd. 

An  attempt  has  been  made  to  study  the  inflaenee 
of  various  factors  as  water  supply,  temperature, 
mineral  starvation,  light,  etc.,  upon  infection  of 
hosts  by  powdery  mildews.  The  results  here  re- 
ported relate  to  the  influence  of  light. 

Seedlings  of  barley  and  wheat  have  been  grown 
in  the  dark  until  the  first  leaf  was  about  2  to  3 
centimeters  long.  The  plants  were  then  inoculated 
with  the  mildew  from  their  respective  hosta.  Some 
of  the  plants  inoculated  were  kept  continaously  in 
the  dark;  others  were  removed  at  once  and  placed 
in  the  light;  at  intervals  of  24  hours  other  inoen- 
lated  plants  were  taken  from  the  dark  and  placed 
in  the  light.  The  general  results  were  that  no  in- 
fection occurred  if  the  plants  were  kept  in  the 
dark  after  inoculation.  Upon  their  removal  to  the 
light,  infection  occurred  in  proportion  to  the  de- 
gree to  which  the  etiolated  leaves  turned  green.  In 
general  the  period  of  incubation  was  retarded 
proportionally  to  the  time  the  plants  were  kept  in 
the  dark. 

Another  series  of  experiments  was  carried  out, 
first  growing  the  plants  in  the  light  and  then,  after 
inoculation,  placing  them  in  the  dark,  some  im- 
mediately, others  at  intervals  of  24  hours.     In  the 
case  of  the  plants  placed  at  once  in  the  dark  no  in- 
fection occurred.    Those,  however,  that  were  k^t 
in  the  light  for  one  or  two  days  became  infected. 
The  period  of  the  incubation  of  the  fundus,  how- 
ever, was  materially  retarded.    In  general  the  ef- 
fect of  the  absence  of  the  light  upon  the  mildew  is 
considered  to  be  an  indirect  one  and  has  to  do  with 
the    primary    effect    upon    the    development    of 
chlorophyll  in  the  host  celL    The  infection,  fails  to 
occur  in  those  cells  which  have  not  developed  the 
chlorophyll.    The  mildew  then  is  a  strict  parasite 
attacking  cells  which  are  not  capable  of  carrying 
on  their  normal  functions. 
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These  results  are  quite  different  from  those  ob- 
tsiaed  by  inoculating  etiolated  plants  with  sapro* 
phytie  fungL  Under  sneh  conditions,  in  some  eases 
at  least,  saprophjtie  fungi  are  able  to  develop  on 
the  living  tissnos. 

legitianee  of  Certain  Fern  PrathaUia  to  Extreme 

Deeieeation:  D.  M.  Mottieb. 

The  prothallia  of  Ccmptoeorw  rhieaphylhu  and 
of  other  forms  found  on  dry  hillsides  and  on  lime- 
stone eliffs  have  been  subjected  to  conditions  ap- 
proxunating  prolonged  drought  in  the  natural  en- 
vironment and  to  conditions  of  extreme  desiccation 
in  the  laboratory.  The  part  the  prothallia  play  in 
the  ecological  adaptation  of  these  ferns  is  shown 
by  their  survival  of  the  most  extreme  laboratory 
conditions  and  by  their  subsequent  production  of 
qporophytes.  For  example,  prothallia  of  Campto- 
jonw  survive  exposure  to  glycerine-dried  air  for  a 
period  of  six  weeks,  and  those  of  other  genera  even 
a  more  extended  desiccation  under  similar  and  dif- 
ferent conditions.  A  coatinu'ation  of  work  pub- 
lished in  the  November  number  of  the  BvU.  Torr. 
Bat.  CM. 

The  Pyrenoid  of  Anthoeeroa:  F.  McAllistkb. 

AH  of  the  cells  of  the  gametophyte  of  Anthoceroe 
Iffviff  contain  a  single  large  chloroplast,  each  of 
which  has  near  its  center  a  pyrenoid.    The  pyrenoid 
is  not  a  homogeneous,  kernel-like  structure,  as  is  the 
ease  in  the  algae,  but  is  a  multiple  structure  made 
up  of  a  dense  group  of  from  25  to  300  disc-  or 
ipindle-shaped  bodiea     These  bodies  are  protein 
according    to    the   standard   mierochemical    tests. 
During  photosynthesis  the  outer  bodies  are  trans- 
formed directly   into   rudimentary  starch   grains 
while  new  bodies  seem  to  be  formed  in  the  interior 
of  the  mass  by  fission.     The  rudimentary  starch 
grains  increase  in  size  as  they  are  pushed  toward 
the  periphery  of  the  chloroplast  by  younger  starch 
grains. 

In  the  embryonic  tissue  of  the  sporophyte  the 
pyrenoid  can  not  be  identified,  but  as  these  cells  are 
pushed  upward  scattered  bodies  seem  to  aggregate 
in  the  center  of  the  chloroplast  to  form  it.  When 
folly  formed  it  differs  in  no  way  from  the  pyrenoid 
of  the  gametophyte.  In  the  sporogenous  layer, 
howevery  no  pyrenoids  are  visible  and  the  abundant 
starch  grains  of  the  spore  mother-cells  and  the 
spores  seem  to  be  formed  much  the  same  as  in 
other  Bryophytes. 

Phifeioal  Fcetore  in  the  Cleavage  of  Ccenocytea:  B. 

A.  Hakpbl 

In  the  Myxomycete  Didymium  we  have  the  spores 
fomied  bj  progressive  cleavage  essentially  as  in 


Fuligo  and  the  sporanges  of  the  Mucorinee.  The 
presence  of  a  capillitinm  of  radial  fibers,  however, 
apparently  makes  possible  the  manifestation  of  cer- 
tain factors  in  the  process  of  division  which  are  not 
so  easily  recognisable  in  other  cases.  The  first 
visible  step  in  cleavage  seems  to  consist  in  the  ex- 
trusion of  water  from  the  protoplasm.  This  water 
collects  to  form  from  one  to  several  vacuole-like 
bubbles  on  the  capillitial  threads.  Further  contrac- 
tion and  extrusion  of  water  goes  on  till  each  capil- 
litial thread  comes  to  be  enclosed  by  a  watery 
sheath.  Progressive  cleavage  by  furrows  now  sets 
in  from  the  surface  of  the  spore  sack  and  from  the 
surface  of  these  water  sheaths  around  the  capil- 
litial threads.  Ultimately  we  have  uninucleate 
spores.  The  whole  process  seems  to  involve  active 
extrusion  of  water,  and  if  we  conceive  that  the 
chemical  constitution  of  the  nuclei  is  such  as  to 
favor  the  retention  of  moisture  in  the  cytoplasm 
Immediately  adjacent  to  them  we  should  have  a 
condition  which  would  tend  toward  the  orientation 
of  the  cleavage  furrows  in  such  a  position  as  to  lead 
ultimately  to  the  production  of  uninudeated  spore 


The  Harmful  Action  of  DietiOed  Water:  B.  H. 

Tbttx. 

It  appears  probable  that  the  problem  of  injury 
by  distilled  water  is  not  a  simple  one  capable  in  all 
cases  of  a  like  explanation.  In  some  cases,  distilled 
water  obtained  from  apparatus  having  copper  sur- 
faces exposed  to  contact  with  the  water  undoubt- 
edly derives  certain  toxic  properties  from  minute 
traces  of  copper.  In  other  cases,  doubtless,  it  is  {kmi- 
sible  for  other  harmful  impurities  to  find  their  way 
into  the  product,  but  after  the  action  of  all  the 
impurities  has  been  accounted  for  there  still  re- 
mains a  residuum  of  harmful  action  due  to  no 
known  type  of  impurity.  This  mode  of  harmful 
action  seems  to  be  most  marked  in  water  which 
shows  the  highest  resistance  to  the  passage  of  the 
electric  current. 

Samples  of  distilled  water  which  show  the  high- 
est resistance  are  in  general  more  harmful  to 
lupine  roots  than  waters  containing  a  large  quantity 
of  electrolytes.  These  same  samples  of  water 
withdraw  electrolytes  from  the  tissues  of  the 
roots  when  they  remain  in  the  watet.  This  leach- 
ing of  electrolytes  is  shown  to  be  the  probable 
mechanism  by  means  of  which  purer  samples  of 
distilled  water  exert  their  harmful  action  on  the 
roots.  This  action  has  a  physical  osmotic  com- 
ponent, but  for  the  roots  of  Lupinua  albus,  this 
osmotic  factor  seems  to  be  decidedly  secondary 
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in  importance,  the  primary  cause  of  injarj  being 
the  eztraetion  of  eleetrolTtes  and  perhaps  of 
other  subBtanoeB  as  well.  This  extraction  by  dia* 
tilled  water  is  regarded  as  but  a  special  case  of 
the  general  type  of  injury  wrought  on  cells  by  un- 
balanced solutions  whereby  certain  necessary  con- 
stituents, undoubtedly  in  part  inorganic,  are  dis- 
sociated from  their  proper  attachments  in  the 
complicated  chemical  and  physical  mechanism  of 
the  living  cell.  The  distilled  water  seems  to  with- 
draw material  required  for  the  maintenance  of 
the  efficient  action  of  the  protoplasmic  limiting 
membranes,  with  the  result  that  the  permeability 
of  the  cells  is  increased,  and  a  further  dissociation 
of  electrolytes  from  their  points  of  combination 
in  the  proteids,  and  other  chemical  structures  of 
the  cell,  ensues.  These  dissociated  electrolytes  es- 
cape from  the  cell  and  increase  the  conductivity 
of  the  distilled  water.  When  a  trace  of  calcium 
ions  is  present  in  the  distilled  water,  this  dissoci- 
ating power  of  the  distUled  water  over  the  pro- 
teids and  other  chemical  mechanisms  of  the  cells  is 
largely  developed,  and  the  chemical  integrity  of 
the  cells  is  protected  in  some  way  not  known. 

This  report  is  preliminary  in  its  nature  and  is 
to  be  followed  at  a  future  date  by  a  further  con- 
tribution reporting  the  results  of  work  now  under 
way. 

DitiiUed  Water  in  the  Labcratary:  B.  H.  Tbux. 

With  the  discovery  made  by  Nageli  and  Loew 
that  copper  distilling  apparatus  may  yield  water 
containing  traces  of  copper  sufficient  to  render 
the  water  harmful  for  plant  cultures,  the  use  of 
glass  distilling  apparatus  became  general,  and 
carefully  distilled  water  obtained  from  glass  came 
to  receive  the  general  confidence  of  biologists. 
While  in  the  majority  of  cases  this  confidence  is 
well  placed,  errors  in  the  interpretation  of  results 
are  likely  to  follow  a  failure  to  recognize  and  al- 
low for  certain  chemical  and  physiological  char- 
acteristics of  80 -called  pure  water.  Aside  from 
the  difficulty  of  obtaining  pure  water,  this  sub- 
stance having  been  prepared  in  a  pure  state  but 
a  few  times  and  then  by  chemists  and  physicistSi 
there  is  the  further  difficulty  of  maintaining  it  in 
a  pure  state,  since  it  readily  becomes  charged  with 
gaseous  products  of  the  air,  and  when  exposed  to 
the  air  of  the  laboratory  is  especially  likely  to  as- 
sume harmful  properties  for  plant  cultures — a 
danger  which  may  be  minimized  through  taking 
precaution  to  exclude  these  impurities  from  con- 
tact with  the  water.  Another  source  of  almost 
unavoidable  contamination  is  seen  in  the  solubil- 


ity of  the  usual  glass  containers,  which,  unless 
specially  prepared  for  the  purpose,  give  op  to  the 
water  sufficient  solids  to  steadily  increase  the  elec- 
trical conductivity. 

Since  a  wiinimnm  of  impurities  will  be  loimd 
even  in  the  purest  water  obtainable  for  praetieal 
experimental  purposes^  the  action  of  the  dilute 
solution  which  goes  under  the  name  of  distilled 
water  comes  up  for  consideration.  It  hu  been 
shown  that  ''distilled  water"  is  injurious  to  the 
roots  of  certain  plants,  and  that  this  aetion  is 
paralleled  by,  and  probably  due,  in  great  moafiuxe, 
to,  the  leaching  of  constituents  necessary  to  the 
maintenance  of  life  activities. 

When  cheek  cultures  grown  in  distilled  water 
are  used  as  a  standard  of  comparison  and  regarded 
as  normal,  great  danger  of  serious  error  in  ister- 
preting  the  results  of  biological  experimeita 
arises,  since  the  behavior  of  check  cultures  in  dis- 
tilled water  can  not  safely  be  regarded  as  aa  ex- 
pressicm  of  normal  activity. 

It  appears  that  plant  physiologists  need  in  their 
work  a  normal  physiological  solution,  this  normal 
solution  to  be  such  a  medium  as  will  cause  the 
least  possible  disturbance  to  the  usual  activities  of ' 
the  plant.    While  the  difficulties  introduced  by  the 
use  of  a  normal  physiological  solution  are  many, 
and  will  necessitate  great  care  not  only  in  meet- 
ing   different   requirements  of   various   types  of 
plants,   but  also   with   respect  to   the  purity  of 
chemicals  used,  the  insolubility  of  glassware,  the 
quality   of   distilled   water  employed,   etc,  there 
seems  to  be  little  doubt  that  such  phjrsiologieaQy 
approximate  mixtures  are  likely  to  give  results 
much     more     closely     approaching    phyaiologicsl 
soundness  than  is  possible  with  the  use  of  distilled 
water. 

GSOBOB  T.  MOOHB 

Seoretmni 


JOINT  ANNUAL  MEETING  OF  AMBMCA^ 

ANTHBOPOLOOICAL  ASSOCIATION 

AND  AMESICAN  FOLK-LOME 

SOCIETY 

The  annual  meeting  of  the  American  Anthropo- 
logical Association  was  held  in  West  Assenbly 
Hall,  American  Museum  of  Natural  History,  Ne« 
York  City,  December  29-31,  1913,  in  affiliatios 
with  the  American  Folk-Lore  Society.  The  jwn^ 
program  was  unusually  long  and  more  eosmopoli- 
tan  than  at  any  previous  meeting,  and  the 
were  well  attended.  The  thanks  of  the 
of  both  societies  are  dne  to  the 
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of  Natoral  History  for  the  ample  and  attractive 
faeflitieB  provided;  to  the  Explorers'  CSlub  for  the 
mleome  extended  to  members  of  the  Conneil,  and 
to  Mr.  George  G.  Heje  and  Professor  Saville  for  a 
private  view  of  the  Heye  Mnseom. 

At  the  Cleveland  meeting  the  secretary  was  in- 
fftrncted  to  prepare  a  list  of  names  of  persons  emi- 
ASBt  in  anthropology  to  be  submitted  with  the 
view  of  election  to  honorary  membership  at  the 
New  York  meeting  of  the  association.  Pursuant 
to  his  instmctions  the  secretary  submitted  a  list 
vhidi  was  referred  to  a  committee  named  by  Presi- 
dent Dixon:  Boas  (chairman),  HrdUSka,  Pea^dy 
and  the  secretary,  with  instructions  to  recommend 
five  names.  The  report  of  this  committee  was 
approved  and  the  following  honorary  memlbers 
were  elected  by  the  council:  Professor  L6once 
Manouvrier,  Paris,  France;  Professor  Karl  von 
den  Steinen,  Berlin,  Germany;  Dr.  Alfred  P. 
ICandstay,  London,  England;  His  Excellency  W. 
Badloif,  Saint  Petersburg,  Bussia;  Professor  Emile 
Oartailhac,  Toulouse,  France. 

Dr.  Goldenweiser  reported  for  the  committee  ap- 
pointed to  consider  the  advisability  of  devoting 
one  number  of  the  journals  (American  Anthropol- 
offigt  and  Journal  of  American  FoXk-Lore)  to  re- 
cent progress  in  the  field  of  American  anthropol- 
ogj  in  connection  with  the  International  Congress 
of  Americanists  to  be  held  in  Washington,  D.  C, 
Oetober  5-10,  1914.    The  report  was  accepted  and 
Dr.  Goldenweiser  was  instructed  to  complete  his 
eorroopondence  with  contributors  and  to  send  the 
contributions  to  the  editors  for  publication.    The 
editor  of  the  Anthropologist  was  instructed  to  have 
extra  copies  of  the  number  in  question  printed  for 
free  distribution  among  foreign  members  of  the 
International  Congress  of  Americanists.    The  con- 
tributions already  promised  are:   "Archeology," 
W.    H.    Bohnes;    "Physical   Anthropology,"    A. 
Hrdli€ka;    "Material    Culture,"   Clark   Wissler; 
"Mythology,"  Franz  Boas;  "Linguistics,"  P.  E. 
Goddard;     "Ceremonial    Organization,"    R.     H. 
Lowie;  "Beligion,"  Paul  Badin;  "Social  and  Po- 
litieal  Organizations,"  A.  A.  Goldenweiser;  "His- 
torieal    Belations,"    J.    B.    Swanton    and    R.    B. 
Dixon. 

lyr.  Hrdli^Qca  gave  a  detailed  report  of  the  prog- 
rees  made  by  the  local  committee  in  preparation 
tor  the  forthcoming  International  Congress  of 
Americanists  to  be  held  in  Washington,  D.  C.  The 
American  Anthropological  Association  accepted 
an  inTitation  to  become  a  member  of  the  congress, 
to  which  President  Dixon  named  Franz  Boas,  of 


Columbia  University,  and  George  Grant  MacOurdy, 
of  Yale  University,  as  delegates  from  the  as- 
sociation. 

A  letter  was  read  from  Professor  A.  L.  Ejroeber, 
who  expressed  the  hope  that  the  association  would 
accept  the  invitation  of  Mr.  James  A.  Barr,  man- 
ager of  the  Bureau  of  Conventions  and  Societies  of 
the  Panama-Pacific  International  Exposition,  to 
hold  a  special  session  in  San  Francisco  during  the 
exposition.  Professor  Eroeber  announced  his 
readiness  to  do  everything  in.  his  power  to  help 
make  such  a  meeting  a  success.  The  invitation 
was  referred  to  the  executive  committee  with 
power  to  act. 

The  selection  of  a  place  for  the  next  annual 
meeting  of  the  association  was  likewise  left  to  the 
executive  committee,  which  has  decided  that  the 
meeting  shall  be  held  in  Philadelphia  during  the 
Christmas  holidays,  in  affiliation  with  Section  H 
of  the  American  Association  for  the  Advancement 
of  Science. 

The  chair  appointed  a  committee  on  nominations 
consisting  of  Boas,  Lowie,  Swanton,  Gordon  and 
MacCnrdy,  whose  report  was  accepted  by  the  as- 
sociation, the  election  of  officers  resulting  as  fol- 
lows: 

Freeident — ^Roland  B.  Dixon,  Harvard  Univer- 
sity. 

Vice-preeident  1914 — George  A.  Dorsey,  Field 
Museum  of  Natural  History. 

Viee-pretident  1915 — Alexander  F.  Chamber- 
lain, Clark  University. 

Vice-president  19 IS — A.  L.  Kroeber,  University 
of  California. 

Vice-president  1917 — George  B.  Gordon,  Uni- 
versity of  Pennsylvania. 

Secretari^ — George  Grant  MacCurdy,  Yale  Uni- 
versity. 

Treasurer— B,  T.  B.  Hyde,  New  York. 

Editor — ^F.  W.  Hodge,  Bureau  of  American  Eth- 
nology. 

Associate  Editors — John  R.  Swanton,  Robert  H. 
Lowie,  and  Alexander  F.  Chamberlain. 

The  following  is  a  list  of  the  addresses  and 
papers  presented: 

"The  Piltdown  Skull,"  by  Charles  H.  Hawes. 

"Ten  Days  with  Dr.  Henri  Martin  at  La  Quina 
(Charente),  France,"  by  Charles  Peabody. 

"Paleolithic  Art  as  represented  in  the  American 
Museum  of  Natural  History,  New  York,"  by 
George  Grant  MacCurdy. 

"The  So-called  'Argillites'  of  the  Delaware 
Valley,"  by  N.  H.  Winchell. 
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"Besults  of  an  Areheological  Survey  of  the 
State  of  New  Jersey,"  by  Lealie  Spier. 

''The  So-called  Bed  Paint  People  Cemeteries  of 
Maine,"  by  Warren  K.  Moorehead. 

''Stone  Implements  of  Surgery  (f)  from  San 
Miguel  Island,  California,"  by  H.  Newell 
Wardle. 

"Etruscan  Influence  in  West  Africa  and 
Borneo,"  by  Earnest  Albert  Hooton.     (By  title.) 

''Brief  Account  of  Becent  Anthropological  Ex- 
plorations under  the  Auspices  of  the  Smithsonian 
Institution  and  Panama-California  Exposition," 
by  Ales  HrdH^Uca. 

"Beeults  of  Excavations  at  Machu  Picehu,"  by 
Hiram  Bingham. 

"The  Human  Monster-figure  on  the  Nazca  Pot- 
tery," by  Edward  K.  Putnam. 

"Note  on  the  Archeology  of  Chiriqui,"  by 
George  Grant  MacOurdy. 

"The  Maya  Zodiac  at  Acanceh,"  by  Stansbury 
Hagar. 

' '  Chinese  Antiquities  in  the  Field  Museum, ' '  by 
Berthold  Laufer. 

' '  Some  Aspects  of  North  American  Archeology, ' ' 
presidential  address,  by  Boland  B.  Dixon,  followed 
by  a  symposium:  "The  Belation  of  Archeology  to 
Ethnology,"  by  Franz  Boas,  W.  H.  Holmes, 
Berthold  Laufer,  George  Grant  MacCnrdy. 

"The  Horse  and  the  Plains  Culture,"  by  Clark 
Wissler. 

(a)  "Wayside  Shrines  in  Northwestern  Cali- 
fornia"; (&)  "Is  there  Evidence,  other  than 
Lingmstie,  of  Belationship  between  the  Northern 
and  Southern  Athapascans?"  by  P.  E.  Goddard. 

"Phratries,  Clans,  Moieties,"  by  Bobert  H. 
Lowie. 

"The  Social,  Political  and  Beligious  Organiza- 
tion of  the  Tewa,"  by  H.  J.  Spinden. 

"Tewa  Kinship  Terms  from  the  Village  of 
Hano,  Arizona,"  by  Barbara  Freire-Marreco. 
(By  title.) 

"The  Cultural  Position  of  the  Plains  Ojibway," 
by  Alanson  Skinner. 

' '  Beeults  of  Some  Becent  Investigations  Begard- 
ing  the  Southeastern  Tribes  of  the  United  States, ' ' 
by  John  B.  Swanton. 

(a)  "Notes  on  Alonquian  Grammar";  (&) 
"Notes  on  the  Social  Organization  of  the  Fox  In- 
dians," by  Truman  Michelson. 

"My  Experiences  in  the  South  Seas,"  by  A.  B. 
Lewis.     (By  title.) 

"Field  Work  Among  the  Pagan  Tribes  of  the 
Philippines,"  by  Fay  Cooper  Cole. 


"The  Sac-sac  or  Human  Sacrifice  of  the  6a- 
gobof "  by  Elizabeth  H.  Metcalf. 

"The  Boomerang  in  Ancient  Babylonia,''  bj 
James  B.  Nies. 

(a)  "The  Huron  and  Wyandot  Cosmogonie 
Deities  and  the  Iroquoian  Sky  Gods";  (5)  "The 
Wyandot  Ukis,"  by  C.  M.  Barbeau. 

"The  Clan  and  the  Maternal  Family  of  the  Iro- 
quois League,"  by  A.  A.  Goldenweiser. 

"Daily  Life  of  the  Southern  Pai-Utes  Forty 
Years  Ago,"  by  Frederick  S.  Dellenbaugh. 

"The  Physical  Type  of  the  Burush^  of  the 
Northern  Himalaya,"  by  Boland  B.  Dixon. 

"The  Eruption  and  Decay  of  the  Permanent 
Teeth,"  by  Bobert  B.  Bean.    (By  title.) 

"A  Piebald  Family  of  White  Americans,"  hy 
Albert  Ernest  Jenks. 

"Condition  Favoring  the  Development  of  To- 
temic  Organization,"  by  Franz  Boas. 

"Outline  of  the  Morphology  and  Phonetics  of 
the  Keresan  Dialect,"  by  J.  P.  Harrington.  (By 
title.) 

"The  Belation  of  Winnebago  to  Plains  Cul- 
ture," by  Paul  Badin.     (By  title.) 

"Types  of  American  Folk  Songs,"  presidentisl 
address,  by  John  A.  Lomax. 

"A  Folk  Dance  from  the  Charente,  France,"  by 
Charles  Peabody. 

"The  Crow  Sun  Dance,"  by  Bobert  H.  Lowie. 

' '  Notes  on  the  Folk-Lore  and  Mythology  of  the 
Fox  Indians,"  by  Truman  Michelson. 

"Iroquois  Totemic  Complex,"  by  A.  A.  Golden- 
weiser. 

"Home  Songs  of  the  Tewa  Indians,"  by  H.  J. 
Spinden. 

"The  Ballad  in  South  Carolina,"  by  Beed 
Smith. 

"Negro  Lore  in  South  Qarolina:  (a)  Tales,  Say- 
ings and  Superstitions;  {h)  Songs,  A  Plantation 
Dance  befo'  de  War,"  by  Henry  C.  Davis. 

"The  Bridge  of  Sunbeams,"  by  Phillipe  Barry. 

' '  The  Japanese  New  Year, ' '  by  Mock  Joya. 

(a)  "Siuslauan,  a  Newly  Discovered  Linguistie 
Family";  (&)  "An  Ethnological  Sketch  of  the 
Wailatpuan  Tribes  of  Northeastern  Oregon,"  by 
Leo  J.  Fractenberg.     (Both  by  title.) 

"Some  Aspects  of  the  Folk-lore  of  the  Central 
Algonkin,"  by  Alanson  Skinner. 

"An  Introduction  to  the  Study  of  Indian  Be- 
ligion,"  by  Paul  Badin.     (By  title.) 

George  Grant  MacCurdy, 

Secretary 
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THE    AMERICAN   ASSOCIATION   FOB    THE 
ADVANCEMENT  OF  SCIENCE 

THE  EVOLUTION  OF  A  BOTANICAL 

PBOBLEM 

THE  HISTOBY  OF  THE  DISGOVEBY  OF 
SEXUALITY  IN  PLANTS^ 

Fbom  the  beginning  of  man's  thoughtful 
consideration  of  natural  processes,  the  phe- 
nomenon of  sexual  reproduction,  with  the 
associated  phenomena  of  heredity,  have 
persistently  engaged  his  keenest  interest. 
The  primary  fact  of  the  necessary  concur- 
rence of  two  individuals  in  the  production 
of  oibpring  was,  in  the  case  of  animals, 
recognized  from  the  beginning.  The  equiv- 
alent phenomenon  was  not  established  for 
plants  until  the  end  of  the  seventeenth 
century.  At  this  time,  however,  little  more 
was  known  of  the  essential  features  of  the 
sexual  process  in  animals  than  had  been 
familiar  to  Assyrians,  Egyptians  and 
Greeks  twenty  centuries  before. 

Of  the  additions  made  since  1700  to  our 
knowledge  of  sexual  reproduction,  of  its 
varied  types  and  of  the  associated  phe- 
nomena, no  mean  share  has  been  contrib- 
uted by  botanical  investigators.  Note- 
worthy among  such  contributions  are  the 
work  of  Koelreuter  and  Mendel  in  the  pro- 
duction and  systematic  study  of  plant  hy- 
brids, and  the  early  work  of  Pfeffer  on 
the  chemotactic  response  of  spermatozoids. 
Of  more  recent  work  we  may  cite  that  of 
the  plant  cytologists  on  apogamy  and 
apospory,  on  multi-nucleate  sexual  cells 
or  gametes,  and  on  the  long-delayed  nu- 
clear fusion  in  the  sexual   reproduction 

1  AddT€88  of  the  yiee-president  and  chairman  of 
Section  G,  Botanj,  American  Association  for  the 
Advancement  of  Science,  December,  1913. 
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of  the  plant  rosts.  It  should  then  be  of 
interest  for  us  to  consider  just  how  and 
when  the  more  important  steps  have  been 
taken  in  building  up  the  vast  mass  of 
somewhat  incomplete  knowledge  that  we 
now  possess  concerning  the  reproductive 
process  in  plants.  Because  of  exigencies 
of  time  and  patience,  I  shall  confine 
mjself  primarily  to  an  attempt  to  pict- 
ure the  chief  steps  by  which  our  present 
knowledge  of  the  essential  sexual  process, 
the  union  of  two  parental  substances,  has 
been  attained.  Incidentally  we  may  note 
the  changes  in  point  of  view  of  investigators 
and  in  their  mode  of  attack  on  this  problem. 
I  shall  attempt  to  suggest  the  trend  of 
development  more  clearly  by  often  group- 
ing tiie  chief  phenomena  discovered  in  such 
a  way  as  to  indicate  the  sequence  of  dis- 
covery, within  each  group,  of  the  different 
phases  of  the  sexual  process,  though  the 
order  of  discussion  may  thus  not  always 
accord  with  the  sequence,  in  time,  of  the 
discovery  of  individual  phenomena  in 
plants  as  a  whole. 

In  following  the  evolution  and  change 
in  aspect  of  our  problem  we  shall  often  find 
it  best  to  keep  a  few  relatively  great  names 
prominent  This  will  serve  in  the  first 
place  to  make  the  story  more  vivid  and  in- 
telligible. It  will  at  the  same  time  often 
come  nearer  the  essential  truth,  for  in 
each  great  forward  step  some  one  worker 
has  usually  been  the  dominating  leader. 

I.    THB   DISGOVEBY   THAT   POLLINATION   IS  A 

PBBBBQUISITE    TO   SEED-FOBHATION. 

750  B.C.  TO  A.D.  1849 

The  first  discoveries  pointing  to  the  exist- 
ence of  sex  in  plants  were  evidently  made 
very  early  in  human  history  by  peoples 
cultivating  unisexual  plants  for  food.  The 
existence  of  fertile  and  sterile  trees  of  the 
date  palm,  e,  g.,  was  known  to  the  peoples 
of    Egypt    and    Mesopotamia    from    the 


earliest  times.  Becords  of  the  cultivation 
of  these  trees  and  of  artificial  pollination 
have  come  down  to  us  on  bas-reliefis  from 
before  700  b.c.  found  in  the  palace  of 
Sargon  at  Ehorsabad  (Haupt  and  Toj, 
1899) .  The  Ass3rrians,  it  is  said,  commonlf 
referred  to  the  two  date  trees  as  male  and 
female  (Bawlinson,  1866).  The  Oreeks, 
in  spite  of  their  peculiarly  keen  interest  in 
natural  phenomena,  failed  to  offer  any 
definite  interpretation  of  this  well-known 
fact  concerning  the  date  pahn.  Aristotle 
and  Theophrastus  report  the  fact,  gained 
apparently  from  the  agriculturalists  and 
herb-gatherers,  that  some  trees  of  the  date, 
fig  and  terebinth  bear  no  fruit  themselves, 
but  in  some  way  aid  the  fertile  tree  in  per- 
fecting its  fruit.  But  without  recording  a 
single  crucial  experiment  on  the  matter, 
Theophrastus  concludes  that  this  can  not 
be  a  real  sexuality,  since  this  phenomenon 
is  found  in  so  few  plants. 

In  this  uncertain  state  the  knowledge  of 
sexuality  in  plants  was  destined  to  rest  for 
twenty  centuries,  waiting  for  the  experi- 
mental genius  of  Camerarius  to  give  a  con- 
clusive answer  to  the  question  raised  by  the 
Asfifyrian   and   Greek   gardeners   and  an- 
swered  wrongly   by   Theophrastus.     The 
English  physician  Grew  (1676)  did,  it 'is 
true,  accept  and  expand  the  su^estion  of 
Sir  Thomas  Millington  that  the  stamens 
serve  as  the  male  organs  of  the  plant    Thi^ 
Grew  concludes   (p.  173)*  that  when  the 
anther  opens  the  '^globulets  in  the  thecs 
act  as  vegetable  sperm  which  falls  ui)on  the 
seed-case  or  womb  and  touches  it  with  pro- 
lific virtue."     But  this  guess,  though  it 
proved  correct  in  the  main  point,  was  stiH 
a  guess,  and  not  supported  by  any  critical 
evidence  so  far  as  recorded  by  Grew.    The 
only  adequate  evidence  that  could  be  ob- 
tained on  this  question,  while  microscopcB 
and  technique  were  still  so  imperfect,  was 
experimental  evidence.    This  kind  of  proof 
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was  first  given,  some  20  years  after  Grew's 
work,  by  Rudolph  Jakob  Camerarius,  of 
Tubingen.  Camerarius  fully  appreciated 
the  presence  of  a  real  problem  here.  He 
also  had  the  genius  to  see  that  the  philo- 
sophical attempts  of  many  of  his  immediate 
predecessors,  to  discover  its  solution  en- 
tirely in  their  own  inner  consciousnesses, 
were  futile.  With  the  insight  of  a  modem 
experimenter  Camerarius  put  the  question 
to  the  plants  themselves.  The  results  of  his 
experiments,  as  reported  in  the  famous 
letter  of  1694  to  Professor  Valentin,  of 
Giessen,  were  clear  and  conclusive.  After 
noting  that  aborted  seeds  were  produced 
by  isolated — and  therefore  unpollinated — 
female  plants  of  Mercuridlis,  and  of  the 
mulberry ;  by  castrated  plants  of  the  castor 
bean;  and  by  plants  of  Indian  com  from 
which  he  had  removed  the  stigmas,  Came- 
rarius gives  his  interpretation  of  these  phe- 
nomena. He  says  (Ostwald  "Elassiker," 
p.  25): 

In  the  yegetahle  kingdom  there  is  accomplished 
BO  reprodnetlon  by  seeds,  that  most  perfect  gift  of 
nature,  and  the  usual  means  of  perpetuating  the 
species,  unless  the  previously  appearing  apices  of 
the  flower  have  already  prepared  the  plant  there- 
for. It  appears  reasonable  to  attribute  to  these 
anthers  a  noble  name  and  the  office  of  male  sexual 
organs. 

In  the  seventy  years  after  Camerarius 
had  proved  in  this  way  the  existence  of  two 
sexes,  and  the  fertilizing  function  of  the 
pollen  in  plants,  little  advance  was  made. 
Bradley,  of  London,  Qleditsch,  of  Berlin, 
and  (Governor  Logan,  of  Pennsylvania, 
eonfirmed  parts  of  Camerarius 's  work,  and 
the  great  Linnseus  accepted  the  conception 
of  the  stamens  and  pistils  as  sexual  organs 
as  clearly  proven,  not,  be  it  noted,  by  the 
results  of  Camerarius* 8  experiments  but  by 
**fhe  nature  of  plants/' 

In  1761,  J.  G.  Koelreuter,  of  Carlsruhe, 
published  an  account  of  the  first  iS3rste- 
matie  attempt  that  had  been  made,  with 


either  plants  or  animals,  to  produce  and 
carefuUy  study  artificial  hybrids.  In  his 
work  with  hybrid  tobaccos,  he  demonstrated 
that  characters  from  both  parents  are  often 
associated  in  a  single  offspring.  He  thus 
not  only  completed  Camerarius 's  work,  but 
also,  by  showing  that  the  male  parent  par- 
ticipates in  the  makeup  of  the  offspring, 
he  helped  materially  to  break  down  the 
^'emboitement  theory"  of  Christian  Wolff, 
which  assumed  that  the  embryo  came  en- 
tirely from  the  egg,  and  that  its  char- 
acters could  not  be  influenced  by  the  male 
parent.  It  is  true  that  Koelreuter  was  mis- 
taken in  believing  that  fertilization  is  ac- 
complished by  the  mingling  of  the  oil  on 
the  pollen  grains  with  the  secretion  of  the 
stigma  to  form  a  mixed  fluid,  which  he 
supposed  then  penetrated  to  the  ovule. 
Nevertheless,  his  conception  of  the  min- 
gling of  two  substances  was  a  move  with 
the  proper  trend. 

Koelreuter  also  demonstrated  that  in 
nature  the  pollen  necessary  to  fertilization 
is  often  brought  to  the  stigma  by  insects. 
He  thus  opened  up  a  field  of  research  which 
was  cultivated  with  such  splendid  effect  by 
Konrad  Sprengel  thirty  years  later,  and  by 
Darwin,  MuUer  and  others  a  century  after- 
ward. 

In  spite  of  the  absolutely  conclusive  work 
of  Camerarius,  Koelreuter  and  Sprengel 
on  the  sexuality  of  plants,  their  conclusions 
were  often  rejected  during  the  first  half  of 
the  nineteenth  century.  Certain  devotees 
of  the  nature  philosophy,  for  example, 
occupied  themselves  either  in  proving  over 
again,  after  Cesalpino,  that  plants  can  not 
be  sexual,  because  of  their  nature,  or  in 
trying,  by  ill-conceived,  and  carelessly 
performed  ''experiments,"  to  prove  the 
conclusions  of  Camerarius  and  Koelreuter 
jcrroneous.  These  objectors  were  finally 
silenced,  however,  when  Gaertner,  in  1849; 
published  the  results  of  such  a  lai^e  num- 
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ber  of  well-checked  experiments,  entirely 
oonfirming  the  worioB  of  Camemriui^ 
Koelreuter  and  Sprengel,  that  bo  thinking 
botanist  has  since  doubted  the  oooarrenee 
in  flowering  plants  of  a  aexuaUty  easen- 
tially  identical  with  that  found  in  animals. 

n.  THB  DISCOVBBY  OF  THE  POLLBN  TUBS  AND 

ITS  BELATION  TO  THB  OBIOIN  OF  TH]B 

BMBBTO,  1823-1847 

During  the  opening  yean  of  the  nine- 
teenth eentuiy  a  number  of  botanists,  who 
beUeved  in  the  sexuality  of  plants,  tried  to 
discover  by  the  aid  of  the  miczoscope  just 
how  fertilization  is  effected.  Most  botanists 
of  the  day  believed  the  pollen  grain  burst 
on  the  stigma,  and  that  its  granular  con- 
tents found  a  way  through  the  style  to  the 
ovary.  An  entirely  new  aspect  of  the 
problem  of  fertilization  was  opened  up, 
however,  when  in  1823  Amici,  of  Modena, 
saw  on  the  stigma  of  Portuiacca,  young 
pollen  tubes  arising  from  the  pollen  grains. 
Seven  yean  later  he  followed  these  tubes 
through  the  style  to  the  micropyle  of  the 
ovule.  At  about  this  time  also,  Jakob 
Matthias  Schleiden  (1838)  took  up  the 
study  of  this  same  problem.  He  was  a  man 
of  vigorous  intellect  and  great  versatility, 
who  sometimes  misinterpreted  what  he  saw, 
but  who  proved  a  most  stimulating  oppo- 
Uient  to  a  number  of  other  woriEers  who 
did  observe  accurately.  After  denying 
Robert  Brown's  assertion  that  the  pollen 
tubes  of  the  orchids  arise  in  the  ovary, 
Schleiden  proceeded  to  describe  and  figure 
the  pollen  tube  as  penetrating,  not  merely 
the  style  and  then  the  micropyle,  but  even 
far  into  the  embryo  sac  itself. 

Here,  as  he  says  in  his  GrundztLge  (II., 
p.  373) : 

The  «nd  (of  the  pollen  tube)  soon  swells,  either 
in  siieb  a  msy  thst  the  vesicle  arising  in  it  fflls  the 
whole  cayitj  of  the  portion  of  the  inbe  within  the 
embryo  eac,  or  there  it  left,  between  the  apex  of 


the  embryo  sac  and  the  embryonal  vesiele  of  thft 
tube,  a  long  or  a  short  eylindrical  portion  of  the 
latter,  the  suspensor. 

He  thus  regarded  the  embryo  sac  as  a 
sort  of  hatching  place  for  the  embryo  which 
he  thought  formed  from  the  end  of  the 
pollen  tube.  This  idea  of  the  origin  of  the 
embryo  really  denied  the  occurrence  of  any 
actual  sexual  process,  and  made  the  pollen 
the  mother  of  the  embryo. 

In  1846,  however,  the  error  of  this  ood- 
ception  was  cleariy  demonstrated  by  Amiei, 
who  showed  that  the  embryo  of  the  orchids 
arises  from  an  egg  which  is  already  present 
in  the  embryo  sac  when  the  pollen  tabe 
reaches  it.  It  is  this  pre-existing  e^^,  se- 
cording  to  Amici,  that  is  stimulated  to 
form  the  embryo  by  the  presoice  near  it 
of  the  pollen  tube.  This  view  was  confi- 
dently supported  by  Mohl  (1847)  and  Hof- 
meister  (1847)  in  the  following  year,  and 
the  controvemy  with  Schleiden  became 
even  more  spirited.  As  Mohl  afterward 
wrote  (1863),  men  were  *'led  astray  by 
their  previous  conceptions  to  believe  they 
saw  they  could  not  have  seen.''  The  cbs* 
pute  even  approached  the  acrimonious,  as 
when  Schleiden  (1843)  says  of  one 
worker's  figures,  **Solche  Praparate  sind 
ohne  Zweifel  aus  den  Kopf  gezeichnef 

Hofmeister,  from  the  beginning  of  his 
study  of  fertilization  in  seed  plants,  had 
sought  in  the  pollen  tube  for  some  equiva- 
lent of  the  spermatozoids,  those  motile  male 
cells  of  the  mosses  and  ferns  that  had  first 
been  understood  by  linger  in  1837.     He 
was  unable,  however,  to  do  more  than  point 
out  the  mistake  of  earlier  observers  in  re- 
garding the  starch  grains  of  the  poUtt 
tube  as  spermatozoids,  and  to  suggest  the 
likelihood  that  these  motile  cells  mi§^t  be 
discovered  in  the  gynmosperms^  a  predie- 
tion  the  fulfilment  of  which  was  realised 
by  Ikeno  and  Webber  fifty  years  later.    la 
his    study    of    pollen    tubes    Hofineiste 
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dmcmstxated  to  his  own  satisfaction  that 
the  tobe  doss  not  open  in  accomplishing 
fertiiiaatisn.  His  ^ew,  iriiich  was  the  one 
eamflEtt  till  188^  was  that  the  egg  is  stimu- 
lated to  devdop  into  the  embryo  hy  some 
sabstanee  that  diffnsea  throngh  the  imper- 
f^mU  wttU  ai  tbs  pollen  tnbe. 

m.   TUB  DIS09VEB7  OF  A  PBOTOPLASMIO 
FUSIOK  AT  FEVniilZATION 

We  come  now  to  consider  a  series  of  dis- 
eoveries  of  supreme  importance  in  the  in- 
vestigation of  the  essential  sexual  process 
in  plants.  This  is  the  period  in  which  the 
pioblem  that  had  baffled  naturalists  for 
twenfy  centuries  was  at  last  solved,  at  least 
in  one  most  essential  feature,  by  the  demon- 
stration of  the  occurrence  at  fertilization 
of  a  mingling  of  {wternal  and  maternal 
sahstances. 

It  will  not  be  without  interest  at  this 
point  to  note  the  intellectual  stimuli  which 
led  an  unusual  number  of  workers  to  in- 
Testigate  this  phase  of  our  problem. 

In  the  first  place  there  were  on  record, 

and  under  diseussion  at  the  middle  of  last 

century  the  many   puzzling  observations 

of  the  '' Spiral  Faden,"  or  animalcule,  as 

th^  were  thought  to  be,  that  had  been 

found  arising  from  a  number  of  plants. 

These   motile,  spiral  filaments  had  been 

seen   in  a  liverwort   (Fossombromia)    by 

Sehmiedel  (17^),  in  Sphagnum  by  Esen- 

beck  (1822),  in  Chora  by  Bischoflf  (1828), 

and   finally,   on   the   fern   prothallus   by 

Naegen  (1844).    Unger  (1834-37)  studied 

tbese    bodies  in   the  mosses    {Sphagnum 

and  Marckaniia)  and  declared  his  belief 

that  tikey  are  not  infusoria,  but  are  the 

male  fertilizing  cells.    At  this  time  also  the 

soologistt  of  the  day  were  making  the  first 

detailed  studies  of  the  spermatozoa  of  ani- 

nsflis.     Barry  (1844)  had  seen  a  sperma- 

tOEOOB'    wilhin    the    egg   of   the    rabbit; 

lisrneksrt  (1849)  saw  them  enter  the  frogs' 


egg  and  then,  in  1851,  Bischoff  and  Allen 
Thompson  proved  that  fertilization  is  ac- 
complished by  the  actual  entrance  of  the 
spermatozoon  into  the  egg,  A  no  less  im- 
portant influence,  in  stimulating  the  botan- 
ical workers  on  the  problem  of  fertilization, 
was  the  magnificent  work  of  Hofmeister, 
on  the  reproductive  structures  of  the 
mosses,  ferns  and  conifers.  By  these  splen- 
did researches  he  had  indicated  to  men  of 
less  insight,  and  less  comprehensive  imagi- 
nation, just  the  points  in  the  life  cycles  of 
plants  where  the  critical  phases  of  the  re- 
productive process  are  to  be  sought. 

Among  the  many  workers  engaged  on 
this  problem  of  fertilization  in  plants  in 
the  third  quarter  of  last  century  there 
was,  in  consequence  of  readier  exchange 
of  information,  an  attitude  of  greater  con-^ 
sideration  for  the  work  of  other  investi- 
gators than  was  found  in  the  two  pre-^ 
ceding  decades.  There  were  differences  of 
opinion  and  interpretation,  to  be  sure,  but 
there  was  less  of  that  strenuous  cocksure- 
ness  when  men  saw,  or  thought  they  saw, 
differently  from  others.  The  mistakes  of 
the  brilliant  Scbleiden  were  perhaps  re- 
membered. Men  like  Hofmeister,  Prings- 
heim  and  Strasburger  added  to  and  modi- 
fied the  interpretations  of  other  workers  in 
the  same  spirit  with  which  they  remolded 
their  own  inmiature  conclusions.  There 
was  a  spirit  of  cooperation  evident;  it  be- 
came possible  for  a  worker  to  observe  and 
record  the  fate  of  a  poUen  tube  in  good 
temper  and  with  calm  judgment. 

The  first  steps  toward  the  demonstration 
of  a  union  of  two  masses  of  living  substance 
at  fertilization  resulted  from  the  study  of 
a  group  of  plants,  the  algae,  in  which  sexu- 
ality had  not  been  proven  or  generally  ad- 
mitted. It  had,  however,  long  before,  been 
suggested  in  the  case  of  Spirogyra  by  Hed- 
wig  (1798)  and  Vaucher  (1803). 

The  algse  were  in  fact  especially  adviiti* 
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taSBon  for  the  study  of  fertilization,  since 
tbe  development  and  behavior  of  the  repro- 
,ductiye  organs  and  cells  could,  without 
.elaborate  preparation,  be  readily  seen 
uuder  the  microscope,  and  often  followed 
through  in  living  material.  Thus,  Thuret 
in  1853  for  the  first  time  saw  the  active 
sperms  attached  to  the  egg  of  Fucus,  and 
in  1854  proved  experimentally  that  only 
eggs  to  which  spermatozoids  have  had  ac- 
cess will  germinate.  He  thus  demonstrated 
in  this  alga  the  correctness  of  linger 's  un- 
substantiated surmise  (1837)  that  the 
spermatozoids  are  the  male  fertilizing  cells. 
In  (Edogonium,  Pringsheim,  in  1856  (p.  9), 
^watched  the  spermatozoid  push  into  the 
receptive  tip  of  the  living  egg  and  saw  the 
(Characteristic  oospore  wall  formed  in  con- 
sequence. This,  except  for  the  less  satis- 
factory observations  made  on  Vaucheria 
by  the  same  worker  a  year  previous,  is  the 
'first  case  recorded  of  the  observation  of  the 
actual  union  of  male  and  female  cells  in 
any  plant.  Such  a  union  of  the  protoplas- 
mic masses  of  the  two  sexual  cells  was  soon 
Bhown  to  be  a  characteristic  feature  of  fer- 
tilization in  a  number  of  algse.  Thus  de 
Bary  saw  it  in  Spirogyra  (1858),  and 
Pringsheim  (1869)  repeatedly  observed  the 
gradual  fusion  of  the  motile  gametes  of 
*Pandorina.  It  was  nearly  thirty  years 
later;  however,  that  this  phase  of  fertiliza- 
tion was  first  seen  in  seed-plants  by  (3oro- 
iBchankin  and  Strasburger. 

The  workers  on  this  problem  were  on  the 
lookout  for  further  details  of  the  process  of 
fusion,  and  even  knew  rather  definitely 
what  they  were  looking  for,  but  failed  to 
discover  it  from  lack  of  proper  methods  of 
preparation  of  material.  Thus,  e.  g.,  Stras- 
burger, in  1877,  carefully  studied  the  proc- 
ess of  conjugation  in  Spirogyra  and  found 
that  **Hautschicht  fuses  with  Hautschicht, 
Kemplasma  with  Kemplasma  * ' — ^ '  The 
•chlorophyll  bands  unite  by  their  ends*' — 


and  then  goes  on  to  say  of  the  feature  that 
evidently  interested  him  most,  ^'ihe  cell 
nuclei  of  both  cells,  however,  become  dis- 
solved; the  copulation  product  is  without 
a   nucleus.''     Two   years   later,    Schmitz 
(1879),  when  studying  hematoxylin-stained 
material  of  this  alga,  was  more  fortunate. 
He  saw  the  two  nuclei  in  the  zygote,  as  he 
says,  ''approach  nearer  and  nearer,  come 
into  contact  and  finally  fuse  to  a  single 
nucleus."    This  observation  by  Schmitz  is 
an  important  one,  for  in  it  we  have  the 
first  clear  statement  that  the  nucleus  of  the 
male  cell  passes  over  intact  to  the  female 
cell,  there  to  fuse  with  the  female  nucleus. 
Strasburger    had,    it    is    true,    seen   a 
second  nucleus  fusing  with  that  of  the  egg 
in  the  archegonia  of  Picea  and  Pinus  in 
1877.     He  did  not,  however,  really  know 
the  source  of  this  second  nucleus,  though 
he  suspected  some  relation  to  those  that  are 
present  earlier  in  the  tip  of  the  poU^ 
tube.     These  tube  nuclei  he  says  are  dis- 
solved just  before  fertilization,  and  then 
just  after  fertilization,  to  quote  (1877) : 

The  male  nucleus  formed  from  the  contents  of 
the  poUen  tube  is  found  now  near  the  end  of  the 
tube,  now  near,  or  in  contact  with,  the  egg  nu- 
cleus. .  .  .  The  protoplaBoaic  contents  of  the  poUea 
tube,  I  hold,  passes  through  the  (imperforate)  tube- 
membrane  in  a  diosmotic  manner. 

The  fertilization   of  the   gymnosperms, 
because  of  their  large  eggs,  pollen  tubes 
and  nuclei,  was  then  being  studied  by  a 
number  of  workers.    One  of  these,  Gtoro- 
schankin,  in  1883,  was  able  to  demonstrate 
that  in  Pinus  pumUio  the  pollen  tube  opens 
at  the  end,  and  that  through  this  pK>re  the 
two  male  cells  pass  bodily  into  the  egg. 
Gtoroschankin's  mistake,  in  supposing  botii 
male  nuclei  to  fuse  with  the  egg  nucleus, 
was  corrected  by  Strasburger  the  follow- 
ing year.    The  latter  (1884)  saw  the  same 
bodily  exit  of  both  male  nuclei  from  the 
open  pollen  tube  of  Picea,  but  found  only 
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one  male  nucleus  fusing  with  that  of  the 
egg.  In  the  same  publication  Strasburger 
also  records  numerous  instances  in  which 
he  had  been  able  to  observe  the  same  mode 
of  escape  of  the  contents  of  the  pollen  tube 
into  the  ripe  embryo  sac  in  angiosperms. 
At  last,  as  Strasburger  puts  it,  in  discuss- 
ing fertilization  in  the  conifers: 

The  most  important  morphological  facte  are 
clear.  It  is  eetabliahed  that  the  male  nndens 
that  oopalates  with  the  egg  nueleus,  paases  ca 
nuik  out  of  the  pollen  tube  into  the  egg. 

Thus,  finally,  was  the  actual  material 
oontribution  of  both  parents  to  the  embryo 
of  the  seed  plants  first  seen.  This  was  just 
two  centuries,  lacking  a  decade,  after 
Camerarius  (1694)  had  proven  that  the 
presence  of  pollen  on  the  stigma  is  indis- 
pensable to  seed  formation.  One  chief  rea- 
son why  this  important  problem  so  long 
ba£9ed  all  investigators  was  the  lack  of 
proper  methods  of  preparing  material  for 
study.  The  older  method  of  studying  un- 
fixed and  unstained  sections  had  certain  ad- 
vantages, it  is  true.  The  sequence  of  devel- 
opmental stages  was  often  determined  with 
certainty  by  actually  following  their  suc- 
cession in  living  material  under  the  micro- 
scope, and  there  was  less  cause  also  for  dis- 
pute about  artifacts.  But  structures  of  the 
same  refractive  qualities  were  not  readily 
distinguished  in  such  sections.  As  Stras- 
burger himself  says  (1884,  p.  18) : 

The  negative  reealts  of  my  earlier  etndiee  and 
of  thoee  of  Elfving  were  dne  to  the  lack  of  a 
method  which  permitted  the  nuclei  to  be  distin- 
guished in  the  strongly  refractive  contents  of  the 
pollen  tube  np  to  the  moment  of  fertilization. 

That  these  studies  of  1884  were  success- 
ful was  largely  due  to  the  use  of  material 
fixed  in  five-tenths-per-cent.  acetic  acid, 
one-per-cent.  osmic  acid  or  absolute  alcohol, 
and  stained  in  borax  carmine,  hematoxylin 
or  iodine  green. 

The  extreme  significance  of  the  fact  that 
those  most  highly  organized  portions  of  the 


cell  substance — ^the  nuclei — ^were  so  promi- 
nent in  the  process  of  fertilization  was  at 
once  appreciated  by  Strasbui^r,  who  in 
1884  (p.  77)  announced  the  following  gen- 
eral conclusions  as  the  outcome  of  his  con- 
sideration of  the  phenomena  observed: 

(1)  The  fertilization  process  depends  upon  the 
copnlation  with  the  egg  nucleus  of  the  male 
nucleus  that  is  brought  into  the  egg,  which  is  in 
accord  with  the  view  clearly  expressed  by  O. 
Hertwig.  (2)  The  cytoplasm  is  not  concerned  in 
the  process  of  fertilization.  (3)  The  sperm 
nucleus  like  the  egg  nucleus  is  a  true  cell  nu- 
cleus. 

In  the  years  since  1884  the  nuclei  have 
been  found  to  be  the  structures  chiefly 
concerned  in  fertilization  whenever  such  a 
process  occurs.  Among  the  earlier  obser- 
vations of  this  nuclear  union  at  fertiliza- 
tion in  each  of  the  great  groups  are  the 
following,  named  in  the  order  of  discovery : 
It  was  seen  in  Pilularia  (Campbell,  1888), 
in  Riella  (Eruch,  1891),  in  (Edogonium 
(Elebahn,  1892),  in  the  plant  rusts  (Dan- 
geard  and  Spain-Trouflfy,  1893),  in  the 
toad-stools  (Wager,  1893),  in  the  red  alga 
Nemdlion  (Wille,  1894),  in  Sphasrotheca 
(Harper,  1895),  in  the  rock  weed,  Fucus 
(Parmer  and  Williams,  1896).  Finally 
Zederbauer  (1904)  reported  it  for  the  Peri- 
dines  and  Olive  (1907)  and  Kraenzlin 
(1907)  made  it  out  in  the  myxomyoetes. 

The  observations  just  referred  to,  and 
many  others  on  plants  in  all  groups,  war- 
rant the  general  application  of  Stras- 
burger's  conclusion  that  a  nuclear  union 
is  the  characteristic  feature  of  every  sexual 
process.  The  few  cases  where  the  male 
cytoplasm  seems  more  prominent  than' 
usual,  as  in  the  three  conifers  studied  by 
Coker  (1903),  Coulter  and  Land  (1905) 
and  Nichols  (1910),  can  not  yet  be  said 
to  have  rendered  it  very  probable  that  this 
cytoplasm  plays  a  primary  part  as  an  in- 
heritance carrier. 
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IV.   THE  DISCOVEBT  OF  THE  ALTEHNiLTION  OF 
GENSRATI0K8  IK  FLANTB,  1851- 

The  faet  that  the  sexual  eeUs  of  the 
higher  plants  are  produced  on  a  plant  body 
or  individual  distinct  from  that  which 
forms  the  asexual  reproductive  cells;  and 
that  in  the  normal  life  cycle  the  one  type  of 
individual  arises  from,  and  later  gives  rise 
to,  an  individual  of  the  other  type,  must 
be  regarded  as  one  of  the  most  significant 
features  of  the  evolution  of  plants  yet  dis- 
covered. One  of  the  chief  general  results 
of  the  magnificent  work  of  Hofmeister  was 
the  discovery  of  this  regular  alternation 
of  a  sexual  and  an  asexual  generation,  not 
only  in  the  life  history  of  the  mosses  and 
ferns,  but  also  in  that  of  the  seed  plants. 
Hofmeister  states  this  result  clearly  in  the 
Vergleichende  Untersuchungen  and  makes 
it  apply  still  more  broadly  in  a  brilliant 
generalization  published  in  the  ''Higher 
Cryptogamia/'    There  he  says  (p.  439) : 

The  phenogams,  therefore,  form  the  upper  ter- 
minal link  of  a  series,  the  members  of  which  are 
the  OomferflB  and  O^^cadeie,  the  Tascular  erypto- 
gsna,  the  MnseineB  and  the  CharaceaB.  These 
memftwiB  exhibit  a  contiimally  more  extensiye  and 
mere  ind^>endent  vegetative  existence  in  propor- 
tion to  the  gradually  descending  rank  of  the  gen- 
eration preceding  impregnation,  which  generation 
is  developed  from  reproductive  cells  cast  off 
from  the  organism  itself. 

Since  Hofmeister 's  day  detailed  investi- 
gations by  many  workers  have  fully  con- 
firmed Hofmeister 's  conclusion.  They  have 
shown  the  essential  homology,  not  only  of 
the  spore-producing  organs,  and  the  one  or 
two  kinds  of  spores  produced  in  them,  but 
also  of  the  structures  arising  from  these 
spores,  throughout  all  cormophytes,  from 
the  mosses  upward. 

In  the  studies  of  the  alg»  that  followed 
immediately  after  Hofmeister 's  work,  in- 
vestigators of  these  plants  sought  in  them 
for  some  evidence  of  that  regular  alterna- 
tion of  sexual  and  asexual  phases  that  had 


been  demonstrated  in  higher  plants 
Pringsheim  (1856,  p.  14)  one  of  the  ablest 
of  these  students  of  the  alg»,  at  first  re- 
garded the  multicellular  body,  fomied  at 
the  germination  of  the  oospore  of  (Edo- 
ganium  and  Coleocha^e,  as  an  asexual 
phase,  comparable  with  the  simple  sporo- 
phyte  of  the  liverwort  Riccia.  Celakowsky 
(1886)  distinguishes  as  homologous  aUer- 
nation  those  eases,  in  algae,  like  Ulathria  or 
(Edogonium,  where  the  gramete-producing 
generation  seemed  capable  of  zoospore  pro- 
duction also.  The  constant  and  regular 
alternation  of  the  archegoniates  and  seed 
plants  he  called  antithetic  alternation. 
Pringsheim  (1877)  found  that  moss  pro- 
tonemata  form  from  cuttings  of  the  seta 
of  the  sporophyte  as  well  as  from  bits 
of  the  gametophyte.  From  this  fact,  and 
from  Farlow's  discovery  (1874)  that  a 
sporophyte  of  the  fern,  Pteris  cretica,  may 
arise  directly  from  the  prothallus,  without 
the  fertilization  or  even  the  formation  of 
an  eggt  Pringsheim  concluded  that  both 
generations  of  the  archegoniates  are  really 
identical.    He  says  (1877,  p.  6) : 

I  believe  the  moss  sporogonium  stands  to  tbe 
moss  plant  in  the  same  relation  that  the  spor- 
angium-bearing SaprolegnUu  do  to  tbe  oogeiiium- 
bearing  plants  of  this  species,  ...  I  therefore  turn 
against  this  interpretation  of  the  fruit  gensra- 
tion  of  the  thallophytes  in  general,  and  ewpeftiaTly 
against   this    interpretation   of   the   sexual    shoot 
generation    of    the    FloridesB    and    Ascomjeetas. 
.  .  .  The  eystoearp  is  evidently  not  a  seporote 
individual  but  part  of  tbe  sexual  plant  that  pro- 
duces it. 

The  antithetic  view  was  reasserted,  hoiw- 
ever,  especially  by  Celakowsky  (1877)  and 
Bower  (1890),  both  of  whom  emphasized 
the  suggestion  of  A.  Braun  (1875)  that  the 
sporophyte  is  a  new  thing  phylogenetically. 
Bower  holds  that  the  types  of  sporophyte 
found  in  the  archegoniates  have  ariaen  by 
the  amplification  of  the  zygote,  with  the 
sterilization    for  vegetative   functions    of 
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nudler  or  larger  portions  of  the  originally 
aU^perTading  sporogenom  tifisne.  The 
ttnpfaibioiia  type  of  alternation  of  the 
monm  and  ferns  has  arisen,  according  to 
Bower's  conception,  with  the  migration  of 
these  plants  to  the  land,  and  the  assumption 
of  the  terrestrial  habit  by  the  sporophyte. 
The  antithetic  view  was  also  supported  in 
a  most  striking  way,  later,  by  the  results 
of  the  workers  on  chromosomes. 

The  homologous  view  of  alternation  also 
has  not  been  without  supporters  in  the 
yean  since  Pringsheim.     One  of  its  up- 
hoUers,  Klebs  (1896),  based  his  belief  on 
the  fact  that  he  could  determine  the  ^rpe 
of  reproductive  cells  formed  by  the  algae 
Hydrodictyon  and  Vwicheria,  by  changing 
the  conditions  under  which  they  are  grown. 
Lang  (1896>98)   favored  the  homologous 
view  because  of  the  discoveries  of  Farlow, 
de  Barry,  Bower,  Farmer  and  himself  on 
apogamy  and  apospory.    Scott,  one  of  the 
strongest  advocates  of  the  homologous  alter- 
nation theory,  bases  his  belief  not  only  on 
the  evidence  afforded  by  the  cases  of  apog- 
amy and  apospory,  but  also  on  the  fossil 
record.     He  points  out  the  lack  of  any 
sporophyte,  living  or  fossil,  that  can  be  re- 
gard^ as  ancestral  to  that  of  the  ferns. 
In  arguing  for  the  homologous  origin  of 
the  leafy  fern  sporophyte  from  a  liverwort- 
like  thallus  Scott  says  (1911) : 

We  know  plenty  of  intermediate  stagee  between 
a  tbalhM  and  a  leafy  stem;  bnt  no  one  ever  saw 
an  intermediate  stage  Iwtween  a  sporogoniom  and 
a  leaf|y  stenu 

V.  THE   DI800VEBY   OF    CHBOMOSOME   BSDUG- 
TIOK  AKD  OF  SYNAPSIS,  1888- 

We  have  seen  that  during  the  two  dec- 
ades at  the  middle  of  last  century  students 
of  sexuality  in  plants  devoted  their  atten- 
tion to  the  discovery  of  the  relation  of  the 
I>oll0n  tube  to  the  origin  of  the  embryo. 
The  three  decades  after  1860  were  given 


largely  to  the  proof  of  a  union  of  a  pater- 
nal with  a  maternal  nucleus  as  a  constant 
feature  of  the  sexual  process  in  plants.  For 
the  past  two  decades  woricers  interested  in 
reproduction  have  been  engaged  especially 
in  determining  the  behavior  and  fate,  in 
the  various  phases  of  plant  development, 
of  those  essential  elements  of  the  nuclei, 
the  chromosomes.  The  result  Of  this  sttidy 
has  been  to  give  us  a  much  more  definite 
criterion  than  we  had  before,  of  just  what 
constitutes  a  sexual  process.  Moreover,  this 
intimate  examination  of  the  chromosomes, 
together  with  the  precise  means  of  germi- 
nal analysis  by  breeding,  introduced  by 
Mendel,  has  given  us  some  insight  into  the 
significance  of  the  sexual  process  in  the 
ontogeny  and  phytogeny  of  plants. 

The  discovety  of  chromosomes  in  plants 
may  best  be  attributed  to  Strasburger,  who, 
in  1875,  first  figured  them  distinctly  in 
the  embryo  of  Picea.  It  is  true  that  Hof- 
meister  (1867)  had  noticed  the  equatorial 
plate  of  ''albuminous  clumps"  in  cells  at 
the  time  of  their  division,  and  Bussow 
(1872)  saw,  in  the  dividing  spore  mother- 
cell  nuclei  of  Ophioglossum,  plates  of  ver- 
miform rods  ( * '  Stabchenplatten  " ) .  Stras- 
burger (1879)  and  Hanstein  (1880)  and 
Flemming  (1880)  were,  however,  the  first 
to  realize  the  constancy  of  the  occurrence 
of  chromosomes  in  the  dividing  plant 
nucleus.  The  fact  soon  pressed  itself  upon 
investigators  that  the  number  of  these 
chromosomes  differs  in  different  plants, 
and  in  different  phases  of  the  same  plant. 
Then  followed  the  epoch-making  discoveiy 
of  the  zoologist  Van  Beneden  (1883),  that 
the  number  of  chromosomes  in  the  egg  and 
sperm  of  Ascaris  is  the  same,  and  that  the 
double  number  characteristic  of  the  body 
cells  becomes  reduced  during  the  maturing 
of  the  germ  cells.  Botanists  after  some  de- 
lay, due,  as  Strasburger  says,  to  laok  of 
proper  technique,  succeeded  in  demonstrat- 
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ing  these  same  facts  for  plants.  Thus 
Strasburger  in  1888  showed  that  the  nnm- 
ber  of  chromosomes  characteristic  of  the 
egg  and  of  the  male  nucleus  in  a  number  of 
angiosperms  is  the  same,  and  is  fixed  by  a 
reduction,  occurring  in  the  mother  cells  of 
the  pollen  and  of  the  embryo-sac.  Ouig- 
nard  also  (1889  and  '91)  demonstrated 
these  phenomena  in  LUium  and  in  the 
pollen  mother  cells  of  Ceratozamia,  noting 
the  eight  double  chromosomes  in  the  latter 
and  other  peculiarities  of  the  first  mitosis. 
Overton  (1893)  counted  the  same  number 
of  chromosomes  in  the  female  prothallus  of 
Ceratozamia;  while  Farmer  (1894)  found 
four  chromosomes  in  the  thallus  and  sexual 
reproductive  cells  of  PaUavicinia  and  eight 
in  the  seta  and  capsule. 
.  Later  in  the  same  year  Strasburger,  in 
a  masterly  address  before  the  British 
Association,  completed  the  proof  of  Over- 
ton's suggestion  (1893)  that  reduction  in 
the  mosses  and  ferns  also  takes  place,  as 
Overton  puts  it,  ''in  the  mother-cells  of  the 
spores;  that  is,  at  the  point  of  alternation 
of  the  generations."  Strasburger,  by  com- 
paring his  counts  of  chromosomes  in  the 
dividing  spore  mother  cells  of  Osmunda, 
with  the  number  seen  by  Humphrey  (fig- 
ures published  in  1895)  in  the  tapetal  cells, 
found  the  latter  number  about  double.  It 
is  interesting  to  note  also  that  the  Osmunda 
slides  used  in  this  work  were  among  the 
first  parafSn  sections  used  by  Strasburger. 
From  this  correspondence  of  the  liverwort 
and  fern  mentioned  with  the  seed  plants  in 
which  reduction  had  been  seen,  Strasburger 
went  on  to  predict  the  universal  occurrence 
of  this  phenomenon  of  reduction  in  all 
plants  that  reproduce  sexually.  C!oncem- 
ing  the  phylogenetic  origin  of  the  reduc- 
tion process  Strasburger  held  that  all 
plants  (and  animals)  were  primitively  non- 
sexual and  had  a  constant  number  of 
chromosomes.     With  the  development  of 


sexual  reproduction  the  initiation  of  the 
process  of  chromosome  reduction  avoided 
the    evident    disadvantage    of    repeated 
doubling  of  the  chromosome  number  at 
each  sexual  fusion.    This  return  from  the 
double  number  formed  in  the  zygote  to 
the  primitive,  ancestral  number  of  chromo- 
somes,  he   believed   might  occur  at  any 
point  in  the  life  cycle  before  the  next 
fertilization.     Strasburger   then   went  on 
to  emphasize  the  advantage  of  the  sex- 
ual mode  of  reproduction^  when  once  ac- 
quired, in  allowing  new  combinations  of 
parental  strains  in  the  offspring,  and  the 
disadvantage  it  had  of  producing  so  small 
a  number  of  offspring.    It  is  to  meet  this 
disadvantage,  he  suggested,  in  agreement 
with  Bower,  that  the  zygote  of  forms  like 
Coleochaste,  mosses,  ferns  and  seed  plants 
took  over  the  function  of  multiplying  the 
progeny  by  a  sort  of  polyembiyony,  the 
formation  of  spores.     The  spore-bearing 
generation  later  in  the  evolutionary  his- 
tory became  ultimately  independent  of  the 
gametophyte,  and  at  a  still  later  period  it 
not  only  produced  two  kinds  qt  spores,  but 
also  assumed  the  care  and  nutrition  of  the 
reduced  female   plant,   arising   from  the 
larger  of  the  two  kinds  of  spores.    Thus, 
in  Strasburger 's  view,  the  primitive  non- 
sexual generation  is  now  represented  in  the 
archegoniates   by   only   the  sexual  phase 
which  has  gradually  lost  its  power  of  asex- 
ual multiplication,  while  the  sporophyte  is 
a  third,  a  new,  generation  arisen  by  spe- 
cialization of  the  zygote.    There  is  in  the  cor- 
mophytes  then  an  antithetic  alternation  of 
the  two  most  recentiy  evolved  phases  of  the 
life  cycle,  while  the  only  clear  trace  of  the 
primitive  non-sexual  phase  is  found  in  the 
halved  number  of  chromosomes,  which  is 
reverted  to  by  a  process  of  chromosome  re- 
duction, at  some  point  in  each  life  eyde. 

In  the  two  decades  since  this  famous 
pronouncement  of  Strasburger's  was  made 
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ehiomoBomes  haye  been  counted  in  the 
different  developmental  phases  of  nearly 
all  groups  of  plants.  These  counts  have 
shown  that  wherever  there  is  sexual  fusion 
there  is  also,  at  some  other  point  in  the  life 
eycle,  a  reduction  of  the  double  number  of 
chromosomes  so  formed  to  the  single  num- 
ber characteristic  of  the  gametes.  In  all 
cormophytes  and  many  thallophytes  this 
reduction  occurs  at  sporogenesis. 

The  investigation  of  the  .complementary 
phase  of  the  chromosome  behavior,  the 
doubling  of  the  number  at  fertilization,  has 
during  the  past  two  decades  also  led  to 
extremely  interesting  results. 

The  earlier  workers  on  sexual  nuclear 
fusion  apparently  believed  that  the  pater- 
nal and  maternal  nuclear  materials  became 
intimately  mingled  soon  after  contact  of 
the  nuclear  walls.  Thus  Elebahn  (1892) 
described  the  chromatin  reticula  of  the  two 
Auelei  as  gradually  merging  into  one,  in 
(Edoganium,  and  Shaw  (1898)  described 
the  same  process  in  Onodea.  It  is  true 
that  Ouignard  (1891)  had  noted  that,  in 
LUium  and  FritiUaria,  the  male  and  female 
reticula  remain  distinct  until  the  prophase 
of  the  first  nuclear  division  of  the  embryo. 
Later  research,  however,  showed  that  the 
paternal  and  maternal  components  remain 
distinct  till  much  later  than  this ;  in  fact, 
that  the  chromatin  elements  from  the  two 
l>arents  do  not  really  fuse  at  all  during  the 
pioeess  of  fertilization.  On  the  contrary, 
it  is  pretty  certain  that  all  through  the 
flevelopment  of  the  sporophyte  the  chromo- 
somes from  the  two  sources  retain  their 
identity  and  individuality. 

Thus  Blackman  (1898)  and  Ferguson 
(1901)  say  that  in  the  fusing  nuclei  of 
Pinus  the  two  chromatin  nets  never  lose 
identity,  and  that  at  the  first  mitosis  of  the 
embryo  each  constituent  gives  rise  to  its 
own  group  of  chromosomes.  This  inde- 
pendence of  the  two  chromatins  at  fertili- 


zation has  since  been  seen  in  a  number  of 
species,  and  it  is  now  believed  to  persist 
throughout  the  life  of  the  sporophyte.  The 
double  number  of  chromosomes  is  present 
at  each  mitosis  of  this  generation,  and  they 
sometimes  occur  in  pairs  that  are  assumed 
to  consist  of  a  paternal  and  a  maternal 
chromosome  each.  In  certain  plants  also, 
according  to  Overton  (1909),  Gregoire 
(1910),  Stout  (1912)  and  othera,  the  indi- 
viduality of  the  chromosomes  of  the  rest- 
ing nucleus,  postulated  by  Strasburger  in 
1894,  is  morphologically  discernible.  De 
Yries  (1903)  emphasized  this  fact,  that  the 
sporophyte,  with  its  two  complete  sets  of 
chromosomes,  is  really  two  beings  in  one, 
by  designating  it  as  the  ''2Z  generation." 
This  contrasts  it  at  once,  in  this  important 
characteristic  of  chromosome  number,  with 
the  gametophyte  or  '*X  generation." 

Apparently  then  no  actual  fusion  of  the 
chromosomes  is  included  in  the  nuclear 
union  occurring  at  fertilization.  The  ques- 
tion at  once  arising  is:  where  in  the  life 
cycle  is  there  any  fusion,  or  intimate  union 
of  these  inheritance-bearing  units  f  The 
answer  to  this  question  was  for  some  time 
generally  believed  to  be  offered  by  the  phe- 
nomena associated  with  the  process  of 
^'synapsis/'  Botanists  had  for  some  time 
noticed  and  figured  the  peculiar  contrac- 
tion of  the  chromatin  of  the  spore  mother- 
cell  nucleus  occurring  just  before  the 
chromosomes  for  the  reduction  division  are 
formed.  Moore  (1895)  reaffirmed  Stras- 
burger'e  view  that,  even  with  the  best  pres- 
ervation, the  chromatin  regularly  assumes 
this  condition  at  sporogenesis,  and  then 
only.  Moore,  therefore,  declared  this  con- 
dition to  be,  not  an-  artifact,  as  many 
workers  had  held,  but  a  natural  process, 
which  he  named  ''synapsis."  In  spite  of 
the  insistence  by  an  occasional  worker  that 
synapsis  is  an  artifact,  the  impression  of 
its  constancy  and  peculiarity  grew  more 
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general  at  the  end  of  the  last  century.  Then 
in  1901  Montgomery  suggested  that  it  is  in 
this  process  that  the  long-delayed  union  of 
the  paternal  and  maternal  chromatin 
occurs.  Montgomery's  conception,  that 
each  of  the  double  or  bivalent  chromo- 
somes, formed  on  emergence  from  eynapsis, 
is  made  up  of  a  paternal  and  a  maternal 
chromosome,  which  have  in  some  way  been 
paired  up  during  the  i^ynaptic  process, 
came  to  be  rather  generally  accepted. 

Recently,  howev^,  a  number  of  workers 
have  dissented  vigorously  from  the  view 
that  synapsis  is  a  constant,  or  a  highly 
significant  process.  Thus  Oregoire  (1910), 
Gates  (1911)  andLawson  (1912)  hold  that 
it  does  not  occur  unfailingly  at  sporo* 
genesis.  Lawson  says  that  so  much  of  the 
separation  of  the  chromatin  from  the  nu- 
clear wall  as  is  not  due  to  artifact  is  attrib- 
utable to  the  more  rapid  growth  of  the 
nuclear  wall  than  of  the  chromatin. 
Finally  all  three  agree  that  such  a  process 
is  not  needed  for  the  pairing  of  the  chromo- 
somes, since,  as  was  observed  by  Stras- 
burger  (1905)  and  others,  the  chromo- 
somes may  regularly  appear  in  pairs  in  the 
vegetative  mitoses  of  the  sporophyte. 
Moreover  studies  of  the  vegetative  nuclei 
of  the  sporophyte,  especially  by  Gregoiie 
and  his  students,  show  that  their  chromo- 
somes are  closely  connected  by  adhesions, 
and  by  pseudopodium-like  strands  developed 
between  the  viscid  chromosomes  when  the 
new  reticulum  is  formed  after  each  mitosis. 
Gates  (1911)  after  reviewing  recent  work 
on  this  point  holds  that  the  pairs  seen  in 
vegetative  mitoses  are  of  a  paternal  and  a 
maternal  chromosome  each.  He  sees  no 
adequate  reason  for  thinking  that  the  asso- 
ciation of  parental  chromosomes  at  synap- 
sis is  any  more  intimate  than  that  which 
occurs,  as  he  says,  ''at  or  soon  after  fertili- 
zation." He  evidently  regards  the  con- 
nections between  sporophytic  chromosomes 


referred  to  above  as  affording  ample  oppor- 
tunity for  any  interchange  of  matensl  or 
''influences"  between  the  chnHnosemes. 
Gates  does  not  say  just  when  the  parental 
chromosomes  are  first  paired  up  after  fe^ 
tilization  nor  give  the  evidence  for  this. 
He  fails,  also,  to  explain  the  fact,  upon 
which  practically  all  workers  seem  agreed, 
tiiat  the  halves  of  the  diploid  chromosomeB 
are  associated  with  each  other  in  a  more 
intimate  way  than  the  chromosomes  of  any 
other  mitosis  in  the  life  cycle. 

VI.    .ALTBSNATION    AND    OHBOMOSOMB    NUH- 
BBBS   m   THE   AliG^,    189&- 

We  have  already  seen  that  an  attempt 
was  made  in  the  third  quarter  of  last  een- 
tury  to  interpret  the  life  histories  of  cer- 
tain   thallophytes,   especially   among  the 
algse,  in  terms  of  the  alternating  genera- 
tions discovered  by  Hofmeister  among  the 
archegoniates.     The  basis  of  comparisen 
was  the  occurrence  of  a  sort  of  polyembry- 
ony  at  the  germination  of  the  sexually  pro- 
duced oospore  of  these  algsB.     There  was 
much  uncertainty,  however,  concerning  the 
real  correspondence  of  phases  in  the  two 
groups,  and  even  as  to  whether  the  alterna- 
tion was  of  the  same  sort  in  the  two  groups. 

With  the  promulgation  of  Strasbuiger's 
view  (1894)  regarding  the  significanoe  of 
the  reduetion  of  the  chromosome  number 
in  the  life  cycle,  botanists  felt  that  they 
would  now  be  able  to  distinguish  the  phases 
of  a  real  alternation  of  generations  wher- 
ever chromosomes  could  be  counted.  A 
number  of  workers  therefore  followed  out 
cytologically  the  details  of  development 
and  conjugation  of  the  sexual  eeUs,  and 
the  germination  of  the  zygote  in  various 
algae. 

The  work  of  Ghmielewski  (1890),  on 
Spirogytxk,  and  of  ESebahn  (1891)  on  des- 
xnids  showed  some  indications  of  &  redue- 
tion process  at  the  germination   of  the 
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^gote  in  these  torma,  though  chromosomes 
could  not  be  eountedL  Not  till  very  re- 
cently was  it  demonstrated  for  one  of  these, 
Spirogyra,  that  the  chromosome  number  is 
actually  reduced  at  this  time.  Trondle 
(1911)  has  counted  chromosomes  of  Spiro- 
gyra  and  finds  that  there  is  a  real  reduc- 
tion here,  and  that  three  of  the  first  four 
nuclei  formed  in  the  zygote  degenerate,  the 
fourth  remaining  as  the  nucleus  of  the 
single  embryonic  plant  formed. 

In  a  study  of  the  green  alga,  Coleochmie, 
Allen  (1905)  showed  that  the  chromosome 
reduction  occurs  with  the  beginning  of 
germination  of  the  zygote.  Hence  the 
group  of  zoospore-producing  cells,  arising 
from  the  latter,  is  not  to  be  regarded  as  a 
sporophyte,  as  had  often  been  maintained. 
Allen  thus  eliminated  the  only  ancestral 
prototype  of  the  bryophyte  sporogonium 
that  the  antithetic  altemationists  had  been 
able  to  discover  among  the  green  alg». 

The  search  among  the  brown  algas  for 
parallels  to  the  chromosome  history  of  the 
cormophytes  has  been  much  more  success- 
ful. The  first  case  made  out,  that  of  Fucus, 
by  Farmer  and  Williams  (1896')  and  by 
Strasburger  (1897)  seemed,  it  is  true,  not 
veiy  illuminating.  They  found  the  reduc- 
tion occurring  in  the  first  divisions  of  the 
^gs  and  sperm-producing  organs,  a  point 
where  it  occurs  in  no  other  green  plant. 
This  case  of  Fucus,  you  will  remember,  is 
the  one  used  by  Scott  (1896)  to  point  a 
moral,  when  voicing  the  generally  felt  crit- 
icism of  those  botanists  who  proposed 
"making  the  number  of  chromosomes  the 
eriterion  by  which  the  two  generations  are 
to  be  distinguished."    He  says: 

I  venture  to  think  it  premature  to  msh  into  in- 
dnetiTa  reasoning  from  imperfectly  established 
prcmioes.  The  ease  of  Fucus  in  which  the  Fucua 
plant  ia  ahown  to  have  the  full  number  of  ehromo- 
somes  i^oes  dead  against  the  idea  that  the  sexual 
generation  (and  who  could  caU  a  Fueus  plant  any- 
but  sexual)    necessarily   has   the   reduced 


number  of  chromosomes.     This  fact  is  indeed  a 
T^xkH  to  deductive  morphology. 

When,  however,  Strasburger  (1906)  and 
Yamanouchi  (1909)  followed  out  the  log- 
ical trend  of  the  chromosome  evidence  un-* 
reservedly,  this  life  history  of  Fucus  be- 
came more  readily  comparable  with  that 
of  the  cormophytes  and  with  those  of  eer* 
tain  brown  and  red  algae  that  had  in  the 
meantime  been  elucidated  by  Williams  and 
Yamanouchi.  From  this  point  of  view, 
elaborated  by  Yamanouchi,  the  Fucus 
plant  with  its  2X  number  of  chromosomes 
is  a  sporophyte  and  the  reproductive 
organs  arising  in  its  conceptacles  are  spo- 
rangia comparable  with  those  of  a  seed 
plant.  After  the  reduction,  which  occurs 
at  the  normal  point,  at  sporogenesis,  each 
of  the  four  megaspores,  without  escaping, 
gives  rise  to  a  gametophyte  of  two  fertile 
cells  or  eggs.  Each  of  the  four  microspores 
in  turn  forms  a  gametophyte,, or  X  genera- 
tion, of  but  sixteen  cells,  each  of  which  la 
fertile  and  forms  a  spermatozoid.  It  ia 
interesting  to  note  here  the  similarity 
which  has  been  pointed  out  by  Strasbui^F 
and  by  Chamberlain  of  the  chromosome 
cycle  of  Fticus  to  that  of  animals.  In  the 
latter,  from  the  plant  cytologist's  point  ot 
view,  the  sexual  generation  has  become  re- 
duced to  the  four  haploid  nuclei  formed  at 
spermatogenesis  and  oogenesis ;  and  the  so- 
called  ovary  and  spermary  are  really  spore- 
producing  organs  of  the  2X  or  asexual 
generation. 

In  the  brown  seaweed  Dictyota  the  dis- 
covery of  the  chromosome  cycle  revealed, 
for  the  first  time  in  any  thallophyte,  an 
alternation  that  seemed  clearly  comparaUe 
with  that  of  the  cormophytes  in  this  ri&- 
sx>ect.  Williams  (1904)  was  able  to  show 
that  the  morphologically  similar,  mature 
plants  of  Dictyota  dichotoma  differ  not 
only  in  that  some  produce  spores  only  and 
others  male  or  female  reproductive  cells 
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only,  but  also  that  the  nuclei  of  the  former 
have  twice  as  many  chromosomes  as  those 
of  the  sexual  plants.  He  found  also  that 
the  number  of  chromosomes  is  reduced  at 
tetraspore  formation  and  held  that  all  thid 
cytological  evidence  indicated  the  alterna- 
tion of  the  sexual  and  the  tetrasporic 
plants.  The  doubts  of  conservative  botan- 
ists regarding  the  regular  and  necessary 
sequence  of  these  haploid  and  diploid 
plants  were  dissipated  when  Hoyt  (1910) 
raised  fruiting  tetrasporic  plants  from  eggs 
and  mature  sexual  plants  from  tetraspores. 
Hoyt  thus  demonstrated,  for  the  first  time 
by  cultures  in  any  alga,  the  identity  of  this 
alternation  with  that  of  the  cormophytes. 
Yamanouchi  (1911  and  1913)  has  demon- 
strated, cytologically  and  in  part  by  cul- 
tures, the  occurrence  of  an  exactly  similar 
type  of  alternation  in  the  brown  algae 
Caileria  and  ZatiarcUnia,  the  life  cycle  of 
Cutleria  seeming  peculiarly  like  that  of  the 
cormophytes  because  the  two  generations 
differ  not  only  in  chromatin  content,  but 
qIso  in  structure. 

•  In  the  red  seaweeds  also  the  use  of  cyto- 
logical methods  and  the  determination  of 
chromosome  numbers  has  given  a  series  of 
very  suggestive,  though  not  as  yet  easily 
interpreted,  results.  Oltmanns  (1898) 
showed  that  the  nucleus  of  the  carpospore 
is  a  direct  descendant  of  the  diploid  oospore 
nucleus.  Wolfe  (1904)  decided  that  in 
ffenudion,  a  species  that  does  not  form 
tetraspores,  the  reduction  occurs  at  the 
budding  out  of  the  carpospores  from  the 
mass  of  cells  arising  by  division  of  the  fer- 
tilized egg.  He  therefore  follows  Oltmanns 
in  regarding  the  diploid  cell  mass  men- 
idoned  as  the  sporophyte  of  this  species. 
^n  a  series  of  red  algsB,  which  have  a  tetra- 
sporic phase  in  the  life  cycle,  Yamanouchi 
(1906),  Lewis  (1909)  andSvedelius  (1911) 
have  demonstrated,  cytologically,  an  alter- 
nation of  two  generations  very  similar  in 


character  to  that  first  found  in  Dictyoia. 
Lewis  (1912)  later  proved  conclusively  by 
the  use  of  cultures  that  the  haploid  sexual 
plants  arise  from  tetraspores  only,  while 
the  diploid  fertilized  egg  gives  rise,  throngk 
the  carpospores  formed  from  it,  to  tetra- 
sporic plants  only. 

In  the  interpretation  of  the  phenomena 
seen  in  these  red  algae  Yamanouchi  regards 
the  tetrasporic  plant  as  the  more  primitive 
phase  of  the  2X  generation,  and  carposx)ore- 
formation  as  a  sort  of  secondarily  devel- 
oped polyembryony  for  multiplying  the 
progeny  from  each  fertilization.  Lewis's 
view,  on  the  contrary,  holds  that  the  tetra- 
sporic plant  is,  in  origin,  an  early,  self- 
propagative  phase  of  the  primitive,  hap- 
loid, sexual  generation.  Further  he  sug- 
gests that,  in  accordance  with  a  general 
tendency  evident  in  many  sexual  plants, 
the  process  of  reduction  has  here  been  post- 
poned, and  pushed  forward  from  the  time 
of  carpospore-formation,  where  it  still  oc- 
curs in  the  primitive  form  Nemalian,  into 
this  originally  haploid  tetrasporic  plant 

Though  no  generally  accepted  interpre- 
tation has  yet  appeared  of  the  somewhat 
varying  chromosome  cycles  that  have  now 
been  elucidated  in  green,  brown  and  red 
algae,  yet  the  mass  of  facts  thus  far  obtained 
presents  an  impressive  picture  of  the  essen- 
tial identity  of  reproductive  processes  Im 
these  plants  with  those  found  in  the  cormo- 
phytes.   Perhaps  the  most  interesting  i>oint 
noted  in  making  such  a  comparison  is  fhe 
fact  that  the  type  of  life  cycle  among  algie 
that  corresponds  most  closely  with  that  of 
an  archegoniate,  e.  g.,  is  the  type  found  in 
several  genera  of  the  brown  algse.      The 
fact  may  be  recalled  here  also  that  it  ^ras  ti> 
the  gametangia  of  this  group  that  Davis 
(1903)  finally  turned  in  his  search  for  a 
prototype  of  sexual  reproductive  orgaiis  of 
the  bryophytes. 
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Vn.   SEXUAl^ITT,    CHROMOSOME   HI8T0BY   AND 
ALTERNATION  IN  THE  FUNGI,  1820- 

In  this  group  of  parasitic  or  saprophytic 
ihallophytes  we  shall  find  as  great  a  variety 
in  the  type  of  reproductive  process  as  in 
their  mode  of  nutrition  at  the  expense  of 
the  hosts  beset  by  them.  At  the  beginning 
of  last  century  fungi  were  commonly  sup- 
posed to  arise  spontaneously  ''out  of  the 
superfluous  moisture  of  the  earth  and 
rotten  wood." 

Observations  had  been  made  long  before 
this,  it  is  true,  sufficient  to  render  improb- 
able the  spontaneous  generation  of  the 
fungi  then  commonly  believed  in.  Thus 
Micheli  (1729)  had  raised  a  fungus  myce- 
lium from  spores.  Ehrenberg  (1820)  did 
the  same  and  also  saw  the  conjugation  of 
Sx>orodina.  Du  Trochet  (1834)  proved 
that  the  mushroom  arises  from  threads  of 
the  mycelium  in  the  soil. 

The  spontaneous  generation  of  even  the 
simplest  of  these  parasitic  or  saprophytic 
thallophytes — the  bacteria — ^had  been  de- 
nied by  Leewenhoek  at  the  end  of  the  seven- 
teenth century.  In  one  his  numerous 
letters  to  the  Boyal  Society  he  denies  the 
spontaneous  origin  of  the  animalculse  or 
bacteria  which  he  found  in  the  mouth. 
These  he  found  present  even  in  the  mouths 
of  ladies  who  clean  their  teeth  carefully! 
He  insists  that  these  organisms  are  like  those 
he  had  found  in  pools  of  water,  and  then 
goes  on  to  say,  in  a  paragraph  that  reads 
like  a  modem  health  commissioner's  report: 

Kow  irhen  people  wash  their  beer  mugs  and 
drinkuig  enpe  in  the  water  from  ponds  and 
streanMj  who  can  tell  how  many  of  these  animal- 
ente  jnaj  stick  to  the  sides  of  the  glass  and  thus 
get  into  the  mouth. 

The  hazy  or  bizarre  beliefs  concerning 
the  occurrence  and  the  mode  of  repro- 
daetion  in  the  fungi,  current  at  the  middle 
of  last  century,  were  dispelled  by  the 
atndies  of  a  group  of  able  investigators 


early  in  the  second  half  of  the  century. 
First  came  the  splendid  work  of  the 
brothers  Tulasne  (1847-1854)  on  the  6mil1i 
and  rusts,  and  their  discovery  of  the  oogori- 
ium  of  Peronospoira.  Pringsheim  in  1857 
studied  the  sequence  in  development  of  th^ 
zoosporangia  and  oogoula  of  the  watet 
moulds.  Then  came  the  researches  of  that 
master  mycologist,  Anton  de  Bary,  on  the 
reproductive  structures  of  Peranospora 
(1861),  of  Pyronema  and  Sphmrothetia 
(1863),  and  on  the  life  histories  of  the 
rusts,  1853  and  1865.  The  results  of  his 
own  work  and  that  of  his  students  Woronia 
and  Janczewski  convinced  de  Bary  that,  in 
the  Ascomycetes,  as  well  as  in  the  phyco- 
mycetous  Peranosporas,  the  contents  of  aa 
oogonium  is  fertilized  by  the  escape  into  it 
of  the  living  contents  of  the  antheridial 
tube  that  grows  beside  it. 

In  the  seventies  and  eighties  a  vast  num- 
ber of  detailed  observations  concerning 
reproductive  processes  in  the  fungi  weri 
accumulated  by  many  observers,  led  espe^ 
cially  by  de  Bary's  student,  Brefeld.  Ofie 
outcome  of  this  work  which  concerns  oXit 
particular  problem,  was  the  insistent; 
though  unconvincing  denial  by  Brefeld  of 
the  sexuality  of  the  ascomycetes.  '  ^  > 

In  the  last  decade  of  the  nineteenth 
century,  with  the  application  of  ner^ 
methods  of  fixing,  sectioning  and  staining^ 
a  new  era  opened  in  the  study  of  sexuality 
in  the  fungi,  an  era  in  which  American 
workers  have  played  a  prominent  part 
from  the  beginning.  > 

As  early  as  1886  Bosenvinge  had  suc>- 
ceeded  in  staining  the  many  nuclei  of  the 
mycelial  cells  of  toadstools,  also  the  primary 
basidium  nucleus,  and  the  four  spore  nuclei 
arising  from  this.  > 

Humphrey  (1892)  and  Hartog  (1895) 
followed  the  history  of  the  nuclei  in  the 
antheridium  and  oogbniimi  of  Saprolegnuiy 
by  the  use  of  stained  sections,  and  com 
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duded,  as  de  Baiy  had  done,  that  there  is 
no  fertilization  in  these  forms.  No]t  until 
the  work  of  Trow  (1904)  and  Clauasen 
(1908)  was  it  proven  that  the  antheridinm 
of  these  water  molds  is  sometimes  func- 
tional, and  not  always  vestigial  as  de  Bary 
(1881)  and  Humphrey  had  thought. 

The  earliest  cytological  work  on  the 
ascomycetes,  after  the  detection  of  their 
nuclei  by  Schmitz,  was  that  of  Dangeard 
(1894).  He  described  and  figured  a  fusion 
of  two  nuclei  in  the  ascus  of  Exoascus,  of 
Peziza,  of  the  truffle  and  others.  The 
Murce  of  the  two  fusing  nuclei  Dangeard 
did  not  trace  back  farther  than  the  sub- 
terminal  cell  of  a  hooked  hypha  from  which 
the  ascus  arises  in  Peziza  and  others.  The 
asous  with  its  fusion  nucleus  he  regarded 
M  an  oospore. 

In  1895  there  was  announced  from  Stras- 
burger's  famous  laboratory  at  Bonn  a  dis- 
covery which  seemed  at  one  stroke  to  settle 
the  dispute  between  de  Bary  and  Brefeld, 
and  to  definitely  demonstrate  the  occur- 
rence of  a  sexual  nuclear  fusion  in  the 
sexual  organs  seen  by  de  Bary.  In  that 
year  Harper  showed  that  out  of  the  opened 
antheridial  tube  of  the  hop  mildew,  Sphoh 
rotheca,  a  male  nucleus  passes  into  the 
oogonium  and  fuses  with  its  nucleus.  The 
whole  behavior  of  antheridium  and  oogo- 
nium and  their  contents  had  every  aspect 
of  a  real  sexual  process,  as  de  Bary  had 
«»erted  in  1863.  What  made  Harper's 
discovery  still  more  significant  was  the 
determination  of  the  fate  of  the  fusion 
nucleus  in  relation  to  the  nuclei  of  the 
ascus  and  spores.  Harper  found  that  one 
of  the  row  of  5  or  6  cells  resulting  from 
the  division  of  the  fertilized  oogonium  has 
two  nuclei.  These  two  descendants  of  the 
diploid  nucleus,  formed  at  fertilization, 
afterward  fuse,  and  the  cell  containing 
them  swells  to  form  the  single  ascus  of  this 
species.     This,  presumably  tetraploid,  fu- 


sion nucleus  of  the  ascus  then  grows  and 
divides  three  times  to  give  the  eight  spore 
nuclei.  In  the  following  year  or  two 
Harper  (1896-97)  demonstrated  a  sexual 
fusion  of  the  same  type  at  the  initiation  of 
the  fruits  of  another  mildew,  Erystbe, 
and  of  the  saucer  fungus,  Ascobolus.  The 
numerous  asci  of  these  forms  all  arise  from 
binucleate  branches  of  the  binucleate,  sub- 
terminal  cell  of  the  fertilized  oogonium. 
Each  ascus  is  at  first  binucleate,  but  later, 
as  had  been  seen  by  Dangeard  (1894),  the 
two  fuse  and  then  by  division  the  eight 
spore  nuclei  are  formed  as  in  Sphdprotheca. 

In  the  course  of  the  following  decade 
Harper  reported  the  occurrence  of  two  nu- 
clear fusions,  like  those  of  SphcBroihecOf 
and  at  the  same  points  in  the  life  cycle,  in 
the  mildews  Erysibe  (1896)  and  PhyUac- 
iinia  (1905),  and  in  the  saucer  fungus 
Pyronema  (1900).  Moreover,  he  found  in 
Phyllactinia  a  synapsis  and  evidences  of  a 
double  reduction  of  the  chromosome  num- 
ber in  the  divisions  of  the  presumably 
tetraploid,  fusion  nucleus  of  the  ascus. 
Pyronema  proved  interesting  also  in 
having  multinucleate  gametes,  such  as  were 
at  this  time  being  studied  by  Stevens  in  the 
white  rust.  Albugo.  Harper  believed  that 
many  pairs  of  male  and  female  nuclei  fuse 
in  the  oogonium  of  Pyronema. 

As  the  outcome  of  this  whole  series  of 
studies  by  Harper  it  seemed  clear  that 
there  is  in  many  ascomycetes  an  alterna- 
tion of  a  haploid  generation,  the  vegetative 
mycelium,  with  a  diploid  generation,  the 
fertilized  oogonium  and  the  ascus-forming 
hyphffi  arising  from  it.  The  second  fusion, 
in  the  ascus,  was  regarded  as  a  nutritive 
phenomenon  to  provide  a  nucleus  adequate 
iu  size  for  the  organization  of  the  relatively 
huge  ascus. 

At  the  opening  of  the  century  the  obser- 
vations of  a  number  of  workers  on  the 
simpler  ascomycetes,  e.  g,,  by  Juel  (1902), 
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BariEer  (1902),  seemed  to  establish  the 
oeeurrence  of  a  nnclear  fusion  in  the  oogo- 
Dinm  in  these  forms  also.  This,  with 
Harper's,  work  made  it  seem  probable  that 
this  fusion  is  a  frequent  phenomenon 
throughout  the  ascomyeetes  in  general. 

The  researches  of  certain  other  cyto- 
logical  workers,  however,  convinced  them 
that  no  fusion  of  nuclei  really  occurs  in  the 
oogonium  of  the  ascomyeetes  studied  by 
them.    Thus  Dangeard  (1897  and  1907), 
woricing    on    SphoBrotheca    and    Erysibe, 
found  no  fusion  except  that  in  the  ascus. 
Glaussen  (1907)  and  Brown  (1909)  could 
&id  no  other  in  the  varieties  of  Pyronema 
studied  by  them.    Both  woikers  find  paired 
nnelei  associated  in  the  ascogenous  hyphsB 
and  finally  in  the  young  ascus.    Clausscn, 
therefore,  regards  the  fusion  in  the  young 
ascus  as  a  fusion  of  descendants  of  the  sex- 
ual nuclei  that  were  brought  together  in  the 
oogonium  but  did  not  fuse  there.    In  other 
words,  he  thinks  it  a  real  sexual  fusion  which 
has  been  deferred.    Brown,  on  the  other 
hand,  says  that  in  his  plant  no  antheridial 
nuclei  are  concerned,  since  the  antheridium 
never  reaches  the  oogonium.    He  therefore 
regards  the  fusion  of  pairs  of  nuclei,  de- 
rived from  the  oogonium,  which  occurs  in 
the  ascus,  as  one  that  serves  as  a  substitute 
for    the    sexual    fusion    that    primitively 
occurred  in  the  oogonium.    Brown's  view 
is    supported    further    by    his    work    on 
Lachnea   (1911),  and  by  FauU's  recent 
work  (1912)  on  certain  Lahouibenias, 

It  this  view  of  Brown's  be  accepted  it 
implies  that  the  original  diploid  condition 
of  the  cells  of  the  sporophyte  has  been  al- 
together eliminated,  except  for  the  brief 
uninucleate  stage  of  the  ascus.  In  spite  of 
this,  however,  the  whole  structure  and  devel- 
opment of  the  original  2X  generation,  from 
fertilized  oogonium  to  mature  fruit  and 
ascns,  has  been  retained.  This  same  normal 
type  of  vegetative  structure,  in  spite  of  an  ab- 


normal chromosome  number,  has  been  demon- 
strated in  gametophyte  and  sporophyte 
of  aposporous  and  apogamous  mosses  and 
ferns.  It  is  implied  also  in  Lewis's  sug- 
gestion that,  in  the  red  seaweeds,  the  reduc- 
tion has  been  postponed  from  its  original 
location  at  carpospore-formation  over  into 
the  primitively  haploid  tetrasporic  phase  of 
the  next  generation. 

Still  other  recent  work  on  the  ascomy- 
eetes, however,  supports  Harper's  view  that 
a  double  fusion  frequently  occurs  in  the 
ascomyeetes.  Thus  Blackman  and  Fraser 
(1906),  Fraser  (1907-08)  and  Fraser  and 
Brooks  (1909),  find  evidence  of  several 
degrees  of  loss  of  function  of  the  antheridia 
in  the  di£Ferent  species  of  the  cup  fungi 
Lachnea  and  Humaria.  In  those  cases 
where  no  antheridial  nuclei  are  discharged 
into  the  oogonium,  nuclei  of  this  organ  itself 
are  believed,  by  these  workers,  to  fuse  in 
pairs  within  it.  The  later  fusion  in  the 
ascus,  which  they  find  in  conmion  with  all 
workers,  they  regard  as  a  nutritive  phe- 
nomenon. 

Until  toward  the  end  of  last  century  the 
basidiomycetes  were  generally  assumed  not 
to  be  sexual.  At  least  no  sexual  organs  had 
been  described  for  them,  with  the  exception 
of  the  spermagonia  and  secidia  of  the  plant 
rusts.  These  had  been  called  male  and  fe- 
male organs,  respectively,  by  Meyen,  before 
the  middle  of  the  century.  The  very  first 
nuclear  studies  of  the  rusts  and  toadstools, 
however,  revealed  the  occurrence  of  a  nu- 
clear fusion,  and  at  another  point  in  the  life 
history,  indications  of  the  complementary 
process,  a  reduction,  were  discovered. 

In  the  case  of  the  rusts  Rosen  (1892) 
saw  two  nuclei  in  the  secidiospore  of  certain 
species.  Dangeard  and  Sapin-Trouflf|y 
(1893)  reported  the  occurrence  of  a  nuclear 
fusion  in  the  teleutospore.  Sapin-Troufl^ 
(1896)  found  that  the  cells  of  the  aecidium- 
bearing  mycelium  are  uninucleate  up  to  the 
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very  base  of  the  chain  of  secidiospores. 
Maire  (1900)  first  stated  clearly  the  whole 
nuclear  cycle  in  rusts :  Beginning  with  the 
binucleate  secidiospore  there  follows,  in  the 
wheat  rust,  e.  g.,  the  uredo,  or  rust  stage 
which  has  a  binucleate  mycelium  and  forms 
binucleate  uredospores  for  several  genera- 
tions. The  two  nuclei  of  the  young  teleuto- 
spore,  finally  formed  on  this  mycelium,  fuse 
as  the  spore  matures.  The  two  divisions  of 
this  fusion  nucleus  in  the  promycelium  give 
rise  to  the  four  nuclei  of  tha  four  sporidia 
which  germinate  to  the  uninucleate  cluster 
cup  mycelium  on  the  barberry.  Maire  saw 
in  this  life  history  a  real  alternation  of 
generations,  the  gametophyte  or  X  genera- 
tion beginning  with  the  sporidium,  the 
sporophyte  or  2X  generation,  with  the 
mother  cell  of  the  secidiospore  chain. 

Blackman  (1904)  and  Christman  (1905) 
discovered  the  origin  of  the  binucleate  con- 
dition of  this  mother-cell  in  species  of 
Phragmidium.  It  there  arises  by  the  migra- 
tion of  a  nucleus  from  one  cell  into  another,' 
or  by  the  fusion  of  the  cytoplasm  of  two 
cells  to  form  the  mother-cell  of  the  spore 
chain.  The  two  nuclei  thus  brought  to- 
gether divide  simultaneously  or  conju- 
gately,  each  contributing  a  nucleus  to  the 
first  and  to  each  succeeding  spore.  This 
conjugate  division  of  the  paired  nuclei  and 
their  descendants  was  shown  to  occur  all 
through  the  uredo  generation  up  to  the 
formation  of  the  young  teleutospore.  In 
the  interpretation  of  their  discoveries 
Blackman  and  Christman  differ  more 
widely  than  in  the  facts  reported.  The 
former  reasserts  the  surmise  of  Meyen  and 
believes  the  basal  cells  of  the  spore  chain 
are  oogonia  which  were  primitively  fertil- 
ized by  the  now  functionless  spermatia,  or 
pycnospores,  produced  in  separate  organs 
on  the  barberry  leaf.  Christman,  on  the 
contrary,  regards  the  fusing  cells  at  the 
base  of  the  aecidium  as  the  primitive,  un- 


differentiated sexual  organs  of  these  fungi 
He  holds  that  male  and  female  organs  have 
never  become  differentiated  in  this  group, 
and  thinks  that  the  spermatia  are,  or  were, 
propagative  cells  of  the  X  generation. 

The  observations  of  many  workers  on  the 
smuts  and  on  the  toadstools  have  shown  the 
frequent  occurrence  in  them  of  an  associa- 
tion of  nuclei  and  the  final  fusion  of 
two  nuclei  in  the  chlamydospore  or  the 
basidium.  The  time  and  mode  of  asso- 
ciation of  the  fusing  nuclei,  or  of  their 
progenitors,  are  very  different  in  different 
forms.  The  fusion,  and  what  appears  to  be 
the  reduction  divisions  are,  however,  con- 
stant in  location  in  each  species,  and  are 
always  closely  associated.  Thus,  e.  g.^  the 
nuclear  fusion  in  the  smuts  often  occurs  in 
the  chlamydospore,  according  to  Dangeard 
(1893)  and  Bawitscher  (1912),  and  redac- 
tion evidently  follows  immediately  in  the 
next  developmental  phase,  when  this  spore 
germinates  to  form  the  sporidia.  In  the 
toadstools,  according  to  Wager  (1893), 
Dangeard  (1894),  Harper  (1902),  Nichols 
(1904)  and  Levine  (1913),  the  fusion  of 
nuclei  occurs  in  the  basidium,  and  the  re- 
duction at  the  very  next  division  of  this 
fusion  product,  when  the  four  spore  nuclei 
are  formed. 

The  striking  uniformity  with  which  the 
apparent  reduction  occurs  in  all  basidio- 
mycetes,  at  the  time  of  formation  of  the 
sporidia  or  basidiospores,  affords  good  evi- 
dence that  this  type  of  spore-formation  is 
a  long-established  one,  common  to  the  whole 
group.     It  thus  supports  Bref eld's  view 
that  the  promycelium  of  the  smuts   and 
rusts  is  homologous  with  the  basidium  of 
the  higher  forms.    That  the  point  in  the 
life  cycle  where  the  associated  nuclei  finally 
fuse  is  the  point  at  which  it  occurred  in 
the  earliest  basidiomycetes,  is  not  so  clear. 
The  modes  of  bringing  about  the  first  asso- 
ciation of  the  paired  nuclei  are  so  varied  that 
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it  is  difficult  to  detect  any  clearly  ancestral 
t^  among  them  all.  The  structures  con- 
cerned with  this  process  in  the  secidium- 
forming  rusts  certainly  seem  most  readily 
comparable  with  the  reproductive  organs 
of  other  thallophytes.  It  seems  probable 
that  the  occurrence  of  fusion  at  the  same 
point  in  all  forms  is  due  to  its  being  post- 
poned in  all  torms,  as  long  as  it  could  be 
without  being  pushed  over  into  another 
phase  of  the  life  cycle. 

It  would  be  instructive  to  spend  another 
half  hour,  as  we  can  not  do  here,  in  con- 
sidering those  peculiar  short  cuts  in  repro- 
duction known  as  apogamy  and  apoepory. 
These  phenomena  are  so  patently  second- 
aiy,  and  so  relatively  infrequent,  that  they 
can  not  be  looked  to  for  evidence  of  funda- 
mental importance  concerning  the  history 
or  the  significance  of  the  essential  sexual 
process  itself.     Their  study  has,  however, 
served  to  correct  certain  false  assumptions 
oonceming  the  relation  between  the  differ- 
ence in  chromosome  number,  and  the  differ- 
ence in  structure,  of  the  two  generations. 
For  example,  the  apogamous  production,  by 
Nephrodium  molle,  of  a  normal  fern  sx>oro- 
phyte  with  the  X  number  of  chromosomes, 
demonstrate,  as  no  other  kind  of  evidence 
could,  that  de  Vries  was  right  in  regarding 
the  normal  sporophyte  as  really  two  beings 
in  one.     Incidentally  too,  such  phenomena 
suggest  how  comparatively  unimportant  it 
is,  for  the  structure  of  the  plant,  in  what 
manner,  and  at  what  point  in  the  life  his- 
tory, the  association  of  the  2X  number  of 
chromosomes  is  brought  about. 

CONCLUSION 

In  our  rapid  glance  at  the  progress  made 
in  the  study  of  this  problem,  during  twenty 
centuries,  we  have  seen  how  for  eighteen 
centuries  men  attempted  to  solve  the  prob- 
lem by  recourse  to  philosophical  reasoning, 
without  the  aid  of  detaUed  observation  or 


experiment.  Then,  in  less  than  two  cen- 
turies, by  the  use  of  these  means,  Camerarius 
proved  that  pollination  is  a  necessary  con- 
dition of  seed-formation ;  Koelreuter  demon- 
strated that  characters  from  both  parents 
appear  in  hybrid  offspring;  Amici,  Schmitz 
and  Strasburger  showed  how  the  mingling 
of  parental  qualities  is  made  possible  by  the 
approximation  and  fusion  of  parental 
protoplasms  and  nuclei. 

The  sexuality  which  was  first  suspected, 
and  first  experimentally  proven,  in  the  seed- 
plants,  has  now  been  demonstrated  in  all 
groups  of  plants  save  the  bacteria  and  their 
allies.  The  primary  feature  of  the  process, 
the  union  of  two  parental  nuclei,  is  the 
same  in  all.  The  method  of  bringing  tOr 
gether  the  two  nuclei  varies  widely,  this 
variation  sometimes  involving  even  the  com- 
plete disappearance  of  externally  recogniz- 
able sexual  organs.  During  the  evolution 
of  plants  old  methods  of  accomplishing  the 
approximation  of  the  nuclei  have  been  dis- 
carded, and  new  methods  have  arisen.  In 
the  latter  case  a  fusion  of  nuclei  of  closer 
kinship  has  often  been  substituted  for  the 
primitive  one  of  more  distantly  related 
nuclei.  This  seems  evidently  the  case,  for 
example  in  the  apogamous  ascomycetes, 
perhaps  also  in  the  basidiomycetes,  and 
surely  so  in  the  cases  of  nuclear  fusion  in 
the  prothallia  and  in  the  sporangia  of 
apogamous  ferns. 

In  the  process  of  fertilization,  as  we 
understand  it  at  present,  there  are  brought 
together  two  distinct  sets  of  chromosomes, 
which  in  the  nuclear  divisions  of  the  sporo- 
phyte, or  2X  generation,  are  often  found 
associated  in  pairs.  The  exact  manner  in 
which  these  chromosomes  become  paired, 
and  the  possibility  of  their  attaining  any 
more  intimate  association,  either  in  the  rest- 
ing reticulum  or  in  synapsis,  are  not  yet  defi- 
nitely determined.  If,  as  is  indicated  by 
Mendelian  phenomena,  and  as  is  demon- 
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fitrated  cytologically  to  the  satisfaction  of 
many  workers,  there  is  no  loss  of  identity 
of  the  ehromosomes  in  the  sporoph3rte,  then 
there  is  no  very  significant  fusion  at  any 
point  in  the  life  cycle  in  consequence  of  the 
sexual  process.  Members  of  the  two  sets 
of  chromosomes  may  be  interchanged  or 
shuflSed,  probably  at  synapsis,  and  thus 
new  sets  or  combinations  be  formed  in  the 
haploid  nuclei  at  reduction.  These  new 
combinations,  howeyer,  are  still  made  up  of 
the  same  discrete  individual  chromosomes. 
The  essence  of  the  sexual  process  then, 
as  far  as  yet  morphologically  demonstrated, 
consists  not  of  a  real  fusion,  but  merely  of 
a  temporary  association,  followed  by  a  re- 
assortment  at  sporogenesis,  of  those  ulti- 
mate, inheritance-shearing  units — ^the  chro- 
mosomes. 
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DB.  J.  J.  BIVBB8 

With  the  death  of  this  aged  naturalist  in 
southern  California  last  December,  one  of  the 
last  links  joining  the  present  with  the  begin- 
ning of  modem  science  has  been  broken.  Bom 
in  England  in  the  early  twenties  of  the  last 
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century,  liis  childhood  days  were  those  of 
Murchifion  and  lyell,  the  years  of  his  young 
manhood  those  of  Darwin,  Dana  and  Hall, 
while  Hugh  Miller,  Huxley  and  Tyndall  were 
his  contemporaries.  His  i^ace  in  middle-class 
English  life  and  the  possession  of  private 
means  made  it  unnecessary  for  him  to  devote 
himself  to  the  practise  of  his  profession,  and 
his  interest  in  the  awakened  spirit  of  research 
kept  him  husy  in  the  fields  of  discovery  dur- 
ing the  half  century  of  his  life  in  England. 
His  first  contrihution  to  science  was  a  paper 
read  hefore  a  society  in  Birmingham  in  1840. 
The  writer  has  in  manuscript  one  of  his  lec- 
tures read  before  a  similar  body  in  London  in 
1863,  with  the  names  of  Stafford,  Hardin,  Fay, 
Spence-Bate,  Hodges  and  Scrivener,  in  the 
discussion  on  the  evidences  of  the  antiquity  of 
man,  in  which  he  places  this  age  conservatively 
at  100,000  years.  This  epitome  of  results  at- 
tained a  half  century  ago  gives  sufficient  data 
to  indicate  his  place  in  the  thought  of  his  time. 

He  was  preeminently  an  entomologist,  add- 
ing several  new  species  to  British  Lepidoptera 
and  Ooleoptera.  In  this  pursuit  he  was  in 
personal  touch  with  Darwin.  He  came  to  this 
country  in  1868  and  after  a  few  years  went  to 
the  Pacific  coast.  Here  the  Le  Contes  found 
him,  and  by  their  influence  he  was  made  cura- 
tor of  the  museum  in  the  University  of  Cali- 
fornia. While  in  this  service  it  was  said  of 
him  that  his  ability  was  sufficient  for  any  office 
in  the  institution,  even  for  its  presidency. 
Under  his  guidance  was  trained  a  group  of 
young  students  who  have  since  won  an  honor- 
able place  as  men  of  science. 

He  resigned  when  past  seventy,  and  for 
twenty  years  was  the  Hugh  Miller  of  the  Oali- 
fomia  coast,  gathering  insects  and  fossils  all 
the  way  from  San  Diego  to  Santa  Barbara. 
His  collection  of  insects  was  purchased  about 
ten  years  ago  for  the  German  Royal  Museum 
in  Beilin.  His  collection  of  Cenozoic  marine 
fossils  of  over  200,000  specimens,  classified  by 
himself,  was  purchased  for  Beloit  and  Pomona 
Colleges,  and  forms  an  invaluable  part  of  their 
illustrative  material. 

He  lived  his  own  life,  neither  seeking  nor 
shunning  publicity.    To  the  world  he  was  only 


a  gray  old  man;  to  those  whom  he  knew  and 
cared  for,  the  most  delightful  companion.  He 
added  about  a  score  of  species  of  insects  and 
moUusks  to  the  world  of  knowledge  and  some- 
thing like  the  same  number  have  received  the 
name  riversii  in  his  honor.  Without  relatives, 
in  an  alien  land,  his  life  went  out  amid  a 
small  circle  of  very  dear  friends. 

Ira  M.  Bubll 
liOGAN  Museum,  Bxloit  Collsgs, 
BxLoiT,  Wisconsin 


THB    FOURTH    INTERNATIONAL    BOTAN- 
ICAL  CONGRESS,  LONDON,  1915 

The  second  circular  for  the  Fourth  Inter- 
national Botanical  Congress  to  be  held  at  Lon- 
don, 1916,  has  been  just  received.  As  the  time 
when  motions  and  resolutions  must  be  ready 
is  short  the  circular  is  reprinted  below  entire, 
excepting  that  only  the  American  members  of 
the  committees  are  mentioned. 

The  Nomendature  Section  of  the  Third  Inter- 
national Botanieal  CongresB,  held  at  Bmssele  in 
1910,  earried  towards  completion  the  work  of  the 
Vienna  Cdngieeo  (1905)  on  the  intemational  rolee 
governing  questions  of  nomenclature.  The  com- 
bined lesnlt  of  the  decisions  reached  at  Vienna 
and  Bniseels  hae  been  published  in  the  second 
edition  of  the  ''Bules  of  Botanical  Nomencla- 
ture." There  remain,  however,  certain  points 
which  have  to  be  settled  by  the  Komendatnre  Sec- 
tion of  the  London  Congreee  in  1915. 

The  program  of  work  for  1915  was  defined  by 
the  Oongrees  of  1910  as  follows: 

1.  To  fix  the  starting-point  for  the  nomenclatore 

of 

(a)  Schiaomycetes  (Bacteria); 

(6)  Schicophyceaa  (excepting  Nostoeacee); 

(o)  Flagellate; 

(d)  BaciUariacen  (Diatomaceee). 

2.  To  oampile  lists  of  nomina  generiea  ntique 
oonservanda  for 

(a)  Schisomycetes; 

(b)  Algn    (inel.   Schizophycee,  Flagellalie, 

etc.);   new  lists  for  groups   not  in- 
cluded in  the  list  of  1910   and  also 
a  supplementary  list; 
(o)  Fungi; 

(d)  Lichens; 

(e)  Bryophyta. 

3.  Compilation  of  a  double  list  of  nomina  gener> 


Fbbbdaky  27,  1914] 


SCIENCE 


321 


iea  utique  cooeervanda  for  the  use  of  paleobotan- 
ists. 

4.  DieeosBioii  of  motiona  relating  to  new  points 
which  were  not  settled  bj  the  rules  adopted  at 
Vienna  in  1905  and  at  Brussels  in  1910. 

The  carrying  out  of  this  work  has  been  en- 
trasted  to  two  committees  under  the  direction 
of  a  rapporteur  general,  Dr.  J.  Briquet 
(Geneva),  assisted  by  a  vice-rapporteur,  Pro- 
fessor H.  Harms  (Berlin).  In  the  compilation 
of  the  lists  of  nomina  conservanda,  the  rap- 
porteur general  will  have  the  assistance  of  a 
certain  number  of  editors  in  each  committee. 
On  these   several   committees   the   following 

names  of  American  botanists  are  found: 

Dr.  A.  Evans,  New  Haven,  Conn.,  U.  S.  A.  (He- 
paties). 

Professor  A.  J.  Grout,  360  Lenox  Boad,  Brooklyn, 
K.  Y.,  17.  8.  A.  (Mosses). 

Dr.  J.  G.  Arthur,  Purdue  University,  Lafayette, 
Ind.,  U.  8.  A.  (Fungi). 

Professor    G.    F.    Atkinson,    Cornell    University, 
Ithaca,  N.  Y.,  U.  8.  A.  (Fungi). 

Professor  W.  G.  Parlow,  Harvard  University,  Cam- 
bridge, Mass.,  U.  8.  A.  (Fungi). 

Dr.  B.  Thazter,  Harvard  University,  Cambridge, 
Mass.,  U.  8.  A.  (Fungi). 

F.  a  Collins,  97  Bezter  8t.,  Maiden,  Mass.,  U.  8. 
A.  (Alge). 

Dr.   F.   H.   Enowlton,   U.   8.   National  Museum, 

Washington,  D.  C,  U.  8.  A.  (Paleobotany). 
Oh.  D.  White,  U.  8.  National  Museum,  Washing- 
ton, B.  C,  U.  8.  A.  (Paleobotany). 
The  circular  further  explains  as  follows: 
The  functions  and  program  of  work  of  these 
oommittees  are  as  follows: 

1.  The  Bulee  of  Nomenclature  adopted  at  Vienna 
is  1905  and  at  Brussels  in  1910  remain  in  force. 
Addittons  may  be  made  to  the  present  code  only: 
(1)  in  the  form  of  rules  bearing  on  new  points  not 
covered  by  the  decisions  of  1905  and  1910;  (2)  in 
the  compilation  of  supplementary  lists  of  nomina 
gmeriea  utique  conservanda,  and  in  fixing  the 
starting-point  for  the  nomenclature  of  special 
groups,  as  stated  above. 

2.  All  motions  must  be  presented  in  the  form 
of  additional  articles  to  the  rules  of  1905-1910, 
drawn  up  in  French  in  the  form  adopted  in  the 
JntematioBal  Code  now  in  use.  Lists  of  nomina 
geneoriea  must  be  drawn  up  in  conformity  witk 
the  aelieme  adopted  in  the  '^Bules,"  edition  2. 

3.  Motions  must  be  drafted  sa  briefly  as  possible 
in  Tmtin,  French,  German,  English  or  Italian.    8o 


far  as  possible,  statistics  should  be  supplied,  indi- 
cating the  consequences  of  the  proposed  motions. 

4.  At  least  sixty  printed  copies  of  the  motion 
with  the  grounds  of  support  must  be  sent  to  the 
rapporteur  g^n^ral  before  April  30,  1914. 

5.  Motions  will  be  communicated  by  the  rap- 
porteur g^n^ral  to  the  members  of  the  committees 
as  they  arrive.  The  members  of  the  oommittees 
who  were  nominated  at  Brussels  in  1910  are  re- 
garded as  having  accepted  nomination,  unless  they 
have  expressly  signified  the  contrary  to  the  rap- 
porteur. Conmiittees  may,  in  case  of  necessity, 
co-opt  new  members  who  are  specially  competent. 

6.  The  rapporteur  g^n^ral  will  draw  up,  after 
May  31,  1914,  a  critical  and  classified  r^um^  of 
the  motions  which  have  been  submitted  and  of  the 
lists  compiled  by  the  special  editors.  He  will  sub- 
mit this  rdsum^  to  each  member  of  the  committees, 
and  will  draft  on  the  basis  of  the  collected  mo- 
tions a  supplement  to  the  Bules  of  Nomenclature. 
The  work  of  the  committees  and  of  the  rappor- 
teur will  be  completed  by  November  30,  1914. 

7.  This  supplement  to  the  ''Bules"  will  be 
sent  out  before  January  1,  1915,  to  the  principal 
botanical  societies,  and  to  the  important  botanical 
institutions  in  the  different  countries,  and  also  to 
the  principal  periodicals,  particularly  those  which 
specialize  in  cryptogamic  botany  and  i>aleobotany. 

8.  Motions  which  reach  the  rapporteur  after 
April  30,  1914,  can  be  submitted  to  the  Nomen- 
clature 8ection  of  the  Congress,  only  on  condition 
that  at  least  one  hundred  printed  copies  are  sent 
to  the  president  of  the  8ection  before  the  opening 
of  the  discussion,  and  that  a  majority  of  two  thirds 
of  those  voting  is  in  favor  of  their  acceptance. 
New  motions  presented  during  the  discussion  can 
be  admitted  only  if  a  majority  of  two  thirds  of 
those  voting  is  in  favor  of  their  acceptance,  and 
will  not  be  voted  upon  until  the  next  day. 

9.  The  rapporteur  will  preserve  all  the  docu- 
ments which  have  been  used  in  the  elaboration  of 
the  proposed  supplement  to  the  ' '  Bules  of  Nomen- 
clature." These  documents  will  be  available  for 
the  use  of  the  Congressists  in  London. 

10.  The  revision  of  the  Bules  of  Nomenclature 
has  already  occupied  three  congresses,  namely,  at 
Paris,  Vienna  and  Brussels,  and  by  1915  the  rap- 
I>orteur  g6n6ral  will  have  followed  their  details  for 
fifteen  years.  It  is  highly  desirable  from  all  points 
of  view  tiiat  this  work  should  be  completed  in  Lon- 
don in  1915,  and  should  cease  to  occupy  the  Inter- 
national Botanical  Congresses.  We,  therefore, 
urgently  beg  botanists  in  general,  and  cryptoga- 
mists  and  paleobotanists  in  particular,  to  examine 
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carefnllj  these  points  which  still  require  consid- 
eration,  and  to  formulate  their  propositions  in 
such  a  manner  that  nothing  may  be  left  over  for 
1920. 

11.  A  later  eireular  will  supplj  detailed  infor- 
mation on  the  internal  organisation  of  the  Nom- 
enclature Section  of  the  Congress  so  far  as  eon- 
eems  the  nomination  of  delegates,  the  discussion 
of  motions,  and  the  propositions  of  the  Commit- 
tees; also  on  the  method  of  voting. 

American  botanists  should  remember  the 
following  addresses: 

Dr.  J.  Briquet,  Botanical  Garden,  Geneva,  Switz- 
erland— ^rapporteur  g^n^raL 

Dr.  A.  B.  Bendle,  British  Museum  (Nat.  His.), 
London,  Eng. — general  secretary. 


THE  AMEBIC  AN  SOCIETY  OF  NATUBALI8TS 

Members  of  the  American  Society  of  Natu- 
ralists, in  common  with  other  scientific  soci- 
eties, have  been  invited  by  the  organizing 
committee  of  the  Nineteenth  International 
Congress  of  Americanists  to  participate  to  the 
fullest  extent  possible  in  the  important  ses- 
sion to  be  held  by  the  Congress  in  Washington 
October  5-10,  1914. 

Following  the  meetings  there  will  be  a  very 
instructive  trip,  including  visits  to  the  mu- 
seums of  Philadelphia,  New  York,  Brooklyn 
and  Cambridge,  to  the  museum  and  mounds  at 
Columbus,  Ohio,  and  to  the  museums  of  Chi- 
cago and  Davenport;  and  finally  there  will  be 
an  extension  of  the  trip  to  Denver,  Santa  F6, 
and  certain  cliff-dwelling  as  well  as  other 
archeological  remains  of  Colorado  and  New 
Mexico,  terminating  with  a  pre-arranged  visit 
of  scientific  interest  to  the  living  Pueblo 
Indians. 

Requests  for  further  information  and  ap- 
plications for  membership  in  the  Congrress 
should  be  addressed  to  the  secretary  of  the 
Congress,  Dr.  A.  HrdliSka,  United  States 
National  Museum,  Washington. 

Bradley  M.  Davis, 

Seeretary 

SCIENTIFIC  NOTES  AND  NEWS 

The  present  issue  of  Science  is  the  thou- 
sandth number  of  the  new  series. 


Dr.  HERMAim  M.  Biggs  was  the  guest  of 
honor  at  a  dinner  given  by  two  hundred  of  his 
professional  colleagues  in  New  York  on  Feb- 
ruary 7.  Among  the  speakers  were  Professor 
Wiliam  H.  Welch  of  Johns  Hopkins  Univer- 
sity, Dr.  William  H.  Park,  Mr.  Robert  W. 
De  Forest  and  Borough  President  Marks. 

At  the  commemoration  day  exercises  of  the 
Johns  Hopkins  University,  a  portrait  was  pre- 
sented of  Dr.  Edward  H.  Griffin,  professor  of 
philosophy,  to  mark  the  twenty-fifth  anniver- 
sary of  his  professorship. 

The  Rumford  Committee  of  the  American- 
Academy  has  made  the  following  appropria- 
tions: To  Alpheus  W.  Smith,  of  Ohio  State 
University,  $100  for  his  research  on  the  Hall 
and  Nemst  effects  in  the  rare  metals;  to- 
Charles  O.  Abbot,  of  the  Smithsonian  Insti- 
tution, $150  for  his  research  on  the  application 
of  solar  heat  to  domestic  purposes. 

Professor  Wallace  W.  Atwood,  formerly  of 
the  University  of  Chicago,  has  taken  up  his 
new  work  at  Harvard  University,  His  address 
will  now  be  Harvard  University,  care  of  Uni- 
versity Museum,  Cambridge,  Mass. 

Peopessor  a.  N.  Talbot,  in  charge  of  theo- 
retical and  applied  mechanics  at  the  Univer- 
sity of  Illinois,  has  been  appointed  chairman 
of  the  joint  committee  on  stresses  in  railway 
track  and  subgrade  of  the  American  Society  of 
Civil  Engineers  and  the  American  Railway 
Engineering  Association. 

Dr.  M.  G.  Done,  of  the  bureau  of  chemistry, 
has  been  detailed  by  the  department  of  agri- 
culture to  cooperate  with  the  department  of 
forestry  at  the  University  of  Idaho  in  investi- 
gations looking  to  better  methods  of  utilizing 
mill  waste  and  refining  by-products  obtained 
from  stumps.  The  work  will  be  a  continua- 
tion and  extension  of  experiments  which  have 
been  carried  on  for  the  past  three  years  fay 
Dr.  C.  H.  Shattuck,  head  of  the  department  of 
forestry  at  Moscow. 

Sir  Francis  Darwin  delivered  the  first  Gal- 
ton  anniversary  lecture  on  February  16,  The 
subject  of  the  lecture  was  Francis  Galton. 

In  the  latter  part  of  January,  Dr.  Arthnr  L. 
Day,  director  of  the  geophysical  li^ratoiy  of 
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the  Carnegie  Institution  of  Washington,  gave 
a  ooarae  of  five  lectures  before  the  graduate 
Btadaita  of  the  geological  department  of  the 
UniTerBity  of  Chicago,  on  the  genesis  of  min« 
erab,  eutectics  and  the  volcanic  gases  of 
Kilanea-  These  were  followed  by  a  course  of 
dz  lectures  by  Dr.  John  Johnston,  of  the  same 
institution,  on  the  chemical  and  physical 
effects  of  pressure  and  their  bearing  on  certain 
geological  problems.  Both  courses  were  also 
attended  by  the  graduate  students  of  allied 
scientific  departments  and  by  members  of  the 
staff. 

Dr.  Shosuke  Sato,  of  the  Imperial  Univer- 

•    sitj  of  Sapporo,  Japan,  will  give  a  series  of 

lectures  at  the  University  of  Illinois,  April  13 

to  25.    The  general  subject  is  "  Fifty  Years' 

Progress  in  Japan." 

Os  February  11,  Mr.  E.  J.  Mehren,  editor 
of  The  Engineering  Record,  delivered  a  lec- 
ture before  the  college  of  engineering  of  the 
University  of  Dlinois  on  ''The  Making  of  a 
Technical  Journal."  Mr.  Mehren  graduated 
from  the  University  of  Illinois  in  Civil  Engi- 
neering in  1906. 

Professob  Arthur  H.  Blanohard,  of  Co- 
lumbia University,  on  February  14  delivered 
illustrated  lectures  at  the  University  of  West 
Virginia  on  the  subjects :  ''  Park  Boulevards," 
"  Bitumjnous  Surfaces  and  Bituminous  Pave- 
ments," ^  Wood  Block  and  Stone  Block  Pave- 
ments "  and  ''  Modem  Developments  in  High- 
way En^rineering  in  Europe." 

Two  years*  salary,  amounting  to  $6,670,  was 
voted  by  the  United  States  Senate  on  Feb- 
raary  13,  to  the  widow  of  Dr.  Thomas  W. 
Medintoek,  of  the  United  States  Public 
HeaHh  Service,  who  died  from  spotted  fever 
contracted  while  he  was  making  researches 
into  the  cause  and  cure  of  the  disease. 

We  learn  from  Nature  that  it  has  been  de- 
cided to  prepare  for  publication  a  biography 
of  the  lAte  Sir  William  H.  White,  K.C.B.,  the 
eminent  naval  constructor.  Mr.  J.  B.  Capper, 
to  whom  the  work  has  been  entrusted,  will  be 
gratefnl  for  any  material  in  the  shape  either 
of  correspondence  or  of  reminiscence  throw- 


ing light  upon  Sir  William  White's  personal* 
ity  or  woriE.  Letters  will  be  carefully  pre- 
served, copied  and  returned.  Communications 
of  all  kinds  should  be  addressed  to  Mr.  Cap- 
per, care  of  Sir  Henry  Trueman  Wood,  secre* 
tary  of  the  Royal  Society  of  Arts,  John 
Street,  Adelphi,  London,  W.C. 

Dr.  Bobert  Kennedy  Duncan,  director  of 
the  Mellon  Institute  for  Industrial  Research 
of  the  University  of  Pittsburgh,  died  on  Feb- 
ruary 18,  in  his  forty-sixth  year. 

Professor  Willum  Whitman  Bailey,  pro- 
fessor emeritus  of  botany  at  Brown  Univer- 
sity, died  at  Providence  on  February  20,  aged 
seventy-one  years. 

Dr.  Arthur  Henry  Pierce,  professor  of 
psychology  at  Smith  College,  died  at  North- 
ampton on  February  20,  aged  forty-four  years. 

Dr.  Lazarus  Schoney,  a  surgeon  and  scien- 
tific author,  died  at  Coney  Island,  New  York, 
on  February  18,  aged  seventy-six  years. 

Dr.  R.  T.  Ormond,  known  for  his  work  in 
meteorology,  died  at  Edinburgh  on  Jan- 
uary 27. 

The  sixth  semi-annual  meeting  of  the 
American  Institute  of  Chemical  Engineers 
will  be  held  at  Troy,  N.  Y.,  June  17-20,  1914. 

Owing  to  the  agitation  to  prevent  the  suc- 
cess of  the  International  Congress  of  Ophthal- 
mology to  be  held  in  St  Petersburg,  Russia, 
on  account  of  the  exclusion  of  some  and  the 
restrictions  imposed  on  other  Jewish  members,, 
the  following  announcement  was  made  early 
in  January  by  Professor  Bellarminoff,  the 
head  of  the  congress  at  St.  Petersburg:  '^The 
minister  of  the  interior  has  granted,  without 
exception,  unhindered  entrance  into  the  em- 
pire and  unlimited  stay  to  aU  members  of  the 
Twelfth  International  Congress  of  Ophthal- 
mology." 

The  program  for  the  twenty-eighth  year  of 
the  botanical  seminar  of  the  University  of 
Nebraska  has  been  issued,  giving  the  papers 
which  will  be  presented  before  some  twenty 
meetings  that  will  be  held  in  the  course  of  the 
year. 

We  learn  from  the  British  Medical  Journal 
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that  the  oldest  medical  school  in  Australia, 
that  of  the  IJniyersity  of  Melbourne,  will  cele- 
brate its  jubilee  this  year.  Work  actually 
commenced  in  1861,  but  its  original  buildings 
were  not  opened  tiU  two  years  later.  The  roll 
of  medical  graduates  already  numbers  about 
1,100,  and  over  380  medical  students  are  now 
attending  full  courses  of  instruction.  The 
Melbourne  School  has  from  the  first  insisted 
on  a  five  years'  course,  and  its  degrees  have 
been  registrable  in  the  United  Kingdom  since 
1890.  The  celebrations  will  commence  on 
Thursday,  April  30,  and  will  last  three  days. 
The  university  is  asking  the  state  government 
to  provide  funds  for  the  appointment  of  as- 
sistant professors  of  anatomy,  physiology  and 
pathology,  the  proper  staffing  of  these  depart- 
ments being  regarded  by  the  faculty  of  medi- 
cine as  the  most  pressing  want  of  the  school. 
Old  graduates  are  being  invited  to  contribute 
varying  sums  annually  for  five  years  to  a  per- 
manent fund,  the  interest  of  which  will  be  de- 
voted to  the  promotion  of  clinical  research  in 
the  teaching  hospitals  of  Melbourne.  A  his- 
tory of  the  medical  school  is  being  prepared. 
The  jubilee  celebrations  will  include  an  in- 
augural ceremony  in  the  Wilson  Hall  of  the 
university;  a  series  of  short  addresses  on  the 
history,  needs  and  prospects  of  the  school; 
demonstrations  in  the  laboratories,  museums 
and  hospitals;  a  jubilee  dinner,  and  a  theater 
party.  A  portrait  of  the  dean  of  the  faculty, 
Sir  H.  B.  Allen,  is  to  be  painted  for  presenta- 
tion to  the  university. 

The  conclusions  reached  as  a  result  of  six 
years'  exploration  in  the  Yukon-Tanana 
region,  Alaska,  by  L.  M.  Prindle,  have  been 
published  by  the  United  States  Qeological 
Survey  in  Bulletin  525.  It  has  been  found 
that  the  placer-gold  reserves  of  the  Fairbanks 
district,  even  if  only  those  deposits  that  can  be 
mined  by  methods  now  in  use  are  considered, 
are  still  very  large.  There  are,  however,  still 
larger  deposits  of  auriferous  gravels  whose 
content  of  gold  is  so  small  that  they  can  be 
profitably  handled  only  by  improved  methods 
of  mining.  These  facts  and  the  existence 
within  the  district  of  extensive  alluvial  depos- 
its, which  have  not  been  thoroughly  prospected, 


make  the  outlook  for  placer  mining  in  the 
region  exceedingly  hopeful.  It  is  therefore  l^ 
no  means  certain  that  the  placer-mining  in- 
dustry will  continue  to  decline  as  it  has  de- 
clined in  the  last  two  years.  A  large  expanaioi 
of  the  industry  in  this  field  can  be  brought 
about  only  by  lessening  the  operating  costs 
through  improved  means  of  communication. 
As  compared  with  alluvial  mining,  the  lode- 
mining  operations  have  been  insignificant  and 
have  yielded  no  great  body  of  facts  upon 
which  to  base  conclusions  as  to  the  i^ersistenoe 
of  the  lodes.  The  facts  presented  in  the 
report,  however,  show  that  the  geologic  condi- 
tions on  the  whole  appear  to  be  favorable  to  . 
the  occurrence  of  lode  deposits  and  that  these 
are  not  limited  to  the  localities  near  Fairbanks 
which  have  been  prospected. 

The  International  Conference  on  the  Safety 
of  Life  at  Sea,  first  suggested  by  the  German 
emperor  and  convened  by  the  British  govern- 
ment, has  now  held  its  final  meeting.  We 
learn  from  Nature  that  as  a  result  of  its  la- 
bors, a  very  important  convention  has  been 
signed  by  plenipotentiaries  of  the  following 
states:  The  British  Empire,  including  Aus- 
tralia, Canada  and  New  Zealand,  which  were 
represented  separately,  Germany,  France,  ihe 
United  States,  Austria-Hungary,  Italy,  Spain. 
Sweden,  Norway,  Holland,  Belgium  and  Den- 
mark. The  text  of  the  convention  has  not  yet 
been  published,  but  the  chairman  of  the  con- 
ference. Lord  Mersey,  has  outlined  its  princi- 
pal points  in  a  speech  moving  its  acceptance 
by  the  delegates.  The  convention  must  be 
ratified  by  the  different  states  prior  to  Decem- 
ber 31,  1914,  and  comes  into  force  on  July  1, 
1916.  An  international  service  is  to  be  estab- 
lished and  placed  under  the  control  of  the 
United  States  for  the  purpose  of  ice  patrol 
and  observation  and  for  the  destruction  of 
derelicts  in  the  North  Atlantic  The  masters 
of  aU  vessels  are  to  cooi)erate  with  this  serv- 
ice. Safety  of  construction  has  been  dealt 
with  under  the  headings  of  *'  New  vessels,''  and 
^'Existing  vessels.''  The  convention  provides 
that  the  degree  of  safety  shall  increase  in  a 
regular  and  continuous  manner  with  the  length 
of  the  vessel,  and  that  vessels  shall  be  as  effi- 
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ciently  subdirided  as  is  possible  having  regard 
to  the  nature  of  the  services  for  which  they  are 
intended.  The  convention  provides  that  all 
merchant  vessels  of  the  contracting  states 
▼hen  engaged  upon  international  (including 
colonial)  voyages,  whether  steamers  or  sailing 
Teeeels,  and  whether  theyjsarry  passengers  or 
not,  must  be  equipi)ed  with  wireless  telegraphy 
apparatus  if  they  have  on  board  fifty  persons 
or  more  (except  where  the  number  is  excep- 
tionally and  temporarily  increased  to  fifty  or 
more  owing  to  causes  beyond  the  master's 
control).  There  are  certain  exemptions  to 
this  regulation.  A  continuous  watch  for  wire- 
less telegraphy  purposes  is  to  be  kept  by  all 
veesels  required  to  be  fitted  with  wireless  appa- 
ratus, as  soon  as  the  government  of  the  state 
to  which  the  vessels  belong  is  satisfied  that 
each  watch  will  be  useful  for  the  purpose  of 
saving  life  at  sea.  Meanwhile  certain  classes 
of  vesseb  are  specified  as  being  required  to 
maintain  a  continuous  watch.  The  wireless 
installations  must  have  a  range  of  at  least  100 
Biiles.  A  transition  period  is  provided  to  en- 
able wireless  apparatus  to  be  fitted  and  oi)era- 
tore  and  watchers  obtained.  The  convention 
lays  it  down  that  there  must  be  accommoda- 
tion in  lifeboats  or  their  equivalents  for  all 
persons  on  board,  and  that  as  large  a  number 
as  ix)S8ible  of  the  boats  and  rafts  must  be  ca- 
pable of  being  launched  on  either  side  of  the 
ship,  so  that  as  few  as  possible  need  be 
launched  on  the  weatherside.  The  convention 
specifies  a  minimum  number  of  members  of 
the  crew  competent  to  handle  the  boats  and 
rafts.  All  ships  are  to  have  an  adequate  sys- 
tem of  lighting^  80  that  in  an  emergency  the 
paasengers  may  easily  find  their  way  to  the 
exits  from  the  interior  of  the  ship.  Ships  of 
the  ccmtracting  states  which  comply  with  the 
lequirements  of  the  convention  are  to  have 
funushed  to  them  certificates  of  the  fact, 
which  are  to  be  accepted  by  all  the  states  as 
having  the  same  value  as  the  certificates  is- 
sued by  them  to  their  own  ships. 


nNiySBSITT    AND    EDUCATIONAL    NEWS 

•  Lbhiqh  Uniybbsitt  will  receive  about  $800,- 
000  under  an  adjudication  of  the  eleventh  ac- 


count of  the  executors  and  trustees  of  the  es- 
tate of  Asa  !£.  Packer. 

The  Mask  and  Wig  Club  of  the  University 
of  Pennsylvania  has  completed  plans  for  the 
erection  of  a  residence,  to  be  presented  to  the 
university  for  the  use  of  the  provost.  The 
building  will  cost  between  $75,000  and  $100,- 
000. 

Miss  Emilt  Matilda  Easton  has  by  her  will 
made  a  number  of  public  bequests  including 
£10,000  to  the  College  of  Medicine  of  the  Uni- 
versity of  Durham  and  £6,000  to  Armstrong. 

Sir  Willum  Macdonald,  of  Montreal,  has 
been  elected  chancellor  of  McGill  University, 
in  succession  to  the  late  Lord  Strathcona. 

Dr.  Forohheim,  professor  in  the  Ghraz  Tech- 
nological School,  has  accepted  the  commission 
to  organize  a  technical  school  at  Constanti- 
nople. 

The  following  appointments  for  the  faculty 
of  George  Peabody  College  for  Teachers,  the 
new  Teachers  College  of  the  South,  have  been 
announced:  Carter  Alexander,  Ph.D.,  pro- 
fessor of  school  administration  (formerly  as- 
sistant professor  of  educational  administra- 
tion. University  of  Missouri);  Lula  O.  An- 
drews, A.M.,  assistant  professor  of  English 
(formerly  professor  of  English  language. 
State  Normal  School,  Farmville,  Va.);  John 
Lee  Coulter,  Ph.D.,  professor  of  rural  eco- 
nomics (at  present  with  the  United  States 
Census  Bureau);  Kary  C.  Davis,  Ph.D.,  pro- 
fessor of  agriculture  (formerly  professor  of 
agronomy  and  principal  of  agricultural  short 
courses,  of  the  State  Agricidtural  College  of 
New  Jersey);  Frederic  B.  Dresslar,  Ph.D., 
professor  of  school  architecture  and  hygiene 
(formerly  special  agent  of  the  United  States 
Bureau  of  Education);  Charles  E.  Little, 
PhJ).,  professor  of  the  teaching  of  Latin 
(formerly  professor  of  Latin  in  the  old 
Peabody  College);  Robert  W.  Selvidge, 
A.M.,  professor  of  manual  and  industrial 
arts  (formerly  professor  of  manual  arts 
at  the  University  of  Missouri);  Edward  K. 
Strong,  Jr.,  Ph.D.,  professor  of  psychology 
and  psychology  of  education  (now  in  the  de- 
partment  of   psychology,    Columbia    Univer- 
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sity);  William  E.  Tate»  A.M.,  professor  of 
rural  education  (now  professor  of  elementary 
education.  University  of  South  Carolina). 

V18CU88I0N  AND  COMEBSPONVSKCS 

GRADUATE  WORK  IN  AMERICAN  UNIYER8ITIB8 

The  university  reigistration  statistics  pub- 
lished by  Professor  Tombo  in  Science,  Janu- 
ary 23,  1914,  allow,  among  other  things,  an 
interesting  and  instructive  comparison  of  the 
amount  of  graduate  work  being  done  in  the 
thirty  universities  tabulated.  The  number  of 
non-professional  graduate  students  may  be 
taken  to  represent  the  amount  of  research 
that  is  being  done  in  a  university,  for,  in 
general,  a  university  will  attract  non-profes- 
sional graduate  students  in  proportion  to  die 
activity  in  the  graduate  departments.  The 
relative  amount  of  emphasb  laid  on  graduate 
work  in  each  university  can  be  seen  at  a 
glance  in  the  table  below,  where  the  thirty 
universities  in  question  are  arranged  in  rank 
according  to  the  ratio  of  non-professional 
graduates  to  undergraduates,  $.  e.,  the  num- 
ber of  graduates  to  every  hundred  under- 
graduates. The  first  column  gives  the  ratio 
of  graduates  to  undergraduates  based  on  the 
figures  given  under  ^'  College,  Men,"  ''  College, 
Women"  and  ^'Non-professional  Graduate 
Schools"  in  Professor  Tombo's  table.^  The 
second  column  gives  the  total  enrollment  listed 
under  these  three  heads,  corresponding  pre- 
sumably with  the  enrollment  of  purely  aca- 
demic students. 

Total 
UnlTeiBlty  Ratio  Btudtsntt 

1.  JokiM   Hi^kias    123  397 

2.  Pennsylvania 107  1,504 

3.  Columbia   102  2,960 

4.  New  York  . : 52  1,076 

5.  lUinois    32  1,097 

6.  Ghieago    28  2,183 

7.  Ooraell 28  1,435 

8.  Cincinnati 27  789 

9.  Yale 24  1,736 

10.  Wiseonsin 18  1,894 

11.  Harvard 17  3,403 

12.  Oslif oniia 15  3,146 

13.  Washington .15  438 

14.  Princeton    14  1,443 
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15.  Okie  State 13  1,018 

16.  Nebiaika   13  1,441 

17.  Piiteburgh   12  418 

18.  Iowa  11  1,29S 

19.  Virginia  11  4S9 

20.  Michigan    9  2,745 

21.  Missouri  9  1,473 

22.  Minnesota 8  1,648 

23.  Stanford 8  1,877 

24.  Talane 8  345 

25.  Northwestern 8  1,173 

26.  Indiana 7  1,809 

27.  Kansas   6  1,729 

28.  Syracuse 6  1,415 

29.  Texas 5  i;i97 

30.  Western  Beserve 1  826 

The  ranking  of  the  universities  obyioualy 
does  not  correspond  in  every  case  with  the 
amount    of    productive    scholarship   that   is 
issuing  from  a  university,  but,  as  far  as  the 
enrollment  figures  are  correct,  it  would  seem 
to  indicate  the  relative  emphasis  that  is  being 
put  upon  graduate  work.     A  correlation  of 
the  totals  as  given  in  the  second  column  with 
the  ratios  of  the  first  column  gives  a  coefficient 
of  about  .046,  or  practically  no  correlation  at 
all.    This  might  be  interpreted  to  mean  that 
the  universities  possessing  enormous  under- 
graduate departments  do  not  as  a  rule  show  an 
increased  activity  in  graduate  work,  such  as 
the  number  of  undergraduates  should  warrant, 
presuming,  of  course,  that  the  ultimate  ideal 
of    a   university    is   held   to   be   productife 
scholarship. 

RtTDOLP   PiNTIIWt 

Ohio  State  UrnvKasiTT 

THE   OAtTSE    OT   THE   PECULIAR   SOUND   HAlMI   Wf 
mOHTHAWKS  WHEN  VOLPLANIMa 

All  are  familiar  with  the  resonant  sound 
made  by  the  nighthawk  as  he  cavorts  lihiough 
the  air.  It  may  be  described  as  a  frattoral 
"  woof  .'^ 

It  has  been  a  contested  point  as  to  wbeAer 
this  sound  was  produced  by  the  open,  moutli 
or  the  wings.  As  it  occurs  at  the  point  where 
the  bird  swerves  upward  in  his  downward  glide 
and  at  no  other  time,  it  is  very  evident  ikat 
the  mouth  plays  no  part,  odiarwiae  the  eovuid 
would  occur  at  other  times. 
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Wliik  on  Mt  Constitation,  Orcas  Island, 
yftahmgUm,  about  five  o'clock  in  the  eyening 
•ooe  summer,  Mark  Said  and  I  were  watching 
the  nighthawks  in  their  tortuous  flight.  Un- 
•expectecQy  one  of  the  nighthawks  made  its  dip, 
with  the  aooompanying  ''woof/'  but  a  few 
feet  from  Mr.  Said. 

According  to  his  description  the  bird  threw 
its  wings  far  to  the  front  at  the  end  of  his 
downward  glide,  so  that  the  uppermost  quill 
feathers  were  pointed  exactly  in  the  direction 
of  his  glide.  Going  at  such  headlong  speed, 
these  quill  feathers  when  thrown  edgewise  to 
the  air  vibrated  strongly,  causing  the  ''  woof." 

Frank  A.  Hartman 
Sbattls,  Wash. 


SCIENTIFIC   BOOKS 

ToHemtngen  uber  Landwirthschaftliche  Bdk- 
ieriologie.  By  Dr.  F.  Lohkis,  Professor  an 
der  Universitat  Leipzig.  Berlin,  Verlag  von 
Gebriider  Bomtraeger,  W.  85  Schoneberger 
Uferl2a.    1913. 

Agricultural  bacteriology  is  gaining  promi- 
nence in  scientific  and  practical  circles.  The 
agriculturist  realizes  more  and  more  that  sci- 
entific investigations  are  of  help  to  him  and 
the  demand  on  colleges  for  courses  in  agrricul- 
tural  topics  is  consftantly  increasing.  How- 
ever, text-books  are  still  scarce.  The  series  of 
lectnres  by  Professor  Lohnis  is  the  outcome  of 
n  course  of  lectures  in  connection  with  a  gen- 
eral course  in  agricultural  bacteriology  given 
by  him  in  the  University  of  Leipzig. 

The  ground  is  covered  as  thoroughly  as  mod- 
em knowledge  permits.  No  one  realizes  more 
folly  than  the  author  how  much  work  is  needed 
to  complete  our  really  very  meager  knowledge 
in  many  agricultural  branches.  The  reader 
most  be  impressed  with  the  fact,  frequently 
stated,  that  research  is  necessary  and  that  au- 
thors do  not  agree  in  many  instances. 

The  book  is  divided  into  two  parts — ^a  gen- 
eral iwrt  and  a  special  part.  The  general  part 
eonsists  of  fourteen  lectures.  The  first  lecture 
^ves  a  general  introduction  to  the  significance 
and  the  problems  of  agricultural  bacteriology 
and  includes  a  historical  review  and  a  list  of 


some  important  books  bearing  on  the  subject. 
The  ehape,  development  and  daasificatum  of 
microorganisms  is  covered  in  two  leotnres. 
The  size  of  bacteria  is  admirably  iUustreted 
by  diagrams  showing  the  relation  Of  the  bac- 
terial content  of  milk,  butter  and  cheese  to 
definite  quantities  of  these  substances.  Such 
illustrations  render  the  book  exceptionally  val- 
uable, especially  to  students.  Three  lectures 
are  devoted  to  ccmditions  of  existence  and 
multiplication  of  microorganisms  and  two  lec- 
tures to  methods  of  cultivation  and  combating 
microorganisms. 

Under  the  general  head  of  ''Products  of 
Micro<»rganisms  "  six  lectures  are  united.  The 
production  of  pigment,  light  and  heat  are  dis- 
cussed. The  circulation  of  nitrogen,  carbon, 
hydrogen  and  oxygen  are  given  with  consider- 
able detail  and  illustrated  in  diagrammatic 
fashion.  These  complicated  subjects  are  dealt 
with  in  masterly  fashion,  notwithstanding  the 
fact  that  some  facts  are  still  poorly  under- 
stood. Similarly,  a  lecture  is  given  to  the  dis- 
cussion of  the  dec<»nposition  and  assimilation 
by  bacteria  of  phosphorus  compounds  and  the 
solution  of  carbonates  and  silicates.  Mention 
is  also  made  in  this  lecture  of  sulphur  and 
iron  bacteria.  For  the  eake  of  completeness 
one  lecture  deals  with  pathogenic  functions 
of  microorganisms.  It  is  hardly  necessary  to 
state  that  this  extensive  subject  is  treated 
briefly.  However,  the  chief  iHrinciples  of  viru- 
lence, infection,  immunity,  vaccination,  serum 
therapy  and  chemo-therapy  are  ably  dealt  with. 

The  second  ''  special "  part  commences  with 
a  lecture  on  the  bacteriology  of  foods  for 
cattle.  Here  the  author  forcefully  shows  the 
rdle  played  by  microorganisms  in  the  ripening 
and  decomposing  of  foods.  Many  gaps  in  our 
knowledge  are  clearly  pointed  out. 

Two  interesting  lectures  give  the  student 
the  most  necessary  knowledge  of  the  milk 
question.  The  attitude  of  the  author  in  re- 
gard to  this  important  subject  is  of  special  in- 
terest. There  are  at  present  in  this  field  the 
extreme  views  of  those  commercially  interested 
and  the  no  less  extreme  views  of  some  sani- 
tarians. Professor  Lohnis  takes  an  interme- 
diate position,   recognizing  the  necessity  of 
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gradual,  rather  than  forced,  improvement  in 
the  milk  supply,  and  sanitarians  are  warned 
against  entertaining  premature  conclusions. 
Those  sanitarians  who  have  recklessly  con- 
nected mastitis  in  cows  with  human  diseases 
receive  criticism  from  the  author,  although  he 
does  not  neglect  to  emphasize  that  milk  from 
cows  with  diseased  udders  should  he  rigor- 
ously excluded  from  human  consumption,  un- 
less previoualy  hoiled.  The  author  also  points 
out  that — as  desirahle  as  it  is  to  establish 
grades  of  market  milk — existing  regulations 
are  rarely  reasonable  and  generally  immature. 
Numbers  of  bacteria  in  milk  are  of  relatively 
smaller  significance  than  the  possible  presence 
of  pathogenic  bacteria.  These  may  multiply 
in  milk  of  small  bacterial  content  more  rapidly 
than  in  milk  rich  in  bacterial  life.  Special 
emphasis  is  laid  on  the  necessity  of  instructing 
producers.  And  here  it  must  be  stated  that 
Professor  Lohnis  ranks  among  those  old-world 
scientists  who  are  ready  to  give  full  credit  to 
American  workers  in  agricultural  fields. 

One  lecture  is  devoted  to  the  bacteriology 
of  butter  and  two  lectures  to  cheese.  There 
are  five  lectures  on  the  bacteriology  of  manure 
and  soil.  These  are  also  conservative  and 
critical.  Finally,  the  whole  subject  is  re- 
viewed in  a  retrospect  and  a  prospect.  Valu- 
able suggestions  for  those  interested  in  re- 
search work  in  agricultural  lines  are  given. 

As  a  whole  the  subject-matter  is  presented 
in  good  style,  the  numerous  illustrations  are 
exceptionally  clear,  and  no  one  can  read  the 
book  without  adding  materially  to  his  knowl- 
edge and  broadening  his  views. 

P.  O.  Heinemakk 

Fransi  9on  Kohells  Lehrhuch  der  Mineralogie, 

Seventh  edition.     By  E.  Oebbkke  and  E. 

Wedtsohenk.      Leipzig,    Friedrich    Brand- 

stetter.    1913.    Pp.  viii-f  405;  1  plate;  844 

figures  in  text.    Price,  8.50  Marks. 

In  1899  the  sixth  edition  of  this  popular 

Serman    text-book    on    mineralogy    appeared 

under  the  same  joint  authorship  as  the  present 

edition.    In  the  new  edition  the  text  has  been 

increased  by  67  pages.     The  general  portion 

has  been  entirely  rewritten  and  the  descriptive 


part  revised  so  as  to  bring  the  mineral  data 
up  to  date. 

There  are  three  subdivisions  in  the  general 
part,  namely:  (1)  Crystallography,  (2)  Phya- 
ical  Mineralogy,  and  (3)  Chemical  Mineral- 
ogy; the  special  part  is  devoted  to  Descriptive 
Mineralogy. 

Crystallography  is  discussed  in  70  pages 
and  under  three  headings,  (a)  general  morph- 
ological properties  of  minerals,  (h)  special 
geometrical  properties  of  crystals  and  (c) 
twins,  development  and  intergrowths  of  min- 
erals and  inclusions.  The  discussion  of  cry- 
stallography is  well  adapted  to  the  needs  of 
the  beginning  student.  The  more  important 
classes  of  crystals  are  considered  at  length 
upon  the  modem  basis  of  symmetry,  but  refer- 
ence is  also  made  to  the  rather  useful  ideas 
from  the  standpoint  of  pedagogy  of  holohed- 
rism,  hemihedrism  and  so  forth.  The  crystal 
drawings  are  exceptionally  clear.  Fig.  51  is, 
however,  inverted. 

Thirty-seven  pages  are  devoted  to  physical 
mineralogy,  which  includes  the  following 
subdivisions,  (a)  specific  gravity,  (h)  elastic- 
ity and  cohesion,  (c)  optical  properties  and 
(d)  miscellaneous  physical  properties.  The 
discussions  in  this  section  are  again  limited 
to  only  that  which  is  of  importance  to  the  stu- 
dent who  has  a  general  knowledge  of  mineral- 
ogy in  mind.  Thus,  the  polarization  ph^iom- 
ena  of  crystals  are  disposed  of  in  14  pages. 

The  next  60  pages  are  devoted  to  chemical 
mineralogy.  Here,  (a)  general  chemical  prop- 
erties, (h)  occurrence  and  formation,  (c) 
weathering  and  decomposition,  (d)  synthesis 
and  (e)  classification  and  nomenclature  of 
minerals  are  discussed.  The  chapter  on  the  oc- 
currence and  formation  of  minerals  contains 
a  large  amount  of  information  not  usually  in- 
cluded in  text-books  on  mineralogy  of  this 
character.  Brief  reference  is  first  made  to  the 
classification,  form,  structure  and  i>aragenesis 
of  mineral  deposits.  Then  follow  concise  de- 
scriptions of  the  various  types  of  the  more  im- 
portant rocks  and  mineral  deposits.  This 
chapter  is  very  well  written,  and  similar  dis- 
cussions could  be  introduced  to  advantage  in 
American  texts  on  mineralogy. 
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In  the  descriptive  portion,  extending  over 
215  pages,  the  classification  of  minerals  ac- 
(x^ding  to  elements  is  followed.  The  mineral 
descriptions  are  generally  adequate,  although 
native  copper  is  disi>osed  of  in  ahout  one  half 
IMge  and  with  but  four  lines  devoted  to  the 
Lake  Superior  occurrence.  The  statistics  re* 
lating  to  the  production  of  minerals  are  for 
1910. 

This  edition  of  von  Eobell's  mineralogy  of 
only  405  pages  is  much  more  comprehensive 
than  any  other  text  on  the  subject  of  similar 
compass.  The  authors  are  to  be  congratulated 
upon  the  dear  and  concise  manner  in  which 
this  wealth  of  material  has  been  presented. 

Edward  H.  Eraus 

MlNZRALOGICAL  LaBORATORT, 

Univxrsitt  of  Michigan 

Outlines  of  Theoretical  Ohemiatry.    By  Frbd- 
ERiCK  H.  Getman,  Ph.D.     John  Wiley  & 
Sons.    1918.    Pp.  ix  +  467. 
This  book  is  written  primarily  for  the  use 
of  students  beginning  the  study  of  physical 
chemistry.     It  is  always  interesting  to  have 
the  viewpoint  of  a  new  author  in  such  an  ex- 
tended field   as  modem  physical   chemistry. 
The  array  of  facts  and  theories  in  the  recent 
literature  of  physical  chemistry  is  so  vast  that 
necessarily  each  teacher  must  be  content  to 
select  what  he  considers  to  be  the  most  impor- 
tant principles   and  of  need  neglect  others. 
Dr.  Oetman  has  chosen  to  chapter  and  classify 
nineteen  lines  of  discussion.    After  discussing 
briefly  the  atomic  theory  and  the  periodic  law, 
the  conventional  fields  of  physical  chemistry 
are  devoloped  historically  in  most  cases.    This 
historical  treatment  is  carefully  handled  for 
the  most  part,  the  tendency  being  throughout 
the  book  to  treat  the  subjects  considered  from 
the  viewpoint  of  the  original  investigators. 
While    this  treatment   is   excellent   in  most 
CBses,  a  little  more  personality  injected  would 
clear  certain  points.    For  example,  the  chapter 
on  Electrons  can  not  give  the  student  anything 
more  than  a  very  vague  idea  of  the  subject. 
On  the  other  hand,  the  subjects  of  Thermo- 
chemistry,  Equilibrium,  Electromotive  Foroe 


and  Actinochemistry  are  very  clearly  and  sat- 
isfactorily handled. 

The  addition  of  a  series  of  well-selected  prob- 
lems at  the  end  of  each  chapter  is  to  be  highly 
commended. 

While  the  press  work  of  the  book  is  of  the 
same  high  quality  as  that  of  Wiley  &  Sons' 
text-books,  it  is  to  be  regretted  that  the  oost 
to  the  student  is  as  much  as  $3.50. 

Victor  Lkhhbr 


BOTANICAL   NOTES 

small's  manuals 

Dr.  J.  K«  Small,  of  the  New  York  Botani- 
cal Garden,  has  been  very  industrious  in  the 
preparation  of  systematic  manuals  of  botany 
as  shown  by  his  ''Flora  of  the  Southeastern 
United  States,"  now  in  its  second  edition,  his 
"  Flora  of  Miami,'*  "  Florida  Trees,"  both  of 
which  appeared  during  1918,  and  now  we  have 
a  ''Flora  of  Lancaster  County"  (Penn.)  in 
collaboration  with  the  late  J.  E.  Carter.  The 
first-named  books  were  noticed  in  these  col- 
umns when  they  appeared,  and  it  remains  only 
to  notice  the  last.  While  the  Florida  manuals 
dealt  with  a  terra  incognita,  the  Flora  of  Lan- 
caster County  deals  with  a  region  which  "  has 
been  the  scene  of  almost  continuous  botanical 
exploration!  and  study  for  nearly  a  century 
and  a  half."  In  fact  the  work  was  begun  by 
Muhlenberg  in  the  latter  part  of  the  eigh- 
teenth century.  Somewhat  more  than  forty 
years  ago  Professor  T.  C.  Porter  published  an 
enumeration  of  the  indigenous  and  naturalized 
plants  of  the  county,  and  this  has  formed  "  the 
basis  of  the  present  flora." 

The  book  includes  about  850  pages,  and  is 
an  actual  descriptive  manual,  and  not  a  series 
of  keys.  In  other  words  the  treatment  here 
reminds  one  of  that  in  such  a  manual  as 
Britton's,  or  Gray's,  and  while  keys  are  freely 
used,  the  genera  and  the  species  are  separately 
described.  One  wishes  that  more  local  floras 
could  be  modeled  after  this  very  satisfactory 
little  book. 

BOTANICAL  NOTES 

From  the  Central  Experimental  Farm  at 
Ottawa,  Canada,  there  comes  a  buUetin  (No. 
78)  of  more  than  ordinary  scientific  interest. 
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It  is  entitled  ''Smut  Diseases  of  Cultivated 
Plants,  Their  Cause  and  Oontiol,''  and  was 
prepamd  hy  the  Dominion  Botanist^  Mr.  H. 
T.  Onssow*  In  somewhat  less  than  sixty  pages 
the  author  presents  in  fairly  non-technical 
language  the  important  facts  about  smut 
fungi  in  general,  f oUowed  by  details  regard* 
ing  ten  qpecies  which  attack  wheat,  barley, 
oats,  com,  broom  com,  and  millet.  In  an  ap- 
pendix the  latter  are  described  botanically  for 
the  benefit  of  students.  €k>od  figures,  which 
are  freely  used,  help  both  the  farmer  and  the 
student  to  identify  the  diseased  hosts,  as  well 
as  the  parasitic  fungi.  PreTentiye  and  reme- 
dial measures  are  suggested  at  every  step. 
The  importance  of  such  a  bulletin  may  be  ap- 
preciated when  we  remember  that  it  is  esti- 
mated that  Canadian  farmers  annually  lose 
about  $15,000,000  from  the  ravages  of  these 
smuts. 

Botanists  and  foresters  will  be  glad  to  know 
that  Professor  A.  F.  Blakeslee  and  his  col- 
league, C.  D.  Jarvis,  have  reprinted  the  Keys 
to  the  Genera  and  Species  of  Trees  in  the 
Eastern  United  States.  These  were  originally 
in  their  book ''  Trees  in  Winter,"  and  the  many 
requests  from  teachers  and  others  for  sepa- 
rate copies  of  these  keys  have  induced  the  au- 
thors to  issue  them  in  a  15-page  pamphlet.  It 
may  be  obtained  of  the  authors  at  Storrs, 
Conn.,  for  30  cents,  and  should  prove  help- 
ful to  teachers  who  are  trying  to  teach  their 
pupils  how  to  know  the  names  of  the  trees 
about  them. 

SoMB  months  ago  there  came  to  hand  the 
Annual  Beport  of  the  Agrostologist  and 
Botanist  of  the  Transvaal  for  the  year  lOU, 
bearing  date  of  June,  1912,  but  issued  later 
from  the  press.  It  was  prepared  by  Professor 
J.  Burtt-Davy,  the  well-known  botanist  of 
south  Africa,  and  contains  many  items  of 
considerable  botanical  interest^  especially  to 
those  whose  interest  extends  to  applied  botany. 
A  large  part  of  the  paper  is  devoted  to  a  dis- 
cussion of  the  plants  suspected  of  being 
poisonous  to  cattle  ('' lamzidcte  ")• 

Among  recent  contributions  from  the  United 
States  National  Herbarium  (Volumes  16  and 


17)  are  the  following:  Cook  and  Doyle's  Stilt 
Pafans  ilriariin^ae),  describing  three  aer 
genera;  Britton  and  Bose's  Studies  in  Osett- 
oeae,  in  which  th^  describe  seven  new  spem 
from  Mexico,  Quatemala  and  Panama;  Cook's 
Selationship  of  Paeitdophoenix,  a  curious  re- 
lative of  the  Date  Palm;  Britton  and  Bote's 
Genus  EpiphyUum,  in  which  two  new  genera 
and  five  new  species  are  described  from  lCezieo> 
and  southward:  Smith  and  Boee's  IConograpb 
of  certain  tribes  (Hauyeae  and  Congyloeir- 
peae)  of  the  Onagraceae,  represented  fay  lieBd- 
can  and  Calif ornian  genera;  Maxon's  Foorib 
instalment  of  his  Studies  of  Tropical  Aiasri- 
can  Ferns,  containing  notes  on  Aaplmmim 
triehomaneSj  Dichsonia,  Odonioaoria,  bsH 
other  fern  genera,  and  new  species  of  Lyeth 
podium;  Hitchcock's  Mexican  Grasses  in  the 
U.  S.  National  Herbarium,  including  18S 
genera  and  613  species.  The  large  genera 
are  Muklenhergia  (58  species),  Panicum  (54 
sp.),  Paspalum  (30  sp.),  Andropogon  (28  ^), 
Bauteloua  (28  sp.),  Sporoholua  (21  sp.),  Br&- 
grostis  (21  sp.),  Ariaiida  (19  sp.)  and  BHpa 
(16  sp.).    Six  bamboos  are  enumerated. 

The  Contributions  from  the  Gray  Her- 
barium of  Harvard  University  (N.  S.,  XLH) 
include  critical  studies  of  certain  genera  of 
Composites,  and  a  report  upon  the  grasses 
collected  in  British  Honduras  by  Professor 
M.  E.  Peck. 

Charles  E.  Bbssst 
Univxbsitt  or  Nxbbaska 


SPECIAL  AMTICLB8 
MITOOHONDRU  IN  TISSUE   CULTURE 

The  immense  literature^  which  has  grown 
up  in  the  last  few  years,  concerning  these 
minute  bodies  found  in  the  cytoplasm  of  vari- 
ous cells  in  many  different  species  not  only  of 
vertebrate  and  invertebrate  animals  but  also 
of  plants,  and  the  great  importance  whidi  haa 
been  assigned  to  them  by  various  authors  must 
necessarily  arouse  even  more  general  interest 
and  increased  observation  and  discaesion. 

A  multiplicity  of  names  has  alrea^f  been 
given  these  bodies:  mitochondria  aad^  dJion- 

i  J.  Duesberg,  Brgebni$8e  der  Anatomie 
wichavng8ge8€^tiehU,  Bd.  XX.,  1911. 
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driomiteu  by  Benda;  chondriocontan,  dbondrio- 
wmeD,  choadnoa  and  plastoflomen  by  M6?ec; 
Ikbi8iiiafaden»  pUsmakoner  by  Betsiua;  pant- 
miton  or  miton  by  Flamming;  micvoeomeii  by 
Van  Beneden;  granule  and  filament  by 
Altmaxui. 

The  mitochondrial  theory  has  been  most 
widely  promulgated  by  Benda    (189d-1908) 
and  Meves  (1907-1908).    Duesbeig  states  the 
theoiy  concisely  as  follows:  the  mitochondria 
are  specific  elements  of  the  cytoplaam,  which 
arise  from  preformed  elements  in  the  male  and 
female  sex  cells  and  are  carried  over  into 
every  cell.at  mitosis.    These  bodies  difFerentiate 
into  specific  parts  of  the  Tarious  adult  tissues. 
While  there  are  many  authors  whoee  observa- 
tions tend  to  substantiate  the  mitochondrial 
theoiy,  on  the  other  hand  just  as  many  writers 
refuse  to  acc^t  the  mitochondrial  theory  in 
its  entirety.    Some  give  observations  to  show 
that  the  mitochondria  are  formed  from  nuclear 
material    at    certain    periods    of    the    cell's 
activity.*    Others  claim  that  they  are  fermen- 
tation products  of  the  activity  of  the  centriole,* 
and  still  others  state  that  the  mitochondria  are 
throughout  entirely  different  elements  whose 
identity  have  nothing  in  common.^ 

The  tissues  from  chick  embryos  grown  out- 
side the  body  in  media  of  known  chemical  con- 
stitation,  which  we  have  been  studying  during 
the  past  three  years,  with  other  problems  in 
mind^  have  shown  such  beautiful  mitochondria 
in  both  fixed  and  living  epecimens  that  we  are 
led  to  believe  this  method  offers  a  better  oppor- 
tunity  for  their  study  than  any  heretofore 


Small  pieces  of  tissue  from  a  chick  embryo, 
four  to  ten  days  old»  suspended  in  a  drop  of 
Look's  solution  containing  0.25  per  cent  dex- 
trose are  placed  on  the  sterile  surface  of  a 
dean  coverslip.  The  coverslip  is  then  inverted 
over  a  hollow  ground  slide,  sealed  with  vase- 
line, and  incubated  at  89°  0. ;  growth  usually 
ai^pears  at  the  end  of  10-20  hours.  Such 
preparations  are  studied  on  the  wann  stage 


SB.  Hsrtwig  and  Ooldsmith,  1909. 
a  VejdiTfBlqr,  1907. 

ATemtts,  1909;  Pensa,  1911;  Limdegard,  1910; 
Onrwitseh,  1910. 


with  the  No.  2  Zeiss  apochromatic  and  a  No. 
4,  6  or  8  ocular. 

Janus  green  in  strengths  of  .00001  and 
.000005  of  1  per  cent,  stains  the  mitodiondria 
in  the  living  cells  a  brilliant  blue  gveen.  The 
color  fades,  however,  in  from  15  minutes  to  8 
hours,  and  we  have  been  unable  to  restain. 
The  janus  green  is  also  slightly  toxic  and  kills 
the  cells  in  a  few  hours.  We  are  indebted  to 
Dr.  E.  V.  Cowdry  for  this  particular  janus 
green  (di  ethyl  saffranin  azo  di  methyl  aniline) 
which  was  obtained  by  him  from  Dr.  Bensley 
of  Chicago.  Attempts  to  stain  with  anodier 
make  were  unsuccessful. 

Nilblew  B.  extra,  for  which  we  are  in- 
debted to  Dr.  Herbert  Evans,  was  used  in 
very  dilute  solution  of  .000005  to  .0000025  of 
1  per  cent,  for  the  detection  of  lipoids  in  con- 
nection with  the  mitochondria.  It  stains  the 
lipoids  pink,  but  is  unfortunately  somewhat 
toxic  and,  like  the  janus  green,  kills  the  ceUs 
in  a  few  hours. 

The  preparations  are  fixed  by  placing  the 
coverslip  in  a  chamber  of  osmic  acid  vapor 
from  two  to  five  minutes  and  since  the  growth 
is  very  thin,  the  fixation  is  almost  instantane- 
ous and  the  mitochondria  remains  practically 
the  same  as  in  the  living  cells.  The  blacken- 
ing caused  by  the  osmic  is  bleached  during  the 
hardening  processes  by  means  of  a  few  drops 
of  hydrogen  peroxide  in  the  70  per  cent,  alco- 
hol and  the  preparations  are  then  stained  with 
Heidenhain's  iron  hematoxylin.  Since  in 
places  the  cells  are  flattened  out  on  the  under 
surface  of  the  coverslip  into  a  single  layer 
much  thinner  than  the  usual  thickness  of  a 
single  cell,  one  can  study  the  entire  living  cell 
and  its  contents  with  a  minimal  amount  of 
focusing.  Also  at  any  moment  during  the 
observations  the  culture  can  be  fixed  and 
later  the  same  cells  studied  in  a  stained  prei>- 
aration. 

Mitochondria  were  studied  in  endothelium, 
mesenchyme,  giant  cells,  ectoderm,  heart 
muscle,  smooth  muscle  and  endoderm. 

The  stained  preparations  show  great  variety 
in  the  shape  of  mitochondria  and  often  in  the 
same  specimen,  as  of  heart  muscle  or  mesen- 
chyme, all  the  so-called  types  described  by 
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other  observers  are  to  be  found.  In  suoh 
specimens,  granules,  rods,  threads,  loops  and 
networks  can  be  arranged  in  a  continuous 
series;  in  other  words,  there  are  to  be  found  in 
single  stained  preparations  all  gradations  of 
size  and  shape  from  the  small  and  large 
granules  to  short  rods  and  long  rods,  to 
threads  of  varying  length,  to  anastomosing 
threads  and  networks,  which  extend  through- 
out the  cytoplasm  and  to  rings  and  loops  of 
various  shapes. 

Certain  kinds  of  cells  do,  however,  contain 
characteristically  shaped  mitochondria.  In- 
testinal or  stomach  endoderm  shows  only 
granules  and  short  rods.  Heart  and  smooth 
muscle  cells  contain  in  addition  to  the  usual 
types  large  round  and  spindle-shaped  mitochon- 
dria. In  the  heart  muscle  cell  the  appearance 
of  the  central  body,  probably  the  centrosome,  at 
the  base  of  the  nucleus,  is  much  more  definite 
than  in  most  cells.  The  mitochondria  radiate 
out  from  this  central  body  as  though  under 
the  influence  of  the  activity  of  the  centrosome, 
as  is  believed  by  Vejdovsky. 

By  far  the  most  important  and  interesting 
are  the  observations  on  the  living  cells.  In  the 
living  cells  the  mitochondria  are  seen  as 
slightly  refractive  opaque  bodies.  They  can 
be  studied  from  minute  to  minute  over  a 
period  of  several  days  if  necessary.  The  mito- 
chondria are  almost  never  at  r^t,  but  are  con- 
tinually changing  their  position  and  also  their 
shape.  The  changes  in  shape  are  truly  re- 
markable not  only  in  the  great  variety  of 
forms,  but  also  in  the  rapidity  with  which  they 
change  from  one  form  to  another.  A  single 
mitochondrium  may  bend  back  and  forth  with 
a  somewhat  undulatory  movement  or  thicken 
at  one  end  and  thin  out  at  the  other  with  an 
appearance  almost  like  that  of  pulsation,  re- 
peating this  process  many  times.  Again,  a 
single  mitochondrium  sometimes  twists  and 
turns  rapidly  as  though  attached  at  one  end, 
like  the  lashing  of  a  flagellum,  then  suddenly 
moves  off  to  another  position  in  the  cytoplasm 
as  though  some  tension  had  been  released. 
Oorresponding  to  the  forms  observed  in  the 
stained  preparations  we  find  in  the  living 
that  granules  can  be  seen  to  fuse  together 


into  rods  or  chains,  and  these  to  elongate  into 
threads,  which  in  turn  anastomose  with  eack 
other  and  may  unite  into  a  complicated  net- 
work, which  in  turn  may  again  break  down 
into  threads,  rods,  loops  and  rings. 

The  mitochondria  in  a  cell  of  a  living 
preparation  of  a  piece  of  heart  of  a  five-day 
chick  embryo  studied  on  the  third  day  after 
the  culture  was  made  presented  a  very  re- 
markable picture.  Radiating  out  from  the 
central  body  at  the  base  of  the  nudens  were 
numerous  granules,  rods  and  thread-like 
mitochondria.  They  were  seen  to  elongate  to 
many  times  their  original  length,  spreading 
out  through  the  cytoplasm  and  to  anastomose 
into  a  complicated  network.  About  fifteen 
minutes  later  this  network  broke  up  and  con- 
tracted into  threads,  rings,  loops  and  rods  and 
granules.  This  entire  process  took  place  with- 
out any  noticeable  change  in  the  position  or 
size  of  the  celL 

The  presence  of  fat  is  shown  by  the 
Nilblew  vital  stain  within  the  varicose  mito- 
chondria. We  have  not  observed  any  con- 
nection between  the  disappearance  of  mito- 
chondria and  the  formation  of  fat  within  the 
cell  as  stated  by  DubreuiL 

The  question  as  to  whether  the  mitochon- 
dria divide,  so  that  one  half  of  each  mito- 
chondrium passes  into  each  daughter  ceU  at 
mitosis  (Benda),  is  one  of  the  most  interesting 
in  the  whole  field  of  work  upon  mitochondria. 
As  yet  we  are  unable  to  state  definitely  that 
such  a  division  takes  place.  In  the  cells  of 
the  tissue  cultures  the  behavior  of  the  mito- 
chondria is  difficult  to  follow  during  mitosis, 
since  the  body  of  the  cell  contracts  to  much 
less  than  the  normal  size  and  its  prooeeses  be- 
come exceedingly  long  and  delicate.  All  of 
the  mitochondria  are  drawn  into  the  body  of 
the  cell  and  become  very  short  dumb-bell-shaped 
granules  during  the  late  metaphase  and  ana- 
phase. Owing  to  the  very  flat  shape  of  the 
cells  (growing  along  the  coverslip)  the  spindle 
always  appears  horizontal  to  the  coverslip  and 
the  plane  of  cleavage  perpendicular  to  the  sur- 
face. In  some  cells  during  the  anaphase  tiie 
mitochondria  were  observed  to  collect  in  a 
zone  through  which  the  cleavage  plane  will 
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later  pass,  and  about  equal  parts  of  the  mass 
•f  mitochondria  were  included  in  each  daugh- 
ter celL  In  other  cells  no  such  definite  be- 
ktvior  of  the  mitochondria  takes  place.  They 
Tomain  scattered  throughout  the  cytoplasm  or 
are  collected  at  the  two  poles  of  the  cell  dur- 
ing the  formation  of  the  daughter  cells. 

The  question  of  the  behavior  of  the  mito- 
chondria during  the  life  history  of  the  cell  is 
6ne  of  great  interest  and  we  feel  confident  that 
tiiis  method  of  study  of  the  living  cell  will  be 
of  great  value  not  only  for  making  observa- 
tions upon  the  mitochondria,  but  also  for  the 
study  of  other  activities  of  the  cell. 

Can  we  infer  from  these  observations  any- 
thing concerning  the  real  nature  of  the  mito- 
diondria?  Are  they  organs  of  the  cell,  fane- 
tioiiing  in  a  definite  manner,  in  other  words  a 
living  part  of  a  living  cell?  If  they  are 
ocgans  of  the  cell,  are  they  concerned  in  the 
rontine  metabolism  which  takes  place  in  all 
Kving  cells  or  are  they  concerned  with  the 
process  of  differentiation  of  such  structures  as 
Ite  myofibrillfe,  neuro-fibrillse,  white  fibrous 
tissue,  etc.?  On  the  other  hand,  are  we  deal- 
ing with  inactive  metabolic  products  of  the 
oell,  inactive  in  the  sense  of  not  being  a  part 
of  the  living  protoplasm?  If  so,  are  they 
esscretoiy  products  which  later  are  extruded 
hom  the  oell  or  storage  products  which  are 
Wng  continually  formed  by  the  activity  of 
ite  cell  and  again  used  up  in  its  metabolism? 
What  relation  do  they  bear  to  the  metabolism 
af  the  nucleus,  if  any?  The  discussion  of 
tfiese  most  imx>ortant  points  must  be  left  for 
*  more  complete  account  of  the  mitochondria 
in  tissue  cultures  which  is  soon  to  follow. 

M.  R  Lewis, 
W.   H.  Lewis 
Johns  Hopkins  Unitxbsity 


ABTBONOMICAL  AND  A8TB0PHY8ICAL  SO- 
CIETY OF  AMBBICA 

Ths  sixteenth  meeting  of  the  Astronomical  and 
Afltrophysical  Society  of  America  was  held  in  M- 
l*3ita,  Ga.,  in  connection  with  the  American  Asso- 
for  the  Advancement  of  Science  on  De- 
29,  1913,  to  January  1,  1914.  The  general 
social  fe&tnres  of  this  meeting  participated  in 
by  the  association  and  the  afliliated  societies 


have  already  been  described  by  the  general  secre- 
tary of  the  association. 

In  connection  with  the  relation  of  this  society 
to  the  association  one  matter  may  be  mentioned. 
Following  the  adoption  of  the  plan  for  large  gen- 
eral quadrennial  meetings  the  society  voted  to  en- 
deavor to  meet  with  the  association  for  these  meet- 
ings. 

The   council   elected   the   following  persons   to 
membership:   The  Bev.  T.  H.  E.  C.  Espin,  Tow 
Law,  Co.  l>arham,  England;  Dr.  0.  G.  Kiess,  Laws 
Observatory,  Columbia,  Mo. ;  and  to  honorary  mem 
bership,  Professor  G.  F.  J.  Arthur  Auwers,  Bel 
levuestr.    55,    Groflslichterfelde,    Berlin,    W.,    Ger 
many. 

The  following  members  were  in  attendance:  G 
C.  Oomstock,  W.  S.  Eichelberger,  Philip  Fox,  C 
H.  Gingrich,  C.  S.  Howe,  W.  J.  Humphreys,  F.  B 
Moulton,  E.  C.  Pickermg,  W.  F.  Bigge,  H.  N.  Bus 
sel,  Frederick  Slocum;  and  the  following  visitors 
from  the  association:  William  Bowie,  S.  M.  Bar 
ton,  E.  B.  Van  Vleck,  C.  F.  Emerson,  and  B.  P 
Stephens. 

At  the  joint  meeting  with  Section  A  of  the  as 
sociation  two  admirable  addresses  were  delivered 
The  retiring  vice-president  of  the  section.  Pro 
fessor  E.  B.  Van  Vleck,  presented  ''The  Inflnence 
of    Fourier's    Series    upon    the   I>evelopment    of 
Mathematics."     The  society  was  represented  by 
Professor  H.  N.  Bussell,  who  spoke  on  ''Belations 
between  the  Spectra  and  Other  Characteristics  of 
the  Stars." 

Aside  from  these  two  addresses  the  scientific 
program  contained  twenty-nine  papers  and  a  re- 
port from  the  committee  on  photographic  astrom- 
etry.  The  titlee  are  given  below  in  the  order  of 
presentation. 

''The  Arlington  Time  Signals  in  Omaha,"  by 
W.  F.  Bigge. 

"Astronomical  Panoramic  Views  from  a  City 
Observatory,"  by  W.  F.  Mgge. 

"Mierometric  Observations  of  the  Holden  and 
Eustner  Bouble  Stars,"  by  Philip  Fox. 

"Note  on  the  Present  Spectra  of  Three  of  the 
NovsB,"  by  W.  S.  Adams  and  F.  G.  Pease. 

"Note  on  the  Belative  Intensity  at  Different 
Wave-lengths  of  the  Spectra  of  Stars  having  Large 
and  Small  Proper  Motions,"  by  W.  S.  Adams. 

"Memoir  on  the  Theory  of  Orbito,"  by  F.  B. 
Moulton. 

"Faint  Standards  of  Photographic  Magnitude 
for  Selected  Areas,"  by  F.  H.  Scares. 

"Temperature,  Bainfall  and  Sunspot  Becords," 
by  W.  J.  Humphreys. 
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''An  Easy  Method  of  Drawing  the  Nonnals  to 
a  Parabola  from  anj  Point,"  hj  S.  G.  Barton. 

^'A  Graphical  Solution  of  Cubic  Equations/'  bj 
S.  G.  Barton. 

''The  Color  of  Faint  Stars/'  by  F.  H.  Seares. 

"The  Moon's  Mean  Longitude,  1908  to  1913/' 
by  F.  £.  Boss. 

"Proper  Motion  of  Telescopic  Stars/'  by  G.  C. 
Comatock. 

"Errors  in  the  Bight  Ascensions  of  Newcomb's 
Fundamental  Catalogue/'  by  W.  S.  Eichelberger 
and  H.  B.  Morgan. 

"Stellar  Parallaxes  with  the  40-inch  Befrac- 
tor/'  by  F.  Slooum  and  S.  A.  Mitchell. 

"The  Objective  of  the  Sproul  Telescope/'  by  J. 
A.  Miller  and  B.  W.  Marriott. 

"Wendell's  Photometric  Measurements/'  by  E. 
C.  Pickering. 

"  On  the  Cepheid  Type  of  Variation, "  by  H.  N. 
Bussell. 

' '  Oscillations  in  the  Periods  of  Cluster  Variables 
and  the  Coincidence  of  Visual  and  Photographic 
Maxima,"  by  Harlow  Shapley. 

"The  Discovery  of  Three  Naked-eye  Variable 
Stars,"  by  Harlow  Shapley. 

"Note  on  the  Use  of  Diffraction  Effects  in 
Stellar  Parallax  Work,"  by  Frederick  Slocum. 

"Observations  of  NebulsB  with  an  Objective- 
prism  Camera,"  by  E.  B.  Frost  and  H.  L.  Alden. 

"The  Location  of  the  Sun's  Beversing  Layer," 
by  S.  A.  Mitchell. 

"Spectroscopic  Notes  from  the  Detroit  Observ- 
atory,"  by  B.  H.  Curtiss. 

"  Spectrographic  Observations  of  the  NebuleB," 
by  V.  M.  Slipher. 

"The  Transmission  of  Terrestrial  Badiation  by 
the  Earth's  Atmosphere  in  Summer  and  Wintor," 
by  F.  W.  Very. 

"Note  on  the  Spectrum  and  Badial  Velocity  of 
*  Persei,"  by  Paul  MerriU. 

"The  General  Magnetic  Field  of  the  Sun,"  by 
G.  £.  Hale,  F.  Ellerman,  and  A.  van  Maanen. 

"Color  Equations  of  Photographs  taken  with  the 
16-inoh  Metcalf  Telescope,"  by  Henrietta  S. 
Leavitt. 

"Beport  of  the  Committee  on  Photographic 
Astrometry:  I.  Experiments  with  Wide-angle 
Cameras;  II.  Experiments  with  a  Stationary  Teles- 
cope," by  Frank  Schlennger,  Chairman. 

The  next  meeting  of  the  society  will  be  held  at 
Northwestern  University  in  August  of  1914. 

Philip  Fox, 
Seeretcary 


80CIBTIBS  AND  ACADBMIBS 

THX  AGADBUT  OF  SGIBMGE  OF  ST.  LOUIS 

At  the  meeting  of  the  Academy  on  January  5, 
Dr.  Victor  E.  Emmel,  of  the  Washington  Univer- 
sity Medical  School,  read  a  paper  on  "The  Prob- 
lem of  the  Origin  of  the  Non-nucleated  Bed  Blood 
Corpuscles. ' ' 

Dr.  Emmel  stated  that  the  various  views  which 
have  arisen  in  the  history  of  the  problem  may  be 
briefly  stated  as  including  that  of  intra-cellnlar 
nuclear  disintegration,  nuclear  persistence,  the 
hematoblast  theory,  intra-cellular  formation,  and 
the  nuclear  extrusion  theory.  With  the  exception 
of  the  hematoblast  theory,  all  of  these  views  are 
still  being  seriously  discussed,  although  at  the  pres- 
ent time  that  of  nuclear  extrusion  has  the  greater 
number  of  adherents.  In  contrast  to  these  theories 
the  following  results  of  a  study  of  blood  cultures 
and  fresh  and  fixed  blood  of  the  pig  embryo  appear 
to  support  another  possible  mode  of  origin  for  the 
non-nucleated  red  blood  corpuscles. 

It  was  found  that  the  erythroblast  of  the  pig 
embryo  in  place  of  being  spherical,  as  generally 
described,  may  in  the  later  stages  of  cytomorpho- 
sis,  assume  a  biconcave  or  cup  shape;  its  nucleus 
becomes  smaller,  more  compact,  eccentric  in  posi- 
tion, and  not  infrequently  flattened  in  form;  me- 
chanically rotated,  the  erythroblasts  tend  to  orient 
themselves  with  the  nuclear  region  remaining  on 
the  under  side,  as  if  loaded;  and  that  their  re- 
action to  changes  in  osmotic  conditions  indicates 
a  structural  differrace  between  the  nuclear  and 
cytoplasmic  poles.  These  observations  were  dis- 
cussed with  reference  to  the  question  of  the  corre- 
lation of  the  form  of  the  definite  plaatid  with  the 
enucleation  of  the  erythroblast,  and  formation  of 
a  lecithin  containing  membrane,  hemoglobin,  dif- 
ferentiation, and  the  factors  involved  in  determin- 
ing the  eccentric  position  of  the  nucleus. 

In  some  eighty  culture  experiments  non-nu- 
cleated erythrocytes  or  plastids  were  observed  to 
arise  from  the  parent  erythroblast  by  a  proeess  of 
cytoplasmic  constriction.  In  size,  form,  hemo- 
globin content  and  stain  these  culture  plastids  are 
comparable  to  the  normal  circulatory  plastids.  Ob- 
servations on  living  and  fixed  material  indicate  the 
occurrence  of  a  similar  process  within  the  embryo. 
These  results  accordingly  raise  the  qaestion 
whether  the  origin  of  non-nucleated  red  blood  cor- 
puscles by  a  process  of  cytoplasmic  oonstrietion 
rather  than  by  nuclear  extrusion  or  intracellular 
nuclear  disintegration  does  not  merit  more  serious 
consideration.  0.  O.  Jaiobs, 

Corresponding  Seeretary 
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THE    SOLAS    CONSTANT    OF    BABlATIOm 

"Wb  live  in  a  world  warmed  by  the  sun. 
While  it  is  not  to  be  expected  that  every- 
body will  devote  himself  to  the  measure- 
ment of  solar  radiation,  yet  it  is  not  sur- 
prising that  many  have  concerned  them- 
selves with  measuring  the  quantity  on 
which  all  lives  depend.  So  far  as  I  am 
aware,  this  subject  was  not  pursued  by  the 
ancients  to  such  a  point  as  to  obtain  meas- 
urements worth  much  present  considera- 
tion. This  is  a  great  pity,  for  thus  we  lack 
proof  whether  the  sun's  radiation  has 
changed  progressively.  Beginning  about 
a  century  ago  investigations  of  solar  radia- 
tion  were  pursued  with  great  assiduity  by 
various  observers.  The  need  was  almost 
immediately  perceived  of  reducing  the  ob- 
servations to  represent  conditions  outside 
the  earth's  atmosphere,  as,  for  example, 
on  the  moon,  so  as  to  be  independent  of  the 
haze  and  water  vapor  and  even  of  the  gas- 
eous constituents  of  the  air.  It  is  required 
to  know  the  measure  of  solar  radiation  in 
free  space  as  an  index  of  the  condition  of 
the  sun,  quite  apart  from  its  influence  on 
terrestrial  afFairs,  but  secondly  it  is  of 
great  importance  and  interest  to  apply 
this  knowledge  to  promote  meteorological 
inquiries. 

Sir  John  Herschel,  who  was  a  pioneer  in 
solar  radiation  work,  proposed  to  express 
solar  radiation  in  terms  of  a  unit  which  he 
called  the  actine,  which  is  based  on  the 
melting  of  ice.  But  by  general  consent 
the  gram  calorie  has  been  adopted  as  the 
unit  of  measurement,  and  we  say  that  the 

1  Address  delivered  before  the  PhiloBophieal  So- 
ciety of  Washington,  January  3,  19H,  as  retiring 
president. 
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''solar  constant  of  radiation"  is  the  num- 
ber of  calories  per  square  centimeter  per 
minute  which  would  be  produced  by  the 
complete  absorption  of  the  solar  radiation 
in  free  space  at  the  earth's  mean  solar 
distance. 

Preparatory  researches  of  great  interest 
were  made  in  the  eighteenth  century  by 
Bouguer,  Lambert,  DeSaussure  and  Leslie. 
Determinations  of  the  solar  constant  of 
radiation,  however,  may  be  said  to  have 
begun  about  eighty  years  ago  with  the 
investigations  of  Sir  John  Herschel,  Prin- 
cipal Forbes  and  Pouillet.  The  problem 
comprises  two  parts:  first,  to  measure  the 
intensity  of  the  solar  radiation  at  the 
earth's  surface;  second,  to  estimate  the  loss 
it  has  suffered  in  passing  through  the 
atmosphere.  It  will  be  convenient  to  con- 
sider the  atmospheric  influence  briefly  be- 
fore taking  up  the  methods  of  measuring 
the  solar  radiation,  and  then  to  return  to 
a  more  thorough  discussion  of  the  atmos- 
pheric transmission. 

ATMOSPHEBIO  TRANSMISSION 

The  determination  of  the  transmission 
of  the  atmosphere  rests  primarily  upon 
the  hypothesis  of  Bouguer,  first  put  for- 
ward in  the  year  1729  and  elaborated  in 
Bouguer 's  posthumous  work  published  in 
the  year  1760.  The  late  Dr.  Langley  has 
placed  this  matter  in  so  very  clear  a  light 
in  his  paper  on  the  ''Amount  of  the  Atmos- 
pheric Absorption"*  that  I  can  not  do 
better  than  to  quote  from  his  statement. 

If  a  beam  of  sanlight  enters  through  a  crevice 
in  a  dark  room  the  light  is  partly  interrupted  by 
the  partidee  of  dust  or  mist  in  the  air,  the  apart- 
ment is  visibly  illuminated  by  the  light  laterally 
reflected'  or  diffused  from  them,  and  the  direct 
beam,  having  lost  something  by  this  process,  is  not 
BO  bright  after  it  has  crossed  the  room,  as  before. 
In  eonmion  language,  the  direct  light,  to  an  ab- 

9  American  Journal  of  Science,  Third  Series, 
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server  in  the  path  of  the  beam,  has  been  partly 
''aibsorbed,''  and  the  problem  is,  to  determine  in 
what  degree.  If  a  certain  portion  of  the  light 
(suppose  one  fifth)  were  thus  scattered,  the  bMm 
after  it  crossed  the  room  would  be  but  four-llfUiB 
as  bright  as  when  it  entered  it;  and,  if  we  wws 
to  trace  the  now  diminished  beam  through  a  sec- 
ond apartment  altogether  like  the  other,  it  seems 
at  first  reasonable  to  suppose  that  the  same  pro- 
portion (i.  e.,  four  fifths  of  the  remainder)  would 
be  transmitted  there  also,  and  that  the  light  would 
be  the  same  kind  of  light  as  before,  and  only  di- 
minished in  amount  (in  the  proportion  4/5  X  4/5). 
The  assumption  originally  made  by  Bouguer  and 
followed  by  Herschel  and  Pouillet,  was  that  it  was 
in  this  manner  that  our  solar  heat  was  absorbed 
by  our  atmosphere,  and  that  by  assuming  sueh  a 
simple  progression  the  original  heat  could  be  cal- 
culated. 

If  J-o  be  the  intensity  of  the  original 
beam    before    entering    the    transparent 
medium  whose  transmission  is  to  be  inves- 
tigated, then  after  the  passage  through  tiie 
first  stratum  of  unit  thickness  let  us  sap- 
pose  a  fraction  of  the  original  represented 
by  p  has  passed  through,  so  that  what  was 
Aq  becomes  A^p,     Then  since  a   second 
stratum  identical  with  the  first  in  consti- 
tution and  thickness  must,  according  to 
Bouguer 's  assumption,  have  an  identical 
effect,  the  ray  which  was  Aq  will  emerge 
from  the  second  stratum  A^p\  and  so  on. 
The  fraction  p  transmitted  by  the  miit  of 
thickness  is  the  conmion  ratio  of  a  geo- 
metric progression,  so  that  after  passing 
through  a  thickness  m  of  the  medium,  the 
intensity  of  the  light  which  was  formerly 
^0  will  become  A^p^. 

As  the  height  to  which  the  atmosphere 
extends  in  appreciable  density  is  very 
small  compared  with  the  radius  of  the 
earth,  the  thickness  of  the  layer  traversed 
by  a  solar  beam  of  a  zenith  distance  not 
exceeding  70**  is  approximately  propor- 
tional to  the  secant  of  the  zenith  distance 
of  the  sun  at  the  time  of  observation.  If 
we  regard  unit  thickness  as  that  corre- 
sponding to  barometric  pressure   of  760 
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millimeteTs  of  mercury,  then  p  in  onr  form- 
ula corresponds  to  the  vertical  transmission 
coeflicient  of  the  atmosphere  above  sea 
level,  and  for  any  station  where  the  baro- 
metric pressure  is  B  the  intensity  of  the 
ray  from  the  sun  as  it  reaches  the  earth's 
surface,  which  we  call  A,  may  be  expressed 
by  the  formula 

Some  writers  have  preferred  to  use  the 
formula  as  a  formula  of  '' absorption" 
rather  than  of  transmission.  In  that  way 
the  expression  reduces  to  a  somewhat 
different  form,  but  its  fundamental  prin- 
ciples are  the  same.  The  investigations  of 
Hersehel,  Forbes,  Pouillet  and  others  up 
to  the  time  of  Langley  had  reference  to  this 
exponential  formula  based  upon  the  hy- 
pothesis of  Bouguer,  which  was  to  the  effect 
that  successive  equal  layers  of  transparent 
material  transmit  equal  fractions  of  the 
incident  ray. 

A  convenient  method  of  applying  the 
atmospheric  transmission  formula  is  to  take 
logarithms  of  both  members  of  the  equa- 
tion so  as  to  reduce  the  expression  to  the 
form  of  the  equation  of  a  straight  line. 
Thus 

B 


\f%A 


760 


8eo«logp  +  log  Jo 


By  this  equation  the  intersept  of  the  best 
straight  line  on  the  axis  of  ordinates  is  the 
logarithm  of  the  intensity  of  solar  radia- 
tion outside  the  atmosphere,  and  the  in- 
clination of  the  line  to  the  horizontal  is  the 
logarithm  of  the  atmospheric  transmission 
for  vertical  rays. 

The  reader  must  bear  in  mind  that  the 
simple  expression  thus  far  obtained  is  given 
only  in  illxistration  of  the  work  of  the 
eaiiier  investigators,  and  it  must  be  hedged 
about  with  certain  conditions  and  limita- 
tions in  order  to  apply  it,  as  we  shall  see 
later,    to   the  determination  of  the  solar 


constant  of  radiation  by  the  most  approved 
methods. 

mSTBUMENTS 

HersckeVs  Actinometer. — This  instru- 
ment consists  of  a  thermometer  with  a  large 
cylindric  bulb,  containing  a  deep  blue  fluid 
(the  ammoniacal  sulphate  of  copper)  and 
enclosed  in  a  wooden  case  blackened  inte- 
riorly and  covered  with  a  piece  of  thick 
plate  glass.  The  thermometer  has  a  very 
large  bulb,  and  it  is  adjusted  in  volume  by 
means  of  a  screw,  so  as  to  regulate  the  posi- 
tion of  the  column  of  liquid  on  the  ther- 
mometer scale.  Hersehel  introduced  what 
is  termed  the  dynamical  method  of  observ- 
ing the  solar  radiation,  for  he  obtained  not 
the  total  rise  of  temperature  of  the  instru- 
ment when  long  exposed  to  the  sun,  but  its 
initial  rate  of  rise,  corrected  for  the  cooling 
or  warming  of  the  thermometer  due  to  ex- 
ternal conditions  when  the  sun  is  shaded. 
The  determination  of  the  cooling  correction 
is  done  by  observing  the  rise  or  fall  of  the 
temperature  for  a  certain  time  interval 
before  exjwsing  to  the  sun,  and  again  deter- 
mining the  rise  or  fall  after  such  exposure 
to  the  sun  is  completed.  The  mean  rate  of 
warming  or  cooling,  due  to  the  surround- 
ings, is  applied  as  a  correction  to  the  rate 
of  warming  due  to  the  exx>osure  to  the 
solar  radiation. 

Pouillet 's  Pyrheliometer. — ^A  flat  metal 
box,  blackened  on  the  front,  and  filled  with 
water,  had  a  thermometer  inserted  at  the 
rear,  extending  away  from  the  direction  of 
the  sun.  The  instrument,  like  that  of  Her- 
sehel, was  exposed  to  the  influence  of  the  sur- 
roundings while  shaded  for  a  certain  inter- 
val of  time  the  shade  was  then  removed  for 
a  similar  interval  so  as  to  allow  the  solar 
radiation  to  fall  upon  the  blackened  box, 
after  which  the  instrument  was  again 
shaded.  In  practise  it  was  found  that  the 
water  within  the  box  could  not  be  well 
enough  stirred  in  order  to  allow  the  average 
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temperature  of  the  water  to  be  well  ascer- 
tained. The  instroment  was  greatly  im- 
proved by  Tyndall,  who  substituted  mer- 
cury for  water,  and,  in  order  to  contain  the 
mercury,  used  iron  in  the  making  of  the 
box. 

Crova  Alcohol  Actinometer. — A  large 
spherical  bulb  thermometer  containing 
alcohol  is  enclosed  in  a  nickel-plated  metal 
chamber  with  a  vestibule  for  the  entrance 
of  the  rays.  The  stem  of  the  thermometer 
runs  back,  directly  away  from  the  sun,  and 
is  enclosed  in  a  nickel-plated  tube  with  a 
side  opening  for  reading  the  thermometer. 
A  short  mercury  thread  is  introduced  in  the 
alcohol  column  at  a  suitable  point  for  ob- 
serving. The  method  of  observing  is  the 
same  as  that  adopted  by  Herschel  and  by 
Pouillet. 

VioUe  Actinometer. — A  large  spherical 
double-walled  enclosure  filled  with  water  is 
kept  at  a  known  constant  temperature.  A 
spherical  blackened-bulb  thermometer  lies 
at  the  center  of  the  enclosure,  and  the  sun- 
light is  introduced  to  it  through  a  suitable 
vestibule  in  the  double-walled  chamber. 
Yiolle's  method  of  reading  was  static,  as 
opposed  to  the  dynamic  methods  we  have 
just  considered.  He  observed  the  total  rise 
of  the  thermometer  and  its  fall  after  the 
cutting  oflf  of  the  sun  rays,  noting  the  posi- 
tion of  the  column  at  fixed  intervals  after 
exposure  and  after  closure.  The  theory  of 
the  instrument  as  developed  by  VioUe  is 
simple  and  elegant.  As  a  standard  the  in- 
strument is  open  to  the  objection  that  the 
water  equivalent  of  the  bulb  of  the  ther- 
mometer is  very  small,  and  difficult  to 
measure,  and  that  several  corrections  rather 
difficult  of  determination  should  be  ap- 
plied. It  was  used  by  Dr.  Langley  in  his 
expedition  to  Mount  Whitney  in  1881. 

Angstrom  Electrical  Compensation  Pyr- 
heliometer. — This  instrument  has  had  the 
most  extensive  adoption  in  recent  years  of 


any  form  of  instrument  for  measuring  the 
solar  radiation.  It  was  invented  about  the 
year  1895.  Two  metal  strips  exactly 
similar  to  one  another,  and  blackened  upon 
the  front,  are  exposed  alternately  to  heat- 
ing by  the  sun.  Arrangement  is  provided 
for  passing  an  electrical  current  throu^ 
the  strip  which  is  not  at  the  moment  being 
heated  by  the  sun.  Thermo-elements  fast- 
ened to  the  back  of  each  strip  indicate 
when  the  temperature  of  the  exposed  strip 
is  equal  to  that  of  the  strip  which  is  elec- 
trically heated.  Under  these  circumstancea 
it  is  assumed  that  the  energy  of  the  electric 
current  is  equal  to  the  energy  received 
from  the  sun.  About  160  copies  of  this 
electrical  compensation  pyrheliometer  have 
been  sent  out  from  Upsala  to  different  pads 
of  the  world. 

Several  other  kinds  of  pyrheliometers 
have  been  used  in  recent  years,  among  than 
two  forms  which  have  been  devised  by  the 
writer.  We  shall  have  occasion  to  speak 
of  these  later. 

EABLY  OBSERVATIONS 

Forbes  observed  with  the  Herschel  actin- 
ometer in  the  year  1832  at  Brientz  and 
the  Faulhom.    He  showed  that  the  trans- 
missibility  of  sun  rays  continually  increases 
as  the  length  of  path  of  the  ray  in  air  in- 
creases.   Forbes  rightly  attributed  this  to 
the  non-homogeneity  of  the  solar  radiation, 
and  the  inequality  of  transmission  of  the 
different  component  parts  of  it.     Under 
such  circumstances  Bouguer's  fonnula  of 
course  can  not  apply.     Forbes  concluded 
that  equal  barometric  columns  of  air  gtve 
equal  transmission,  whether  taken  from  the 
high  or  low  station.    In  this  he  was  wrong. 
He  formed  an  empirical  curve  to  represent 
all  his  observations  at  both  stations,  em- 
ploying air  masses  as  abscissae  and  actinom- 
eter readings  as  ordinates.     Instead  of 
extrapolating  this  curve   directly   to  air 
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mass  zero  he  preferred  to  find  its  tangents 
and  thns  derive  the  subsidiary  curve  of 
tangents  from  which  he  derived  a  formula 
for  extrapolating  his  observations.  In  this 
way  he  obtained  results  corresponding  to 
the  value  2.85  calories  per  square  centi- 
meter per  minute  for  the  solar  constant. 
Thus  Forbes  cut  loose  entirely  from 
Bouguer's  exjwnential  formula  of  atmos- 
pheric transmission. 

Pouillet  observed  in  the  years  1837  and 
1838  at  Paris.  His  work  was  published  be- 
fore that  of  Forbes,  although  made  later. 
He  found  transmission  coefficients  by 
means  of  Bouguer's  formula.  He  appar- 
ently did  not  investigate  the  defects  of  this 
formula  as  thoroughly  as  Forbes  did.  His 
result  for  the  solar  constant  of  radiation  is 
1.7633  calories  per  square  centimeter  per 
minute.  This  value,  on  account  of  the  non- 
homogeneity  of  the  solar  rays,  is  necessarily 
too  low. 

Quetelet  observed  with  a  Robinson  actin- 
ometer  similar  in  form  to  Herschel's,  at 
Bruflsels   from   the   year    1843    to    1853. 
These    experiments  might   well   repay   a 
critical   examination  now,   not  for  their 
value  in  determining  the  absolute  measure 
of  the  solar  constant  of  radiation,  but  in 
connection  with  the  variation  of  the  aver- 
age intensity  of  the  solar  radiation  from 
year  to  year  as  influenced  by  volcanic  erup- 

tiona. 

Desains    employed    a    thermopile,    and 
compared  the  transmissibility  of  the  rays 
of  the  sun  through  a  water  cell  at  different 
stations.    He  found  the  transmissibility  of 
solar  rays  through  the  water  cell  always 
increased  by  a  long  preliminary  course 
throng^li  moist  air.    This  result  is  essentially 
tiie  same  as  that  of  Forbes,  although  ob- 
tained in  a  different  manner. 

Violle  observed  at  many  different  sta- 
tions, including  Mont  Blanc.  His  instru- 
ment  apparently  read  much  too  high,  as 


noticed  by  Langley  in  the  report  of  the 
Mount  Whitney  expedition.  He  used  a 
somewhat  complicated  empirical  formula  of 
extrapolation,  as  he  was  fully  cognizant  of 
the  defect  of  Bouguer's  formula,  as  indi- 
cated by  Forbes.  He  obtained  the  follow- 
ing values : 


Altitude 

BftroiD6t6r 

OalorieB 


Onttlda 
Atmos- 
phert 


0 
2.54 


Mt. 

BUno 


4.810 
4S0 
23V» 


Grand- 
Mulct 


3,050 
533 
2.26 


BOMOOB 


1,200 
661 
2.02 


Paris 


60 
768 
1.74 


These  values  should  be  reduced  about 
one  fourth  to  make  them  comparable  with 
observations  made  in  recent  years  at  high 
elevations  by  many  observers.  In  such  a 
case  the  value  outside  the  atmosphere  would 
become  about  1.9  calories  per  sq.  cm.  pet 
minute. 

Crova  made  many  observations  at  Mont- 
Pellier  with  his  alcohol  actinometer  stand- 
ardized against  the  Tyndall  pyrheliometer. 
He  made  some  attempts  to  extrapolate  his 
observations  to  the  limit  of  the  atmosphere, 
but  these,  like  other  solar  constant  values 
obtained  by  pyrheliometry  alone,  are  not 
definitive.  Great  value,  however,  attaches 
to  the  long  series  of  Mirect  observations  con- 
tinued from  the  year  1883  to  1900  at  Mont- 
Pellier.  These  show  plainly  the  influence 
of  the  volcano  Krakatau  and  others. 

o 

K.  Angstrom  observed  with  the  electrical 
compensation  pyrheliometer  at  several  sta- 
tions at  different  altitudes  on  the  island  of 
Teneriffe  in  the  years  1895  and  1896. 
Some  of  his  measurements  were  made  at 
the  altitude  of  3,700  meters,  and  give 
direct  readings  of  solar  radiation  as  high 
as  1.63  calories  per  square  centimeter  per 
minute.  Angstrom  declined  to  determine 
from  these  a  value  of  the  solar  constant  of 
radiation,  recognizing  that  this  demanded 
observations  of  the  solar  spectrum  as  well 
as  pyrheliometric  work.    In  later  years  he 
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prepared  spectro-bolometric  apparatus  for 
this  purpose,  and  made  many  solar  constant 
measurements  therewith  at  Upsala.  These 
measurements  are  still  being  eontinni&d 
there  by  his  successors.  It  is  hoped  that 
this  long  and  interesting  series  will  soon 
be  published. 

Passing  from  this  work  of  Angstrom, 
which  belongs  in  a  later  period,  and  omit- 
ting mention  of  valuable  pyrheliometric 
observations  by  numerous  observers  in 
Italy,  Switzerland  and  Russia,  which  I 
regret  that  space  forbids  me  here  to  dis- 
cuss, attention  must  now  be  directed  to  the 
work  of  Langley,  which  marked  an  epoch 
in  this  kind  of  investigation. 

LANGLEY 'S  OBSEBVATIONS 

Prior  to  Langley 's  observations  there 
had  been  numerous  attempts  to  determine 
the  solar  constant,  which  are  well  summed 
up  in  the  excellent  little  book  of  Badau, 
entitled  "Actinometrie."  It  is  shown  that 
nearly  all  observers  were  in  comparative 
agreement,  so  far  as  their  actual  observa^ 
tions  go,  and  if  the  transmission  of  radia- 
tion by  the  atmosphere  be  estimated  by  the 
simple  formula 

A  =  ^(^«/760  Bee  «, 

which  was  employed  by  Pouillet  and  many 
others,  the  value  of  the  solar  constant 
would  be  found  in  the  neighborhood  of 
1.75  calories. 

But  Forbes,  Desains,  VioUe,  Crova  and 
others  showed  convincingly  that  this  equa- 
tion does  not  accurately  express  the  dimi- 
nution of  radiation  attending  the  decline 
of  the  sun  from  zenith  to  horizon,  or  the 
descent  of  the  observer  from  a  high  alti- 
tude to  a  lower  one.  Accordingly  several 
empirical  formulae  of  more  complexity  were 
proposed,  which,  owing  to  their  more  nu- 
merous constants,  could  be  made  to  fit  the 
observed  variation  of  the  total  intensity  of 
radiation  under  different  conditions  more 


closely.  By  the  aid  of  such  empirical 
formate  higher  values  of  the  solar  constant 
have  been  obtained.  Some  of  these  in  onr 
own  time  have  gone  as  high  as  4  calories. 
Badau  however  says : 

It  18  dear  that  the  intengity  of  the  solar  radia- 
tion, ontaide  the  atmoepfaere  can  not  be  certainlj 
obtained  frpm  ezperimente  which  have  been  made 
[prior  to  1871],  for  the  result  depends  ^esentiallj 
on  the  manner  of  calculation. 

This  conclusion  is  still  applicable  to 
pyrheliometer  measurements  not  supported 
by  spectrum  observations. 

The  tendency  toward  high  values  of  the 
solar  constant  was  powerfully  stimulated 
by  the  publication  of  the  report  of  the 
Mount  Whitney  expedition  by  Langley  in 
1884.  As  Forbes  and  Badau  had  stated,  so 
Langley  emphasized  and  acted  upon  the 
f aqt  that  the  formula 


Aip^r 


'60Nec« 


applies  only  to  a  homogeneous  bundle  of 
rays  in  a  pure  atmosphere;  and  the  inten- 
sity of  solar  radiation  outside  the  atmos- 
phere can  only  be  exactly  determined  when 
the  atmospheric  transmission  coefficients  of 
the  rays  of  all  wave-lengths,  which  go  to 
make  up  the  complex  beam  of  the  sun,  are 
separately   determined   and   allowed   for. 
Langley  was  the  first  to  determine  and 
apply  atmospheric  transmission  coefficients 
for  numerous  rays  of  different  wave-lengths 
in  the  solar  spectrum.     For  this  purpose 
he  invented  the  bolometer,  a  delicate  elec- 
trical thermometer,  and  observed  with  it 
the  variation  of  the  intensity  of  each  ray 
of  the  spectrum  from  low  sun  to  high.    He 
found  it  impracticable  to  determine  the 
transmission  coefficients  in  the  water  vapor 
bands  of  the  infra-red,  but  assuming  that 
there  were  no  water  vapor  bands  in  the 
solar  spectrum  outside  our  atmosphere,  he 
avoided  this  difficulty  by  smoothing  the 
spectrum  energy  curve,  which  he  computed 
from  his  bolometric  observations  to  repre- 
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sent  the  distribution  of  solar  radiation  out- 
side the  atmosphere,  so  as  to  leave  no  water 
vapor  bands  in  it  at  all.     Had  Langley 
stopped  with  these  steps  accomplished,  he 
would  have  left  us^  as  the  result  of  the 
Momt  Whitney  expedition,  2.060  calories, 
the  mean  value  as  determined  by  high  and 
bw  sun   observations  at  Lone   Pine,   or 
2.220  calories,  the  mean  value  similarly 
determined  from  observat'OT-o  of  Mountain 
Camp.     But,  by  the  train  of  reasoning 
given  on  pages  142-144  of  his  report,  he 
convinced    himself   that   the    exx)onential 
formula   does   not  hold   for  the   earth's 
atmosphere,  even  for  a  strictly  homogene- 
ous ray.    He  therefore  altered  his  results 
by  two  different  procedures,  one  of  which 
he  states  was  of  a  kind  to  give  too  low  a 
value  of  the  solar  constant,  and  the  other 
too  high.    By  this  means  he  obtained  the 
values  2.630  and  3.505.    The  mean  of  these, 
3.068,  or  in  round  numbers  3.0  calories  per 
sq.  cm.  per  min.,  he  adopted  as  the  solar 
constant.     But  in  fact,  both  procedures 
were  calculated  to  give  too  high  results,  and 
the  most  probable  results  of  Langley 's  ob- 
servations lies  below  either  of  them,  and  is 
in  fact  2.22,  or  2.06  calories,  according  as 
the  work  at  Lone  Pine  or  Mountain  Camp 
is  regarded  as  the  better.     In  order  to 
recognize  this,  it  is  necessary  to  examine 
the  argument  which  led  him  to  doubt  the 
accuracy  of  the  exponential  formula,  as 
applied  to  the  transmission  of  homogene- 
ous rays  through  the  earth's  atmosphere, 
but  first  let  us  consider  the  basis  of  the 
foniTila. 

We  have  seen  that  Bouguer's  formula 
rests  on  the  fundamental  assumption  that 
the  liglit  is  not  changed  in  its  nature  in 
passing  from  one  layer  to  another,  so  that 
equal  layers  take  out  equal  fractions.  This 
is  not  the  case  except  for  homogeneous  rays. 
It  js  therefore  necessary  to  divide  the  beam 
up  into  parts,  each  containing  rays  of  ap- 


proximately homogeneous  transmissibility. 
For  this  purpose  it  is  necessary  to  observe 
the  spectrum  of  the  sunlight  by  the  aid  of 
the  bolometer  or  other  satisf  actoiy  delicate 
heat-measuring  instrument.  Even  so,  it  is 
not  possible  to  observe  the  transmission  of 
the  atmosphere  at  every  wave-length,  so  as 
to  determine  the  coefficients  of  transmis- 
sion in  the  fine  lines  of  absorption  by  water 
vaix)r  and  oxygen  which  are  introduced 
by  the  earth's  atmosphere.  These  lines  are 
mainly  grouped  in  the  great  bands  made 
up  of  these  fine  lines  which  occur  in  the 
red  and  infra-red  spectrum,  and  for  them 
a  special  procedure  must  be  adopted  as  was 
introduced  by  Langley.  In  general,  how- 
ever, the  bolometer  suffices  to  give  us  atmos- 
pheric transmission  coefficients  in  sufficient 
number  to  deal  with  the  gradually  chang- 
ing transparency  of  the  air  for  rays  of 
nearly  adjacent  wave-lengths.  The  proof 
of  the  formula  for  atmospheric  transmis- 
sion for  homogeneous  rays  follows :  It  will 
be  seen  that  the  formula  is  one  of  extra- 
polation solely,  and  is  not  applicable  to 
computations  of  the  transparency  at  differ- 
ent barometric  pressures,  unless  it  be  the 
fact  (which  is  not  usual)  that  the  quality 
of  the  air  from  the  different  stations  to  the 
limit  of  the  atmosphere  is  approximately 
identical.  This  indeed  may  be  the  case 
at  very  high  elevations  of  4,000  meters  and 
over,  but  is  not  the  case  for  ordinary  ob* 
serving  stations,  so  that  in  the  use  of  the 
formula  of  transmission  it  is  generally 
erroneous  to  introduce  the  barometric  pres- 
sure in  the  exponent  as  was  done  by 
Pouillet. 

FBOOr   or   FORMULA   FOR   TRANSMISSION 

Imagine  the  atmosphere  to  be  made  up  of  n 
concentric  lajerB  bo  chosen  in  thickness  as  to  pro- 
duce separetely  equal  barometric  pressures,  and 
let  the  number  n  be  so  great  that  the  transfparency 
of  any  single  layer  is  sensibly  uniform,  although 
the  layers  may  differ  from  each  other  in  trans- 
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parencj  bj  any  gradual  progression.  The  index 
of  refraction  of  air  is  so  near  unity  that  there  will 
be  no  sensible  regular  reflection  in  passing  from 
one  layer  to  the  next,  and  the  transmission  of  each 
layer  may  be  expressed  exponentially  by  Bougner  'a 
formula,  but  with  different  coefficients  of  traoa- 
mission  for  the  several  layers. 

Thus,  suppose  Eo  to  be  the  original  intensitf  of 
a  beam  of  light  incident  upon  the  outermost  layer 
at  the  angle  whose  secant  is  m. 

Then  after  passing  successive  layers  the  remain- 
ing intensities  become 

En  =  E^^iagi^t  .  .  .  o»"*i».     (1) 

The  value  of  the  secant  of  the  angle  of  incidence 
will  change  slightly  in  passing  from  layer  to 
layer  from  two  causes:  first,  the  curvature  of  the 
earth;  second,  the  refraction  of  the  beam  in  air. 
These  causes  produce  opposite  effects,  the  first 
tending  to  increase  the  angle  of  incidence,  the  sec- 
ond tending  to  diminish  it  as  the  beam  approaches 
the  earth's  surface^  Their  combined  effect  is  de- 
pendent on  the  height  to  which  the  t^nperature 
exercises  absorption  and  on  the  distribution  of 
density  with  the  height.  But  it  is  generally  sup- 
posed that  the  absorption  of  the  air  above  40 
miles  from  the  earth's  surface  is  negligible,  and, 
remembering  that  the  atmospheric  density  dimin- 
ishes with  the  height,  it  appears  that  for  zenitii 
distances  less  than  70  **  the  effect  of  change  of  the 
secant  of  the  angle  of  the  incident  beam  from  the 
outermost  to  the  innermost  layer  of  the  atmosphere 
will  not  introduce  error  greater  than  1  per  cent. 
Accordingly  for  zenith  distances  less  than  70®  we 
may  write  approximately 

En  =  E.{(ha^  .  .  .  «»)"•.  (2) 

The  symbols  o^,  Os  .  .  .  an  denoto  constants 
(providing  no  change  of  transparency  occurs  dur- 
ing the  interval  of  time  in  question),  and  their 
values  are  slightly  less  than  unity.  We  may  substi- 
tute for  their  product  a  single  constant,  a,  itself  a 
proper  fraction,  and  remembering  that  En  is  the 
intensity  at  the  earth's  surface,  above  denoted 
simply  by  E,  we  have 

E  =  EtA^,  (3) 

LIMITATIONS  OF  FOEICULA 

No  mention  is  made  in  this  expression  of  the 
barometric  pressure,  but  it  is  easy  to  see  that  an 
alteration  of  barometric  pressure  would  signify, 
under   the   conventions  adopted   in   deriving  the 


formula,  a  change  in  the  number  of  layers,  n. 
Thds  would  cause  an  alteration  of  the  quantity  a, 
which  is  the  continued  product  of  the  transmis- 
sion coefficients  of  the  layers,  by  introducing  addi- 
tional multipliers  on-i-i,  an-\-  ...  or  by  the 
withdrawal  of  some  on^l,  on— 1.  .  .  .  Since  we 
have  no  means  of  determining  the  value  of  the 
terms  so  introduced  or  tsJken  away,  there  is  no 
means  of  correcting  for  change  of  barometer  in 
the  use  of  the  expression  (3)  and  it  would,  for  in- 
stance, be  impossible  to  compute,  from  knowledge 
of  the  values  of  E,  E^  a  and  m  for  one  station, 
what  would  be  the  value  of  E  at  some  station  of 
different  barometric  pressure. 

From  this  we  see  that  the  unit  of  air 
mass  to  be  taken  for  each  station  is  the  air 
mass  traversed  by  beams  from  zenith  celes- 
tial objects  between  the  station  itself  and 
the  outer  limit  of  the  atmosphere,  and  that 
the  barometric  pressure  can  not  be  em- 
ployed in  the  computation  to  reduce  ob- 
servations at  different  stations  to  a  common 
unit  of  air  mass. 

The  determination  of  the  solar  constant 
of  radiation,  based  upon  the  demonstration 
which  has  just  been  given,  depends  upon 
the  following  assumptions: 

1.  In  a  homogeneous  medium,  a  homo- 
geneous ray  loses  a  fixed  proportion  of  its 
intensity  in  every  equal  length  of  its  path. 

2.  The  earth's  atmosphere  may  be  con- 
sidered as  made  up  of  a  great  number  of 
layers  concentric  with  the  earth,  each  ap- 
proximately homogeneous  in  itself  over  the 
area  swept  through  by  the  solar  beam  be- 
tween zenith  distances  of  70**  and  30** 
during  the  time  required  for  this  sweep 
of  the  beam. 

3.  Surface  reflection  of  the  outer  bound- 
ary of  the  atmosphere,  or  the  boundaries  of 
its  internal  layers,  is  negligible. 

4.  Except  in  the  known  red  and  infra- 
red atmospheric  bands,  the  transparency 
varies  gradually  from  wave-length  to  wave- 
length, or  if  atmospheric  absorption  lines 
exist,  the  energy  they  absorb  is  inconsider- 
able. 
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5.  AtmoBpheric  bands  do  not  exist  in  the 
solar  spectrum  outside  the  atmosphere. 

6.  The  quantity  of  solar  energy  beyond 
X=0.3fi  in  the  ultra-violet  and  beyond 
A=3.0fi  in  the  infra-red  is  inconsiderable. 

The  soundness  of  these  assumptions  is 
best  proved  by  the  results  of  a  great  num- 
ber of  observations  made  at  sea  level  and  at 
high  altitudes  during  the  last  ten  years  by 
different  observers,  but  mainly  by  the  staff 
ot  the  Astrophysical  Observatory  of  the 
Smithsonian  Institution. 

DISCUSSION   OP   LANGLEY'S  SOLAR   CONSTANT 

VALUE 

With  this  preliminary  we  may  perceive 
why  the  high  solar  constant  value  of  Lang- 
ley  ought  not  to  be  accepted.  For  this 
purpose  consider  lines  26  to  43  of  page  144 
of  the  Mount  Whitney  report,  which  detail 
the  precise  method  employed  in  obtaining 
what  Langley  regarded  as  a  minimum 
value,  namely  2.63  calories  per  square 
centimeter  per  minute. 

We  now  proceed  to  determine  from  our  bolom- 
eter obeervations  a  value  which  we  maj  believe 
from  considerations  analogous  to  those  just  pre- 
sented, to  be  a  minimum  of  the  solar  constant,  and 
one  within  the  probable  truth.     All  the  evidence 
we  possess  shows,  ■  as  we  have  already  stated,  that 
the  atmosphere  grows  more  transmissible  as  we 
ascend,  or  that  for  equal  weights  of  air  the  trans- 
missibility  increases  (and  probably  continuously), 
as  we  go  up  higher.    In  finding  our  minimum  value 
we  proceed    as  follows,   still   dealing  with   rays 
which  axe   as  approximately  homogeneous  as  we 
can  experimentally  obtain  them.    Let  us  take  one 
of  these  rays  as  an  example,  and  let  it  be  one 
whose   wave-length  is  0.6  ^  and   which  caused  a 
deflection  «t  Lone  Pine  of  201.     The  coefficient 
of  tranmnission  for   this   ray  as   determined  by 
hi^  and  low  sun  at  Lone  Pine  and  referred  to 
the   rertieal   air   mass   between    Lone   Pine   and 
IConntain  Gamp  is  0.976.    From  the  observations 
at  Lone  Pine  then,  the  heat  of  this  ray  upon  the 
mountain  should  have  been 

201  X  1,000  -f-  976  =r  206.0, 
but  the  heat  in  this  ray  actually  observed  on  the 


mountain  was  249.7,  therefore  multiplying  the 
valfue  for  the  energy  of  this  ray  outside  the  at- 
mo^here,  calculated  from  Mountain  Gamp  high 
and  low  sun  observations  (275)  by  the  ratio 
2497/2060  we  have  333.3,  where  333.3  represents 
the  energy  in  this  ray  outside  the  atmoq>here  as 
determined  by  this  second  process.  Li  like  man- 
ner we  proceed  to  deal  with  the  rays  already 
used,  thus  forming  column  8  ia  Table  120. 

It  is  evident  that  the  transmission  coeffi- 
cient determined  for  the  wave-length  0.6  fi 
by  the  aid  of  high  and  low  sun  observations 
at  Lone  Pine,  represented  the  mean  trans- 
mission of  a  ray  of  this  wave-length 
through  a  mass  of  air  containing  all  the 
kinds  of  strata  between  Lone  Pine  and  the 
limit  of  the  atmosphere.  Such  a  transmis- 
sion coefficient  would  certainly  be  greater 
than  that  which  would  have  been  found  if 
the  air  had  all  been  like  that  between  Lone 
Pine  and  Mountain  Camp,  because  the 
lower  layers  are  least  transparent,*  there- 
fore the  value  0.976  could  be  known, 
a  priori,  not  to  represent  the  transmission 
of  the  air  between  Lone  Pine  and  Mountain 
Camp,  but  to  be  certainly  greater  than  the 
true  tranismission  coefficient  for  the  air 
between  these  stations.  Accordingly  the 
discrepancy  between  the  computed  and  ob- 
served intensities  at  Mountain  Camp  is 
only  what  should  be  expected,  and  implies 
no  failure  of  the  formula  of  Bouguer  at 
all ;  for  that  formula  was  used  in  the  com- 
putation of  the  intensity  at  Mountain 
Camp  just  quoted  with  a  coefficient  p  which 
was  certainly  wrong.  The  argument  on 
which  Langley  acted  may  be  stated  in  a 
plausible  form  as  follows:  If  Bouguer 's 
exponential  formula  with  the  transmission 
coefficient  obtained  by  high  and  low  sun 
observations  at  Lone  Pine  gives  too  low  a 
value  of  the  intensity  of  homogeneous  solar 
radiation  for  a  station  within  the  atmos- 
phere like  Mountain  Camp,  as  was  shown 
by  actual  observation,  much  more  will  it 

s  See  Table  118  of  the  Mount  Whitney  Beport. 
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give  too  low  a  value  outside  the  atmosphere. 
An  equally  plausible,  and  equally  fallac- 
ious argument  is  the  following:  It  is  said 
that  the  density  of  water  decreases  with  in- 
creasing temperature  at  the  mean  rate  of 
about  .00041  per  degree  from  O""  to  100^ 
Hence  its  density  at  i"*  should  be  0.99836, 
but  observations  at  4"^  prove  that  water  is 
actually  denser  at  this  temperature  than 
at  O"*,  therefore  the  supposed  decreased 
densily  at  lOO"*  is  a  delusion. 

SOIiAB  CONSTANT  WORK  OF  THB  SMITHSONIAN 
ASTB0PHY8I0AL  OBSSSVATOBY 

The  earlier  years  of  the  work  of  the 
A^trophysical  Observatory  were  devoted  to 
the  improvement  of  the  bolometer  and  the 
use  of  it  for  the  determination  of  the  posi- 
tions of  lines  in  the  infra-red  solar  spec- 
tram.  About  1902  attrition  began  to  be 
devoted  to  measurements  of  the  solar  con- 
stant of  radiation.  We  approached  these 
measurements  with  a  very  much  better  in- 
strumental equipment  than  that  which  had 
been  Langley's  in  the  Mount  Whitney 
expedition  of  1881.  Soon  after  the  Astro- 
physical  Observatory  was  founded,  about 
the  year  1890,  Langley  introduced  the 
automatic  registration  of  the  galvanometer 
in  connection  with  the  spectro-bolometer, 
and  in  the  subsequent  years  the  difficulties 
connected  with  the  use  of  the  recording 
spectro-bolometer  were  so  far  overcome  that 
the  solar  spectrum  could  be  observed  from 
the  extreme  ultra-violet  end  of  the  spectrum 
at  about  0.3  ft  to  a  wave-length  of  about  3  /i 
in  the  infra-red  with  great  ease  and  accu- 
racy, in  an  interval  of  8  minutes  of  time. 
Drift  of  the  galvanometer,  which  in  Lang- 
ley's  expedition  to  Mount  Whitney  he  has 
told  me  often  amounted  to  a  meter  a 
minute  on  the  scale,  was  now  so  far  reduced 
that  a  centimeter  an  hour  would  be  unusual. 
In  fact  the  bolometer,  despite  its  great 
sensitiveness,  is  about  as  easy  to  use  for  this 


work  as  an  ordinary  thermometer  is  for 
measuring  the  temperature  of  the  air. 

Our   first  measurements   of   the  sun's 
radiation  as  a  whole  were  made  with  the 
Crova  alcohol  actinometer,  and  in  order  to 
standardize  this  instrument  we  constructed 
a  modified  Tyndall  pyrheliometer  consist- 
ing of  a  copper  box  filled  with  mercury  a&d 
having  a  cylindric  bulb  thermometer  in- 
serted radially  into  the  box.    Owing  to  tiiie 
difficulty  of  keeping  the  small  thread  of 
mercury  at  the  proper  point  for  reading 
purposes   in   the   Crova   actinometer,  we 
found  it  more   desirable  to  develop  the 
pyrheliometer  for  our  purpose.     Soon  a 
solid  disk  of  copper  with  a  radial  hole  large 
enough  to  enclose  the  thermometer  bulb 
was  substituted  for  the  box  filled  with  mer- 
cury, the  use  of  mercury  being  limited  to 
insuring  a  good  heat  connection  betweai 
the  bulb  of  the  thermometer  and  the  copper 
of  the  disk.     Some  of  these  copper  didc 
pyrheliometers  are  still  in  use  on  Mount 
Wilson.    About  1909,  however,  the  further 
improvement  was  introduced  of  using  silver 
in  place  of  copper  for  the  disk.    A  thin 
steel  lining  is  provided  for  the  hole  where 
the  thermometer  is  inserted,  so  as  to  pre- 
vent the  mercury  from  alloying  with  the 
silver.    In  these  silver  disk  instruments  the 
thermometer   stem,    which   is   introduced 
radially  in  the  disk,  is  bent  outside  the 
chamber  at  right  angles  so  as  to   pmnt 
towards  the  sun.    The  whole  instrument  is 
mounted  equatorially  with   a  device   for 
moving  it  by  hand  to  follow  the  sun  from 
moment  to  moment.    These  disk  pyrheliom- 
eters, either  of  copper  or  silver,  have  now 
been  in  use  since  the  year  1906  with  great 
satisfaction.     Their  constancy   over   long 
periods  of  time  leaves  nothing  to  be  desired, 
and  the  accuracy  of  observation  reaches  a 
small  fraction  of  1  per  cent. 

As  the  disk  pyrheliometer  is  a  secondaiy 
instrument,  it  was  necessary  to  develop  a 
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standard  primary  instrument  to  compare  it 
witlt    As  early  as  the  year  1904  experi- 
menls  were  begun  to  produce  a  pyrheUom- 
eter   based    upon    the    hollow    chamber 
''Uack  body"  lype,  with  a  flowing  liquid 
to  carry  off  the  heat  produced  by  the  ab- 
sorption of  the  solar  rays  within  such  a 
chamber.   After  numerous  experiments  and 
long  trial  the  waterflow  standard  pyrhe- 
liometer  was  fully  developed  in  the  year 
1910.    Later  still,  another  hollow  chamber 
instrument  in  which  the  chamber  is  bathed 
with  stirred  water  was  employed  to  check 
the  results  of  the  standard  water-flow  in- 
stnunents.    In  each  of  these  types  of  stand- 
ard instruments  it  is  possible  to  introduce 
electrically  known  quantities  of  heat  for 
testing  purposes,  and  in  many  experiments 
it  has  been  proved  that  the  test  quantities 
of  heat  thus  introduced  may  be  recovered 
to  within  1  per  cent.    Accordingly  it  is  be- 
lieved that  the  standard  scale  of  radiation 
has  been  thoroughly  established.    The  silver 
disk  instruments  are  standardized  by  com- 
paring them  with  such  standard  instru- 
ments, and  the  standard  scale  of  radiation 
so  produced,  which  is  believed  to  be  accu- 
rate to  at  least  %  of  1  per  cent,  has  been 
diffused  generally  over  the  world  by  the 
Smithsonian  Institution.    About  25  copies 
of  the  silver-disk  pyrheliometer  have  been 
standardized  and  sent  out  to  Europe,  North 
America  and  South  America  for  this  pur- 
pose.    The  Smithsonian  instruments  read 
about  3.5  per  cent,  above  those  of  Angstrom. 
Measurements  of  the  solar  constant  of 
radiation  were  begun  in  Washington  in 
the  year  1902  and  have  been  continued  at 
Washington  and  elsewhere  in  every  suc- 
ceeding year  until  the  present  time.     In 
1903  it  was  noticed  that  the  values  of  the 
solar  radiation  outside  the  atmosphere  ob- 
tained in  Washington  were  distinctly  vari- 
able within  the  limits  of  about  10  per  cent., 
and   as  some  of  the  changes  appeared  to 


occur  between  days  which  were  of  the  high- 
est order  of  excellence,  it  was  thought  pos- 
sible that  these  changes  might  occur  in  the 
sun,  and  not  be  caused  by  alterations  of  the 
transparency  of  the  earth's  atmosphere. 
To  test  this  possibility,  a  station  was  estab- 
lished on  Mount  Wilson,  California,  in 
the  year  1905  by  invitation  of  Director 
Hale  of  the  Mount  Wilson  Solar  Observa- 
tory. The  station  proved  to  be  very  favor- 
able for  the  work,  and  in  1908  a  perma- 
nent structure  of  cement  was  built  there 
for  the  use  of  the  Smithsonian  Astrophys- 
ical  Observatory.  In  the  years  1909  and 
1910  spectro-bolometric  observations  for 
the  determination  of  the  solar  constant  of 
radiation  were  also  made  on  the  extreme 
summit  of  Mount  Whitney  in  California  at 
an  altitude  of  4,420  meters.  At  the  same 
time  observations  were  being  made  at  Mount 
Wilson  at  an  altitude  of  1,730  meters.  The 
results  from  these  two  stations  reduced  to 
outside  the  atmosphere  at  mean  solar  dis- 
tance, like  those  which  had  formerly  been 
obtained  simultaneously  at  Washington 
and  Mount  Wilson,  were  identical  within 
the  limit  of  the  accuracy  of  the  determina- 
tions. The  accuracy  of  the  work  at  Mount 
Wilson  and  Mount  Whitney  was  so  great 
that  the  average  divergence  between  the 
observations  of  the  same  days  was  only  1 
per  cent  At  Washington  the  sky  condi- 
tions being  less  perfect,  the  average  diver- 
gence from  simultaneous  solar-constant 
results  of  Mount  Wilson  was  about  3  per 
cent. 

EVmENOES  OF  SOLAB  VABIABUilTY  OF  SHORT 

IBREGUIiAB  FBRIODS 

Numerous  observations  of  several  years 
at  Mount  Wilson  indicated  a  fluctuation  in 
the  solar  constant  values  having  a  range 
of  about  10  per  cent#  The  fluctuations 
seemed  to  occur  irregularly,  sometimes 
running  their  course  of  10  per  cent,  or  leas 
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within  the  period  of  a  week  or  ten  days, 
and  at  other  times  keeping  nearly  constant. 
It  had  been  shown  by  the  observations 
made  simultaneously  at  Mount  Wilson  and 
at  Mount  Whitney  that  the  results  as  re- 
duced outside  the  atmosphere  appear  to  be 
independent  of  the  altitude  of  the  observ- 
ing station  on  days  when  the  sky  condi- 
tions appeared  to  the  eye  to  be  excellent 
The  march  of  the  apparent  fluctuation  of 
the  solar  constant  values  at  Mount  Wilson 
has  not  been  of  a  hap-hazard  character.  I 
mean  by  this  that  the  values  would  pro- 
gress in  a  definite  direction,  as  for  instance 
from  a  low  value  to  a  high  value  by  steps 
through  several  successive  days,  and  then 
as  definitely  progress  in  the  opposite  direc- 
tion through  other  successive  days,  and  do 
not  fluctuate  widely  from  high  values  to 
low  as  would  be  the  case  if  the  irreg- 
ularities were  due  merely  to  instrumental 
error.  Since,  then,  it  appeared  that  the 
fluctuations  were  neither  of  an  accidental 
instrumental  character  nor  of  a  character 
associated  with  the  altitude  of  the  observ- 
ing station,  it  appeared  most  reasonable  to 
conclude  that  these  fluctuations  were  due 
to  changes  in  the  sun's  emission. 

To  test  this  important  conclusion  it  ap- 
X>eared  necessary  to  establish  a  second  sta- 
tion, equally  favorably  situated  with  re- 
gard to  sky  conditions  as  Mount  Wilson, 
but  so  far  remote  from  Mount  Wilson  that 
local  influences  could  not  be  expected  to 
alter  the  results  at  both  stations  in  the 
same  direction  on  the  same  day.  Such  a 
station  was  established  at  Bassour,  Algeria, 
in  the  years  1911  and  1912.  Seventy-five 
days  of  simultaneous  measurement  at  Mount 
Wilson  and  at  Bassour  were  obtained,  and 
of  these  days  about  50  were  so  far  free 
from  the  occurrence  of  clouds  or  other  dis- 
turbing influences  at  hoih  stations  as  to  be 
retained  for  purposes  of  comparison.  The 
result  of  the  comparison  shows  that  when 


high  values  are  obtained  at  Bassour,  high 
values  are  obtained  also  at  Moimt  Wilson 
and  vice  versa.  Thus  the  fluctuations 
which  have  been  found  appear  to  be  truly 
existing  in  the  solar  radiation  outside  the 
earth's  atmosphere,  for  the  solar  constant 
values  obtained  at  two  stations  separated 
by  about  one  third  the  circumference  of 
the  earth  unite  in  showing  them. 

VALX7E    OF    THE    SOLAB    CONSTANT 

During  the  whole  solar  constant  cam- 
paign from  1902  to  1913,  about  700  meas- 
urements of  the  solar  constant  of  radiation 
have  been  obtained,  all  but  three  of  the 
values  ranging  between  1.80  calories  and 
2.10  calories.    The  range  of  these  numbers 
is  mainly  attributable  to  the  actual  fluctua- 
tion of  the  sun  itself,  though  part,  espe- 
ciaUy  in  Washington  work,  is  due  to  acci- 
dental errors  of  measurement.    The  mean 
value  from  690  measurements  is  1.933  cal- 
ories per  square  centimeter  per  minute.   It 
is  believed  that  this  number  represents  the 
average  value  of  the  solar  constant  of 
radiation    for   the    epoch    1902    to    1913 
within  1  per  cent.    There  is  still  the  pos- 
sibility,   however,    that    an    appreciable 
quantity   of  solar   radiation   beyond  the 
wave-length  of  0.3  ft  in  the  ultra-violet  has 
been   absorbed   by   ozone   in   the   higher 
atmosphere  of  the  earth,  and  has  been  im- 
possible of  determination  at  the  stations 
employed.     However,  from  the  considerar 
tion  of  the  form  of  energy  curve  of  the 
sun's  spectrum  it  is  improbable  that  this 
lost  ultra-violet  radiation  can  exceed  1  or 
2  per  cent 

SOLAB  VABIABIUTY  ASSOCIATED  WITH 

SUN-SPOTS 

Besides  the  short  irregular  fluctuation 
of  solar  radiation  above  mentioned  as  hav- 
ing been  shown  by  the  simultaneous  meas- 
urements at  Mount  Wilson  and  Bassour, 
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Algeria,  it  appears  that  a  long  period  fluc- 
tuation is  associated  with  the  snn-spot 
numbers.  This  connection  is  brought  out 
by  taking  the  mean  monthly  values  of  the 
solar  constant  measurements  at  Mount 
Wilson  from  the  year  1906  on,  and  com- 
paring them  with  the  mean  monthly  sun- 
spot  numbers  of  Wolf er  for  the  same  period. 
From  such  a  comparison  it  appears  that 
the  greater  number  of  sun-spots  the  higher 
will  be  the  solar  constant  of  radiation,  and 
that  an  increase  of  a  hundred  sun-spot 
numbers  corresponds  to  an  increase  of 
about  0.07  calories  per  square  centimeter  per 
minute  in  the  solar  radiation  outside  the 
earth's  atmosphere.  This  is  a  very  curious 
circumstance,  when  it  is  recalled  that  the 
temperature  of  the  earth  is  generaUy  lower 
at  sun-sx>ot  maximum  than  at  sun-spot 
minimum,  notwithstanding  that,  if  the 
above  result  be  true,  the  solar  radiation  is 
more  intense*  at  sun-spot  maximum  than 
at  sun-spot  minimum.  On  the  other  hand, 
the  result  is  in  line  with  the  irreg^ular 
variftbilily  of  the  Myra  type  of  variable 
stars. 

ATMOSPHERIC  TRANSMISSION 

In  connection  with  the  measurements 
which  have  been  made  of  the  solar  constant 
of  radiation,  there  have  been  some  inter- 
esting by-products.  Among  these  we  may 
mention  first  the  determination  of  the 
transmission  coefficients  of  the  earth's 
atmosphere  for  light  of  all  wave-lengths, 
including  the  ultra-violet  and  the  infra-red 
spectrtun,  and  ranging  from  wave-length 
0.3  ft  in  the  ultra-violet  to  wave-length  2.5  fi 
in  the  infra-red.  These  transmission 
coefficients  have  been  obtained  by  the 
Smithsonian  observers  at  Washington, 
Mount  Wilson,  Mount  Whitney  and  Bas- 
sonr.  It  is  very  interesting  to  compare 
them  w'ith  the  transmission  of  the  atmos- 
phere as  computed  according  to  the  theo- 
retical   consideration  of  Bayleigh  on  the 


cause  of  the  light  of  the  sky.  It  is  fotind 
that  by  means  of  these  observed  transmis- 
sion coefficients  the  value  of  the  number 
of  molecules  in  the  atmosphere  may  be  ob- 
tained almost  as  accurately  as  by  the  use 
of  the  more  common  laboratory  methods 
for  determining  the  number  of  molecules 
per  cubic  centimeter  of  a  gas  of  known 
density.  It  is  found  that  the  theory  of 
Bayleigh  connecting  the  change  of  trans- 
mission with  the  wave-length  is  closely  con- 
firmed by  the  observations  at  Bassour, 
Mount  Wilson  and  Mount  Whitney.  Simi- 
lar measurements  of  atmospheric  trans- 
mission for  more  limited  regions  of  the 
spectrum  have  been  made  by  other  ob- 
servers at  high  altitudes,  and  these  also 
are  found  to  agree  closely  with  the  theory 
of  Bayleigh,  and  with  our  own  observations. 
Not  less  interesting  is  the  determination 
of  the  distribution  of  energy  in  the  sun's 
spectrum,  and  thereby  of  the  probable  tem- 
perature existing  in  the  sun.  The  solar 
temperatures  may  be  inferred  also  from  the 
value  of  the  solar  constant  of  radiation 
itself,  and  the  two  methods  agree  substan- 
tially in  giving  the  probable  solar  tempera- 
tures as  between  6,000  and  7,000  degrees 
absolute  centigrade. 

RECENT  BALLOON  EXPERIMENTS 

Notwithstanding  the  satisfactory  state 
of  the  theory  of  solar  constant  measure- 
ments by  the  method  of  Langley,  depend- 
ing upon  spectro-bolometric  observations 
at  high  and  low  sun  combined  with  meas- 
urements by  the  pyrheliometer,  and  not- 
withstanding the  close  agreement  between 
results  obtained  by  this  method  for  many 
years  at  stations  of  differing  altitude  from 
sea-level  to  4,420  meters  elevation,  there 
still  exists  the  possibility  that  if  we  could, 
indeed,  go  outside  the  atmosphere  alto- 
gether we  should  obtain  values  differing 
materially  from  those   above  given.     So 
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long  as  we  obBerve  at  the  earth's  surface, 
no  matter  how  high  the  mountain  top  on 
which  we  stand,  the  atmosphere  remains 
above  us,  and  some  estimate  must  be  made 
of  its  transmission  before  the  solar  con- 
stant can  be  determined.  Different  per- 
sons will  differ  in  the  degree  of  confidence 
which  they  will  ascribe  to  measurements 
of  the  atmospheric  transmission,  such  as 
have  been  considered,  and  there  are  still 
some  who  totally  disbelieve  in  the  accu- 
racy of  the  results  thus  far  obtained,  even 
though  they  be  confirmed  by  observations 
at  such  differing  altitudes.  Accordingly 
it  has  seemed  highly  desirable  to  check  the 
results  by  a  method  of  direct  observation 
by  the  pyrheliometer,  attaching  the  instru- 
ment for  this  purpose  to  a  balloon  and 
sending  it  to  the  very  highest  possible  alti- 
tudes. By  a  coox>eration  between  the 
Smithsonian  Institution  and  the  United 
States  Weather  Bureau,  experiments  for 
this  purpose  were  made  in  July  and  Au- 
gust of  the  year  1913. 

The  instruments  employed  were  modified 
in  form  from  the  silver-disk  pyrheliometer, 
which  has  been  described  above.  As  the 
apparatus  could  not  be  pointed  at  the  sun 
the  disk  was  placed  horizontally,  and  the 
thermometer  was  contrived  to  record  its 
temperature  by  photography  upon  a  mov- 
ing drum.  The  receiving  disk  was  alter- 
nately exposed  to  the  sun  and  shaded  by 
the  intervention  of  a  shutter,  operated  in- 
termittently by  the  clock  work  which 
rotated  the  drum  under  the  stem  of  the 
thermometer.  Five  instruments  of  this 
kind  were  sent  up  on  successive  days. 
While  it  was  well  known  that  the  tem- 
perature of  the  higher  air  would  go  as  low 
as  — 55°  C,  it  was  believed  that  a  black- 
ened disk  exposed  half  the  time  to  the 
direct  sun  rays,  would  certainly  remain 
above  the  temperature  of  — 40**,  which  is 
the  freezing  point  of  mercury.    This  expec- 


tation was  disappointed.  Accordingly, 
owing  to  the  freezing  of  the  mercury  in 
the  thermometer,  the  highest  solar  radia- 
tion records  obtained  during  the  expedition 
were  at  the  altitude  of  13,000  meters,  al- 
though the  balloons  in  some  iostanecB 
reached  the  altitude  of  33,000  meters. 

The  results  obtained,  while  they  have 
not  the  same  degree  of  accuracy  as  those 
obtained  by  direct  reading  of  the  silver 
disk  pyrheliometer,  are  yet  of  considerable 
weight.     All  the  measurements  unite  in 
indicating  values  of  the  solar  radiation  at 
altitudes   of    10,000   meters    and   higher, 
which  fall  below  the  value  of  the  solar  con- 
stant of  radiation  as  obtained  by  other 
methods,  and  above  the  value  of  the  radia- 
tion at  the  sununit  of  Mount  Whitney  as 
obtained  by  different  observers  with  pyr- 
heliometers.    It  is  expected  in  the  coining 
year  to  repeat  the  observations  with  bal- 
loons under  much  improved  Circumstances. 
By  aid  of  electrical  heating  apparatus  it  is 
expected  to  keep  the  surroundings  of  the 
disks  at  approximately  the  freezing  tem- 
perature, even  though  exposed  to  the  air  at 
temperatures  as  low  as  — 55°  C.    In  this 
way  it  is  hoped  to  obtain  good  pyrheliom- 
eter measurements  as  high  as  it  is  possible 
for  sounding  balloons  to  go,  and  possibly 
to  an  altitude  of  40,000  meters.     As  the 
atmospheric  pressure  at  such  altitudes  is 
less  than  1  per  cent,  of  that  prevailing  at 
sea  level,  the  experiments,  if  successful, 
may   be   expected   to    remove    reasonable 
doubt  of  the  value  of  the  solar  constant  of 
radiation. 

C.  Q.  Abbot 


8BTH  CARLO  CHANDLBB 

Dr.  Seth  Carlo  Chandler,  eminent  astron- 
omer, died  on  December  31,  1913,  in  his  sixty- 
seventh  year  after  a  short  attack  of  pnea- 
monia. 

Bom  at  Boston,  Mass.,  September  17,  1846, 
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the  son  of  Seth  Carlo  and  Mary  (Cheever) 
Cbandler,  be  spent  his  early  ehildliood  in  and 
aronnd  Boston.  He  attended  the  English 
hgh  school  at  Boston,  graduating  in  1861,  but 
did  not  pursue  a  collegiate  course  as  he  had 
already  become  interested  in  mathematical 
computations  while  still  at  the  high  school, 
being  employed  upon  the  computations  of  Pro- 
fessor Benjamin  Peirce.  After  graduation  he 
joined  Dr.  B.  A.  Gould  as  private  assistant 
and  thus  obtained  his  first  taste  for  astronom- 
ical subjects.  Dr.  Gould  was  at  that  time 
busily  engaged  in  developing  the  longitude- 
determinations  of  the  Coast  Survey,  and 
through  him  Dr.  Chandler  joined  the  U.  S. 
Coast  Survey  as  aid  in  1864.  Later  when  Dr. 
Gould  made  his  historic  expeditionary  trip  to 
the  Argentine  Eepublic,  which  eventually  re- 
sulted in  the  establishment  of  a  national  ob- 
servatory by  the  Argentine  govemmeit.  Dr. 
Chandler  refused  an  offer  to  accompany  the 
expedition  in  favor  of  a  position  as  actuary 
with  the  Continental  Life  Lisurance  Co.  of 
New  York,  removing  to  New  York  City.  It 
was  shortly  after  this  that  he  married  Miss 
Caroline  M.  Herman,  of  Boston,  on  October 
20,  1870. 

Seven  years  later  he  returned  to  Boston  to 
accept  a  position  as  consulting  actuary  for  the 
Union  Mutual  Life  Lisurance  Co.  of  Boston. 

But  though  his  life  had  been  thrown  into 
other  channels.  Dr.  Chandler  still  felt  an  in- 
terest in  astronomical  subjects,  so  it  was  not 
surprising  that  with  Harvard  College^  Observ- 
atory so  near  at  hand,  he  should  have  joined 
the  work  of  the  observatory.  Astronomers  had 
long  felt  the  need  of  some  system  of  com- 
municating such  discoveries  as  comets  in 
order  that  such  objects  might  not  be  lost 
through  the  inability  to  observe  them  at  any 
one  station.  Realizing  this  need.  Dr.  Chand- 
ler and  Mr.  John  Kitchie  formidated  a  code 
for  the  speedy  transmission  of  discoveries  by 
telegraph  to  observatories  all  over  the  United 
States.  Though  the  system  has  been  revised, 
it  is  still  being  operated  by  the  Harvard  Col- 
lege Observatory. 

It  "was  during  his  connection  with  Harvard 


College  Observatory  that  Dr.  Chandler  in- 
vented and  constructed  the  almucanter,  an  in- 
strument for  measuring  stellar  positions. 

After  the  year  1886  he  became  a  private  in^ 
vestigator.  There  are  many  instances  of  men 
who,  while  deriving  their  source  of  income 
f roni  other  professions,  have  become  interested 
in  astronomy,  and  who  have  ■  accomplished  re- 
markable results;  but  among  these  there  is 
hone  to  compare  with  Dr.  Chandler,  whose 
whole  soul  seemed  wrapped  up  in  his  astro- 
nomical investigations. 

When  one  considers  that  he  was  the  author 
of  over  two  hundred  articles,  it  can  readily 
be  imagined  what  a  serious  interest  he  took 
in  his  chosen  field,  and  what  a  hard  worker  he 
was.  It  has  been  remarked  of  many  authors 
that  they  have  only  written  when  the  spark 
of  genius  inspired  them.  So  it  was  with  Dr. 
Chandler,  who  at  times  would  take  an  almost 
complete  rest  from  his  astronomical  labors, 
only  to  enter  one  orgie  after  another  of  con- 
centrated effort.  While  under  the  spell  of  one 
of  these  sieges,  nothing  could  divert  him,  but 
once  over  it  he  was  ready  for  any  form  of  di- 
version or  entertainment,  taking  a  great  in- 
terest in  many  outside  affairs. 

As  an  astronomer  Dr.  Chandler  will  i>06sibly 
be  chiefly  remembered  for  his  work  upon 
variable  stars,  and  for  his  historic  discovery 
of  the  variation  of  latitude.  As  a  result  of  his 
discovery  of  the  variation  of  latitude,  interna- 
tional latitude  stations  have  been  established 
at  different  points  of  the  earth  in  order  to 
study  the  periodic  shifting  of  the  earth's  pole. 
Dr.  Chandler  treated  a  great  variety  of  other 
subjects  with  thoroughness. 

For  his  brilliant  work  he  received  the  Wat- 
son medal  of  the  National  Academy  of  Sci- 
ences in  1895,  and  in  1896  he  received  the 
gold  medal  of  the  Eoyal  Astronomical  Society. 
De  Pauw  granted  him  the  degree  of  LL.D.  in 
1891. 

Upon  the  death  of  Dr.  Gould,  founder  and 
first  editor  of  the  Astronomical  Journal,  Dr. 
Chandler  assumed  the  editorship,  which  he 
held  during  the  period  1896-1909,  resigning 
at  the  latter  date  because  ill  health  prevented 
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Jbim  from  performing  his  editorial  duties. 
Until  his  health  broke  down  he  had  devoted 
not  only  much  time  to  the  Astronomical  Jour- 
nal, but  considerable  aid  from  his  priyate 
purse,  a  truly  conclusive  proof  of  his  great 
interest  in  the  Journal. 

Personally  Dr.  Chandler  was  a  man  of  large 
interests  and  a  ready  sympathy.  Those  who 
knew  him  will  remember  with  pleasure  his  en- 
tertaining and  brilliant  conversation  and 
correspondence.  He  was  possessed  of  a  broad 
sense  of  humor  and  a  keen  wit,  at  once  a 
source  of  delight  to  his  friends  and  a  weapon 
to  be  shunned  by  his  enemies. 

Benjamin  Boss 
Dudley  Obsebvatobt 


TME  AMEBIC  AN  ASSOCIATION  FOB  THE 
ADVANCEMENT  OF  SCIENCE^ 

BEPOBT  OF  THE  ASSOCIATE  SECBBTABT 

FOB  THE  SOUTH 

The  associate  secretary  entered  uiK)n  hia 
liuties  October  1,  1913.  The  first  woi^  was 
to  prepare  a  circular  letter  which  was  for- 
warded to  each  of  the  588  members  of  the 
association  then  residing  in  the  territory  of 
the  thirteen  southern  states  assigned  by  the 
permanent  secretaiy.  The  text  of  this  letter 
follows : 

Dear  Sir:  The  next  annual  meeting  of  the 
American  Association  is  to  be  held  at  Atlanta, 
Ga.,  from  December  29,  1913,  to  January  3,  1914. 

To  insure  its  success  every  member  must  co- 
operate. 

We  desire  a  large  attendance  and  full  programs. 
This  is  your  opportunity  to  show  your  loyalty  to 
the  Association  and  your  interest  in  its  aims. 
Make  it  a  point  to  be  present  and  to  participate 
in  the  discussions. 

The  Association  has  not  the  membership  in  our 
section  which  it  should  have.  There  has  never 
been  a  time  when  the  active  cooperation  of  sci- 
entists was  of  such  importance  as  it  is  to-day. 
The  need  of  such  cooperation  is  especially  marked 
in  the  South.  We  need  to  get  together,  to  ex* 
change  views  and  to  stimulate  scientific  work. 
We  need  to  exert  our  collective  influence  to  se- 
cure better  support  for  scientific  activities,  and 

1  Presented  to  the  Council  at  the  Atlanta  meet- 
ing. 


greater  discrimination  in  the  filling  of  seientiile 
posts. 

The  Atlanta  meeting  of  the  American  Assoeia- 
tion  offers  an  opportunity  for  southern  men  of 
science  to  show  the  country  at  large  that  a  pro- 
gressive spirit  animates  our  section  and  that  the 
cause  of  higher  education  and  scientific  research  is 
being  fostered  among  us. 

Will  you  not  constitute  yourself  a  eonunittee  of 
one  to  secure  new  members  and  promote  the  Ab- 
sociation's  interests  this  yeart 

Enclosed  are  several  membership  application 
cards.  Others  will  be  supplied  on  request.  Please 
make  an  effort  to  secure  new  members  from 
among  your  colleagues,  and  urge  their  attendance 
at  the  meeting. 

A  stamped  envelope  is  enclosed  for  your  reply. 
I  shall  be  glad  to  address  personal  letters  to  any 
individual  whom  you  may  suggest  as  eligible  to 
membership.  Please  also  make  suggestions  as  to 
methods  of  procedure  in  advancing  the  work  of 
the  Association  in  your  section. 

Let  each  one  do  his  part  and  the  advaneemeat 
of  science  in  the  South  will  be  materially 
furthered  by  the  Atlanta  meeting. 

Cordially  yours, 

Associate  Secretary 

With  this  letter  there  were  endoaed  two 
membership  application  cards  and  a  stamped 
return  envelope. 

In  addition  a  list  of  37  members  was  selected 
from  the  representative  colleges  and  univer- 
sities of  the  southern  states.  To  each  of  these 
a  special  letter  was  sent,  the  text  of  which 
follows : 

Dear  Professor:  I  am  endeavoring  to  aasist  Dr. 
Howard  in  connection  with  the  Atlanta  meeting 
of  the  American  Association,  and  I  wish  to  re- 
quest your  personal  cooperation. 

It  is  unnecessary  to  urge  upon  you  the  impor- 
tance of  the  American  Association  for  men  of 
science,  and  the  obligation  which  rests  upon  us  in 
the  South  to  make  the  coming  meeting  a  sueeesa. 
But  if  we  would  demonstrate  to  the  other  sec- 
tions of  the  country  that  the  South  takes  an  ae- 
tive  interest  in  the  advancement  of  sdenee,  we 
must  energetically  encourage  our  coUeaguea  to 
attend  the  Atlanta  meeting. 

I  am  addressing  a  circular  letter  to  each  south- 
ern member  of  the  Association,  a  copy  of  which  I 
enclose.  But  I  wish  to  ask  of  you  special  assist- 
ance in  your  own  institution. 
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I  ibid   that  the  followiiLg   members   of  jour 

luahj  are  enrolled  in  the  Association:  . 

Will  jon  not  mention  to  each  of  these  the  im- 
portance of  the  Atlanta  meeting  and  urge  his  at- 
tendance and  participation! 

There  are  doubtless  manj  others  in  jour  com- 
munity who  are  eligible  to  membership.  We 
ahonld  like  to  receive  all  whom  jou  can  recom- 
mend,  and  to  welcome  them  at  Atlanta.  I  enclose 
Mveral  membership  application  cards  and  will 
Bend  others  on  reqnest. 

If  you  will  snggest  their  names,  I  shall  be 
glad  to  write  them  indiyidually,  or,  if  yon  think 
it  advisable,  I  can  visit  your  institution  at  some 
time  in  the  fall  which  we  can  agree  upon,  for  the 
purpose  of  interviewing  these  men  personally,  and 
possibly  to  speak  before  the  men  of  science  in 
joar  community. 

Will  yoa  not  write  to  me  in  regard  to  the  mat- 
ter, and  let  me  know  just  what  you  think  may  be 
the  best  method  for  interesting  the  present  mem- 
bers, and  increasing  the  roll  from  your  institu- 
tionf 

Very  cordially  yours. 

Associate  Secretary 

From  these  588  communications  120  rei>lie8 
were  received.  Of  the  special  letters  24  were 
acknowledged.  Of  the  total  number  of  replies 
44  recommended  persons  for  membership. 

The  following  table  indicates  the  distribu- 
tion of  members  and  the  acknowledgments 
received. 


Stat* 


Alabama... 
Arkanaae.. 
Florida.... 
Georgia..., 
Kentucky. 
Loniaiana. 


Totia 
Nam- 


North  (AToiina 

Booth  Carolina 

Tennessee 

Texas 

Virginia 

West  Virginia 

Bcmovedirom  territory 


31 
11 
27 
59 
29 
47 
18 
38 
27 
51 
83 
86 
28 
3 


Total 
Aeknowl- 
edgmcnU 


9 

8 

2 

15 

8 

7 

9 

12 

8 

19 

14 

10 

6 

3 


Numbw 

Sabmitting 

Namei  for 

Mombenhlp 


5 
2 
0 
7 
1 
3 
4 
3 
3 
6 
3 
5 
2 
0 


538  120 


44 


Letters  of  invitation  were  sent  to  each  per- 
son thus  suggested  for  membership   in  the 


6 
0 
2 

J^ .    v^.    ..... 

s.  c 

Tenn, 

4 

7 

14 

4 
1 

Texas 

Va. 

8 

5 

5 
0 

W.  Va 

Total  

3 

69 

association.  This  number  was  greatly  aug- 
mented by  the  names  of  eligible  persons  other- 
wise secured.  The  total  number  of  such  invi- 
tation letters  was  255.  A  membership  appli- 
cation card  and  return  envelope  were  enclosed 
with  each  letter,  also  one  of  the  association 
leaflets  of  information. 

Acc^tances  were  received  from  37  to  whom 
these  invitations  were  extended.  In  addition, 
22,  who  may  or  may  not  have  been  influenced 
hy  these  communications  to  members,  applied 
directly  to  the  permanent  secretary.  The 
total  enlistment  for  the  territory  waa  there- 
fore 69. 

These  were  distributed  by  states  as  follows: 

Ala. 

Ark 

Fla. 

Ga 

Ky. 

La. 

Miss 

The  associate  secretary  made  two  trips  in 
the  interests  of  the  association.  On  October 
31  the  meeting  of  the  Southern  Educational 
Association  at  Nashville  was  attended.  On 
invitation  of  the  president,  Hon.  M.  L. 
Brittain,  the  secretary  addressed  a  general 
meeting  of  the  association,  urging  the  coopera- 
tion of  southern  educators  in  the  work  of  the 
American  Association  for  the  Advancement 
of  Science,  and  extending  a  cordial  invitation 
to  be  present  and  participate  in  the  Atlanta 
meeting. 

In  response  to  the  requests  received  from 
institutions,  a  ten-day  trip  was  undertaken, 
commencing  November  30,  during  which  the 
following  colleges  and  universities  were 
visited: 

University  of  Mississippi, 
Miss.  A.  and  M.  College, 
Ala.  Polytechnic  Institute, 
Georgia  School  of  Technology, 
University  of  Georgia, 
Davidson  College,  N.  C, 
Clemson  College,  S.  G. 

At  all  these,  excepting  Davidson  College,  an 
address  was  made  before  the  faculties  of  the 
institutions.  The  topic  chosen  for  discussion 
was   that   of    cooperation    among    scientists. 
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The  remarks  were  informal,  dealing  with  yari- 
oTia  agpectg  of  scholarly  work,  and  the  great 
need  of  a  more  active  interest  in  the  advance- 
ment  of  science  in  southern  institutiobs. 
These  gatherings  were  all  well  attended  and 
the  discussion  led  in  several  places  to  an  active 
participation  on  the  part  of  various  memhers 
of  the  faculties  concerned- 

In  view  of  the  efforts  made  by  the  associa- 
tion to  stimulate  a  greater  interest  in  scien- 
tific advancement  in  the  south,  the  results  of 
this  campaign  have  not  been  as  encouraging 
as  they  should  be.  In  the  opinion  of  your 
secretary  there  are  various  reasons  for  this 
condition  of  affairs,  but  too  much  space  would 
be  required  to  consider  ihem  here  at  any 
length.  A  few  iK>int8  may,  however,  be  men- 
tioned to  indicate  the  general  status  of  science 
in  southern  colleges  and  universities: 

1.  Outside  the  agricultural  experiment  sta- 
tions, scientific  research  is  not  usually  encour- 
aged. There  is  a  widespread  notion  that  re- 
search and  teaching  are  inimical.  Since  few 
southern  institutions  can  afford  the  luxury  of 
men  engaged  primarily  for  research,  it  is 
commonly  agreed  to  dispense  with  this  feature 
of  higher  education  and  concentrate  upon  the 
employment  of  ^'good  teachers." 

2.  The  teaching  hours  of  the  faculties  are 
often  considerable.  Almost  never  are  they 
short  of  15  periods  per  week,  and  sometimes 
they  run  as  high  as  40.  The  large  number  of 
different  courses  which  one  man  is  thus  re- 
quired to  tmdertake,  to  say  nothing  of  his 
participation  in  committee  work  of  various 
sorts,  leaves  him  with  neither  energy  nor  time 
for  research. 

3.  The  salaries  paid  to  professors  are  usu- 
ally inadequate.  The  men  are  thus  unable  to 
get  away  to  graduate  institutions  on  sabbatical 
leave  or  during  the  summer  for  special  work 
in  their  respective  fields. 

4.  There  is  little  active  competition  in  the 
filling  of  vacancies,  since  the  openings  are  in- 
frequently made  public  before  the  positions 
are  filled.  Furthermore,  the  compensation  of 
full  professors  is  commonly  uniform,  hence 
there  is  no  stimulus  within  the  institution  for 


advancement  of  salary  in  recognition  of  activ- 
ity along  research  lines. 

5.  The  instructors  and  younger  men  of  the 
faculties  are  often  recruited  from  recent 
graduates  who  have  had  little  experienoe  in 
advanced  work  and  often  have  not  definitely 
determined  upon  a  university  career.  They 
therefore  lack  the  stimulus  of  advancement  in 
their  profession  through  original  work,  and 
fail  to  appreciate  the  value  of  national  gather 
ings  of  scientific  men,  as  providing  inspira- 
tion, and  affording  an  opportunil^  for  per 
sonal  contact  with  men  in  their  own  lines  of 
endeavor. 

Respectfully  submitted, 

R.  M.  Ogden 

December  30,  1913 

MINUTES  OF   TEE  SECOND  MEETING  OF 
THE  PACIFIC  COAST  COMMITTEE 

Thb  conmiittee  met  on  February  7,  1914,  in 
Parlor  B  of  the  Palace  Hotel,  San  Francisco. 

Present:  Chairman  Campbell,  Prosident 
Branner,  Mrs.  Moody,  Dr.  MacDougal,  Pro- 
fessors Haskell,  Jenkins,  Kellogg,  Kofoid, 
Kroeber,  Lawson^  Leuschner,  E.  P.  Lewis, 
Martin,  Merriana,  Sanford^  Setchell,  Stall- 
man;  Professor  Louderback  representing  the 
Pacific  Association  of  Scientific  Societies,  and 
Commissioner  Barr  representing  the  Panama- 
Pacific  Exposition. 

It  was  voted  that  ten  should  constitute  a 
quorum. 

The  minutes  of  the  last  meeting,  as  printed 
in  SoiENOE,  were  approved. 

It  was  voted  to  strike  out  the  word  "  Coast " 
in  the  designation  "Pacific  Division." 

The  report  of  the  executive  committee,  pre- 
senting resolutions  of  policy,  was  discussed, 
and  with  some  amendments,  finally  adopted 
as  follows: 

1.  It  shall  be  the  purpose  of  the  Pacific  DivisioA 
of  the  American  Association  for  the  Advancement 
of  Science  to  promote  the  interests  of  sdenee 
through  formal  and  definite  cooperation  with  aU 
Pacific  Coast  scientific  societies  of  good  standards 
already  in  existence,  and  to  organise  sections  in 
necessary  lines  of  work  for  which  no  other  pro- 
vision has  been  made,  such  sections  to  be  main- 
tained only  until  the  subjects  shall  be  otherwise 
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provided  for  bj  the  organization  of  affiliated  so- 

2.  The  times  and  places  of  meeting  of  the  di- 
vision shall  be  decided  hj  a  committee  consisting 
of  a  representative  of  the  division  and  one  repre- 
sentative of  each  of  the  affiliated  societies. 

3.  The  division  shall  organize  or  maintain  no 
sections  for  the  presentation  of  technical  pro- 
grams in  the  lines  represented  bj  affiliated  so- 
deties.  The  technical  programs  shall  be  organized 
bj  the  separate  societies,  with  one  member  of  the 
division  council  as  a  member  of  the  program  com- 
mittee of  each  society. 

4.  Individual  members  of  societies  need  not  be- 
come division  members,  and  division  members  need 
not  join  societies,  but  the  privileges  of  those  mem- 
bers belonging  only  to  the  division  to  present 
worthy  papers  in  the  proper  programs  and  to  take 
part  in  the  discussions  should  be  recognized. 

5.  All  general  sessions,  public  lectures,  ap- 
pointments of  committees  for  general  scientific 
purposes,  etc.,  shall  be  controlled  by  officers  of  the 
Pacific  division. 

6.  The  constituents  of  the  Pacific  division  shall 
be  the  individual  members  of  the  American  As- 
sociation for  the  Advancement  of  Science  living 
in  the  territory  defined  by  the  original  resolution 
establishing  the  Pacific  division,  and  such  con- 
stitneat  societies  existing  within  this  territory  as 
aie  ap  to  standard  and  which  shall  apply  for  mem- 
berahip  and  be  accepted  by  the  division,  all  so- 
deties  at  present  constituents  of  the  Pacific  As- 
soeiation  of  Scientific  Societies  to  have  the  priv- 
ilege of  affiliation  until  July  1,  1916. 

The  appointment  of  a  subcommittee  to 
draft  a  constitution  for  the  Pacific  Diviflion 
was  referred  to  the  executive  committee  with 
power  to  act. 

A  special  committee  consisting  of  Director 
Campbell,  Dr.  MacDougal  and  Professor  Mer- 
riazn  ^wbb  appointed  to  select  the  associate 
secretary  with  power  to  act.  (This  committee 
met  later  in  the  day  and  appointed  Albert  L. 
Barrows  to  this  position.) 

Professor  Lawson  presented  the  report  of 
the  cozmnittee  on  the  time  and  place  of  meet- 
ing. The  report  of  the  committee  was  finally 
adopted  ^th  some  amendments  as  follows: 

1.  The  American  Association  for  the  Advance- 
m^it  of  Seiesee  should  maintain  a  central  office 
in  San  Francisco  during  the  time  of  meeting. 


2.  The  generial  sessions  of  the  meeting  should 
be  held  in  San  Franeisco. 

3.  The  evening  lectures  should  be  given  in  San 
Francisco. 

4.  The  sectional  meetings  should  be  held 
chiefly  in  Berkeley. 

5.  There  should  be  one  day's  session  for  sec- 
tional meetings  at  Stanford  University. 

6.  The  time  of  meeting  should  be  the  first  week 
in  August,  1915. 

The  chairman  stated  that  Director  Hale  had 
declined  the  chairmanship  of  the  committee 
on  scientific  program  on  account  of  his  health, 
and  that  a  new  appointment  would  be  an- 
nounced later.  (President  J.  0.  Branner  has 
since  consented  to  become  chairman  of  this 
committee.) 

Adjourned  to  meet  at  the  call  of  the  chair. 

£.  P.  Lbwib, 
Secretary. 


SCIENTIFIC  N0TB8  AND  NEWS 

Professor  J.  H.  Comstook,  of  Cornell  Uni- 
versity, has  receiyed  one  of  the  twelve  honor- 
ary memberships  qf  the  Societe  Entomologique 
of  Belgium. 

The  Franklin  Institute  of  the  State  of 
Pennsylvania  has  awarded  its  Elliott  Cresson 
gold  medal  to  Professor  Wolfgang  Gaede  for 
his  molecular  air  pump,  in  consideration  of 
the  very  great  value  of  this  invention  for  the 
quick  production  of  vacua  beyond  those 
hitherto  obtainable. 

The  Cameron  prize  of  the  University  of 
Edinburgh  has  been  awarded  to  Professor 
Paul  Ehrlich  in  recognition  of  his  discovery 
of  salvarsan  and  other  contributions  to  medi- 
cal science. 

Professor  Ernst  Neumann,  the  pathologist 
of  Konigsberg,  has  been  given  an  honorary 
doctorate  of  medicine  at  the  University  of 
Geneva  on  the  occasion  of  his  eightieth  birth- 
day. 

M.  Henri  Bergson,  professor  of  philosophy 
at  the  College  de  France,  has  been  elected  to 
membership  in  the  French  Academy. 

Professor  J.  G.  Frazer  has  been  elected  a 
member  of  the  Athenseum  Club  for  "distin- 
guished eminence." 
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Arranqemexts  are  being  made  for  a  recep- 
tion and  dinner  in  honor  of  Professor  Ira  O. 
Baker,  '74,  of  the  University  of  Illinois,  at  the 
Hotel  LaSalle  in  Chicago,  on  March  17. 
About  four  hundred  are  expected  to  be  present 
and  the  list  of  speakers  will  include  some  of 
the  most  prominent  engineers  of  the  west. 
Professor  Baker  completes  in  June,  1914,  forty 
years  of  active,  continuous  service  as  a  mem- 
ber of  the  faculty  of  the  college  of  engineering 
of  the  University  of  lUinois. 

Dr.  Wolfganq  Ostwald,  professor  of  chem- 
istry in  the  University  of  Leipzig,  Oermany, 
was  given  a  banquet  on  February  11,  by  the 
Cincinnati  Chemical  Society  and  the  Cincin- 
nati Society  for  Medical  Research. 

Professor  J.  Paul  Goode,  of  the  University 
of  Chicago,  has  completed  the  second  pair  of 
wall  maps  in  the  series  upon  which  he  has 
been  engaged  for  some  years.  This  pair  con- 
sists of  the  physical  and  political  North 
America.  The  first  pair  on  the  physical  and 
political  Europe  were  issued  some  months  ago. 
There  are  to  be  eighteen  maps  in  the  series, 
all  of  which  are  nearing  completion. 

Lewis  £.  Moore,  associate  professor  of 
structural  engineering  at  the  Massachusetts 
Institute  of  Technology,  has  resigned  to  be- 
come bridge  engineer  for  the  Massachusetts 
Public  Service  Commission. 

Professor  Hergesell,  head  of  the  Meteoro- 
logical Institute  of  Strassburg,  has  been  ap- 
pointed director  of  the  Aeronautical  Labora- 
tory at  Lindenberg,  in  succession  to  Professor 
Assmann. 

Professor  A.  A.  Iwanow  has  been  appointed 
director  of  the  University  Observatory  at  St. 
Petersburg. 

Dr.  Martin  Strell  has  been  appointed 
assistant  in  the  Biological  Experiment  Sta- 
tion for  Fisheries  at  Munich. 

Professor  E.  C.  Bryant,  of  Middlebury 
College,  Professor  L.  L.  Campbell,  of  Sim- 
mons College,  and  Professor  W.  E.  McElf resh, 
of  Williams  College,  are  spending  their  sab- 
batical year  at  the  Cavendish  Laboratory  of 
Cambridge  University,  and  are  carrying  on 
researches  under  Sir  J.  J.  Thomson. 


Professor  Henry  Tschetsghott,  of  the  St. 
Petersburg  Mining  Institute,  has  registered 
at  the  Massachusetts  Institute  of  Technology 
for  special  work.  His  coming  to  the  institute 
is  part  of  a  general  plan  of  the  government  to 
educate  Russians  abroad  for  positions  afl 
teachers  in  the  home  schools.  Already  there 
are  at  Technology  two  other  Russiaus, 
Messrs.  Penn  and  Ortin,  who  have  likewise 
been  sent  by  the  government. 

Dean  Charles  R.  Bardeen,  of  the  school  of 
medicine  of  the  University  of  Wisconsin,  de- 
livered the  annual  address  of  the  University 
of  Iowa  chapter  of  Sigma  Xi,  February  18,  on 
'^  The  Effect  of  Physical  and  Chemical  Agents 
on  Development." 

Under  the  auspices  of  the  Rush  Societyi 
the  College  of  Physicians  of  Philadelphia,  the 
University  of  Pennsylvania,  the  Philadelphia 
Pathological  Society,  and  the  Miitter  Museum, 
the  Weir  Mitchell  lecture  for  1914  was  given 
on  February  26,  by  Dr.  Harvey  Cushing,  pro- 
fessor of  surgery  at  the  Harvard  Medical 
School,  on  "  Clinical  types  of  dyspituitarism." 

The  Harvey  Society  lecture  on  Febmaiy 
28,  at  the  New  York  Academy  of  Medicine, 
was  given  by  Professor  Richard  P.  Strong,  of 
Harvard  University,  on  the  etiology  of  oroya 
fever  and  verruga  peruviana. 

''The  Nebular  BCypothesis"  was  the  sub- 
ject of  an  illustrated  lecture  given  on  March  8 
by  Professor  Forest  Ray  Moulton,  of  the  de- 
partment of  astronomy  and  astrophysics  in 
the  University  of  Chicago,  at  the  Berwyn 
center  of  the  University  Lecture  Associationt 
Chicago.  On  March  16  Professor  Moulton 
speaks  at  the  same  place  on  the  subject  of 
"  The  Sidereal  Universe." 

Dr.  Wolfgang  Ostwald  delivered  his  aeries 
of  five  lectures  on  colloids  at  the  Ohio  State 
University  during  the  week  ending  February 
21.  A  more  popular  lecture  designed  to  inter- 
est beginners  in  chemistry  was  delivered  for 
the  benefit  of  the  freshmen  class. 

The  foreign  mathematicians  who  attended 
the  Fifth  International  Congress  of  Mathe- 
maticians held  at  Cambridge  in  1912  sub- 
scribed a  sum  to  be  deveted  to  a  permanent 
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memorial  to  the  late  Sadlerian  Professor,  Dr. 
Cayley.  We  learn  from  the  London  Times 
that,  having  in  mind  that  the  presidency  of 
this  congress  was  the  last  public  appearance 
of  Sir  George  Darwin,  his  colleagues  in  the 
administration  of  the  congress  have  desired  to 
provide  a  memorial  of  his  work  in  the  same 
connection.  Accordingly  a  brass  plate  with 
armorial  decorations  has  been  prepared,  and  is 
now  offered  by  Sir  Joseph  Larmor  on  behalf 
of  his  colleagues  to  the  university.  It  is  pro- 
posed to  fix  this  brass  in  the  chief  mathe- 
matical lecture-room  in  the  new  lecture-rooms 
building. 

Mb.  H.  B.  Woodward,  F.R.S.,  formerly 
assistant-director  of  the  British  Geological 
Survey,  died  on  February  6,  aged  sixty-five 
years. 

Major  G.  E.  H.  Barrett-Hamilton  died  on 
January  17  in  South  G^rgia,  where  he  was 
conducting  an  investigation  into  the  whaling 
industry  on  behalf  of  the  Colonial  Office  and 
the  British  Natural  EListory  Museum. 

Dr.  Karl  Bolceers,  professor  of  ophthal- 
mology at  Kiel,  has  died  at  the  age  of  seventy- 
eight  years. 

We  regret  also  to  record  the  death  of  M. 
Alphonse  Bertillon,  the  distinguished  French 
anthropometrist. 

The  Russian  minister  of  public  instruction 
has  made  a  grant  of  $50,000  to  the  St.  Peters- 
burg Academy  of  Sciences  to  assist  a  search 
for  radio-active  minerals  throughout  the  Bus- 
sian  Empire. 

Canada  has  established  a  forest  products 
laboratory  in  connection  with  McGill  Uni- 
versity at  Montreal,  on  the  lines  of  the  United 
States  institution  of  the  same  sort  at  the 
University  of  Wisconsin. 

Pbovisiok  is  to  be  made  in  connection  with 
the  French  department  of  war  for  continuing 
the  serological  work  carried  on  by  the  late  M. 
Jj&on  Teisserenc  de  Bort,  at  his  observatory  at 
Trappes. 

The  amiual  general  meeting  of  the  Ameri- 
can Philosophical  Society  will  be  held  on 
April  23,  24  and  25,  1914,  beginning  at  2  P.  m. 
on  Wednesday,  April  23.  Members  are  re- 
quested to  send  to  the  secretaries,  at  as  early 


a  date  as  practicable  and  before  March  5, 1914, 
the  titles  of  papers  which  they  intend  to  pre- 
sent so  that  they  may  be  announced  on  the 
prelimdnary  program  which  will  be  issued 
immediately  after  that  date  and  which  will 
give  in  detail  the  arrangements  for  the  meet- 
ing. Papers  in  any  department  of  science 
come  within  the  scope  of  the  society  which,  as 
its  name  indicates,  embraces  the  whole  field 
of  useful  knowledge.  The  publication  com- 
mittee, under  the  rules  of  the  society,  will 
arrange  for  the  immediate  publication  of  the 
papers  presented  in  either  the  Proceedings  or 
the  Transactions,  as  may  be  designated. 

The  fifth  International  Congress  of  Philos- 
ophy will  be  held  in  London  beginning  on 
August  31,  1915,  under  the  presidency  of  Dr. 
Bernard  Bosanquet.  The  sections  proposed 
.are:  (1)  General  Philosophy  and  Metaphysics. 
(2)  Logic  and  Theory  of  Knowledge.  (3) 
History  of  Philosophy.  (4)  Psychology.  (5) 
Esthetics.  (6)  Moral  Philosophy.  (7)  Social 
Philosophy  and  Philosophy  of  Law.  (8)  Phi- 
losophy of  Eeligion.  All  communications 
should  be  directed  to  the  honorary  secretary  of 
the  congress.  Dr.  H.  Wildon  Carr,  More's 
Garden,  Chelsea,  London,   S.W. 

The  territory  within  a  mile  or  two  of  each 
of  the  mouths  of  the  Mississippi  is  character- 
ized by  large  swellings  or  upheavals  of  tough 
bluish-gray  clay,  to  which  has  been  applied 
the  name  '^  mud  lumps.''  Many  of  these  mud 
lumps  rise  just  offshore  and  form  islands  hav- 
ing a  surface  extent  of  an  acre  or  more  and  a 
height  of  5  or  10  feet,  but  some  do  not  reach 
the  water  surface.  These  mud  lumps,  in  addi- 
tion to  being  of  importance  because  of  their 
effects  on  the  channels  of  the  Mississippi 
Biver,  'are  also  of  considerable  scientific  inter- 
est, for  their  development  is  not  included  in 
the  usual  conception  of  delta  growth,  and 
although  several  theories  have  been  advanced, 
their  cause  must  still  be  regarded  as  uncertain. 
To  an  observer  at  the  mouth  of  the  river  the 
idea  that  the  region  is  a  great  dumping 
ground  for  a  large  part  of  the  United  States 
is  most  impressive.  The  land  is  being  built 
out  into  the  sea  at  an  estimated  average  rate 
of  about  300  feet  a  year;  in  some  places  the 
rate  is  much  more  rapid  than  in  others.    In 
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one  place  in  Garden  Island  Bay  the  land  ap- 
pears to  hsje  advanced  2,000  feet  in  ihe 
spring  of  1912.  The  mud  lumps  are  commonly 
20  to  80  rods  hroad  and  stand  20  or  80  feet 
above  the  adjacent  bottom.  Their  growth 
occupies  from  a  few  hours  to  several  years 
and  is  usually  irregular.  G^erally  a  mud 
lump  rises  in  a  few  weeks  or  months  to  a 
height  of  4  or  5  feet  above  the  surface  of  the 
water.  Then  it  remains  quiet  and  is  beaten 
down  by  the  waves  in  the  course  of  a  few 
years.  Many  of  them  subside,  however,  and 
some  disappear  over  night.  Those  that  rise 
slowly  are  considerably  worn  before  they  stop 
growing,  while  those  that  rise  more  rapidly 
and  in  protected  places  are  capped  by  lami* 
nated  silt  having  a  mazimiim  thickness  of 
10  feet.  Among  the  most  conspicuous  and 
impressive  features  of  the  mud  lumps  are  the. 
mud  springs  that  are  active  on  many  if  not  all 
of  them.  The  discharge  from  these  springs 
ccmsists  of  salt,  watery  mud  and  gas — in  fact, 
gas  escapes  at  many  places  on  the  surface  of 
the  Delta  of  the  Mississippi,  the  vents  appear- 
ing to  be  most  numerous  and  largest  on  and 
near  the  mud  lumps,  though  the  rate  of  flow 
rarely,  if  ever,  exceeds  a  few  cubic  feet  an 
hour.  Oas  rises  in  bubbles  in  all  the  mud 
springs,  though  its  rate  of  issue  varies.  The 
United  States  Geological  Survey  has  issued  a 
report  entitled  '^The  Mud  Lumps  at  the 
Mouths  of  the  Mississippi,"  by  Eugene  Wesley 
Shaw — a  copy  of  which  may  be  obtained  free 
on  application  to  the  director  of  the  survey, 
Washington,  D.  0. 


UNIVEB8ITT    AND    EDUCATIONAL    NEWS 

The  observance  of  Washington's  birthday 
at  Lehigh  University  was  marked  by  the  dedi- 
cation of  Coppee  Hall,  the  new  hopae  of  the 
arts  and  science  department.  The  building  is 
named  after  Dr.  Henry  Coppee,  who  was  the 
first  president  of  Lehigh  University. 

Teachers  College,  Columbia  University, 
celebrated  its  twenty-fifth  anniversary  on 
Pebruary  20  and  21,  with  an  educational  con- 
ference which  brought  together  nearly  one 
thousand  alumni  and  former  students  of  the 
institution.  During  Friday  and  Saturday  a 
series  of  educational  conferences  was  held  at 


the  college  devoted  to  different  divisions  of 
the  educational  fields  as  follows:  Administra- 
tion and  College  Teachers  of  Education,  Sec- 
ondary Education,  English,  History,  Geog- 
raphy, German,  Mathematics,  Science,  Ele- 
mentary Education,  Kindergarten  Education, 
Fine  and  Industrial  Arts,  Household  Arts, 
Nursing  and  Health,  Household  Administra- 
tion. The  speakers  included  superintendents 
of  schopls,  deans  of  university  schools  of  edu- 
cation, directors  of  normal  schools  and  spe 
cialists  from  various  educational  fields,  col- 
lege, secondary  and  elementary.  Saturday 
night  nearly  800  alumni  gathered  for  a  dinner 
at  the  Aldine  Club.  The  program  of  the 
science  round  table  was  as  follows : 

"Use  of  Literature  in  Seience  Teaching,''  bj 
Clarke  E.  Davis. 

"Tread  of  the  Times,"  by  J.  Newton  Gray.  . 

"A  Method  for  Teaching  Natrition  in  the  High 
School." 

"Chemistry  for  Second-year  High  School  Girb,'' 
by  Henry  T.  Weed. 

"General  Science— -A  Method  and  Its  Difienl- 
ties,"  by  Boland  Hugh  WiUiams. 

"An  Experiment  in  Teaching  Heat,"  by  Oul 
J.  Hnnkins. 

Professor  A.  L.  Dsan,  of  the  Sheffield  Sci- 
entific School,  Yale,  has  accepted  the  call  to 
the  presidency  of  the  college  of  Hawaii,  at 
Honolulu,  and  will  take  up  his  duties  there 
next  autumn. 

At  the  Massachusetts  Institute  of  Technol- 
ogy Mr.  J.  M.  Barker  has  been  ^[»pointed 
instructor  in  civil  engineering  and  Miaa  Edi^ 
A.  Beckler,  lecturer  on  public  health  labora- 
tory methods. 

Dr  H.  F.  Baker,  F.RS.,  fellow  of  St 
John's  College  and  Cayley  lecturer  in  matiie- 
matics,  has  been  elected  Lowndean  professor 
of  astronomy  and  geometry  in  the  University 
of  Cambridge  in  succession  to  the  late  Sir 
Robert  Ball. 

The  Manchester  University  Council  has 
appointed  Dr.  Charles  Alfred  Edwards  to  the 
chair  of  metallurgy  and  metall(^aphy. 

Dr.  E.  E.  Fourkier  d'Albe,  assistant  lec- 
turer in  physics  in  the  University  of  Sinning* 
ham,  has  been  appointed  special  lecturer  in 
physics  in  the  University  of  Punjab,  Xjahoie. 
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Br.  Ludwig  Diels,  of  Marbiirg,  has  been 
appointed  associate  professor  of  botany  in  the 
University  of  Berlin,  and  assistant  director 
of  the  Botanical  Garden  and  Museum. 


DISCUSSION  AND  CORBSSFONDBNCE 

FOSSIL  PLANTS  IN  THE  PANAMA  OANAL  ZONE 

Except  fojr  the  incidental  mention  by 
Pilsbry  and  Brown  of  lignified  nnts  in  their 
paper  on  the  Molluscs  I  know  of  no  record  of 
any  remains  of  fossil  plants  having  been 
foand  in  the  Canal  Zone,  notwithstanding  the 
fact  that  the  numerous  Tertiary  tuffs  would 
seem  to  furnish  an  admirable  matrix  for  the 
preservation  of  leaf  impressions. 

During  1912  Dr.  M.  I.  Goldman,  of  the 
•Johns  Hopkins  University,  visited  the  Isthmus 
and  in  connection  with  his  work  on  rock 
weathering  devoted  considerable  time  to  a 
search  for  fossil  plants  along  the  Canal  with 
the  results  indicated  by  the  following  note. 

Since  fossil  plants  of  Tertiary  age  from  the 
tropics  have  not  been  collected  or  studied  to 
any  large  extent  and  since  the  Tertiary  floras 
of  Central  America  have  a  most  important 
bearing  on  both  the  phytologic  and  geologic 
histoiy  of  southeastern  North  America  during 
the  Tertiary,  a  preliminary  announcement 
seems  justifiable. 

Fossil  plants  seem  to  be  somewhat  sparsely 
but  widely  distributed  along  the  canal  and 
identifiable  forms  were  collected  from  the  fol- 
lowing localitites: 

1.  East  wall  of  the  Culebra  Cut  just  north 
of  station  1760  and  opposite  Culebra. 

2.  "West  wall  of  cut  below  Mirafiores  locks, 
where  the  plant-bearing  tuff  outcrops  for  about 
one  fourth  of  a  mile. 

3.  Culebra  Cut  under  the  steep  hill  just 
north,  of  Paraiso,  associated  with  specimens  of 
the  peleoypodian  genus  Phacoides. 

4.  Oaton  Dam  borrow  pits. 

The  best  material  comes  from  the  first  of 
these  localities  and  the  least  satisfactory  from 
the  last.  The  collections  have  not  been  criti- 
cally studied,  since  it  is  hoped  that  more  ex- 
tensive collections  will  be  sent  in  by  the  resi- 
dent geologist  of  the  Canal  Commission. 

The  following  forms  have  been  recognized 


in  a  preliminary  study  of  the  collection:  A 
fine  large  species  of  €hiatteria  which  is  present 
at  several  localities;  a  well-marked  species  of 
MyrtaoesB,  probably  representing  the  genus 
OalyptrarUhea;  a  species  of  Neeiandra;  a 
species  of  BhamnacecBj  a  characteristic  small- 
leaved  species  of  Ficua;  another  of  Oeotea;  a 
species  of  Riibiaeecs  and  one  of  MelastomaceiB. 
Petrified  wood  was  also  collected  and  although 
but  three  slides  have  been  cut  these  show  ap- 
parent identity  with  a  species  described  from 
the  Oligocene  of  the  Island  of  Antigua. 

None  of  the  material  lends  any  support  to 
the  view,  at  one  time  prevalent,  that  some  of 
the  Isthmian  beds  represent  deposits  of  Eocene 
age,  and  while  the  various  plant-bearing  beds 
are  probably  not  exactly  synchronous,  their 
floras  in  so  far  as  they  are  known  from  the 
present  small  collection  all  appear  to  be  refer- 
able to  the  Oligocene. 

Edwabd  W.  Bebbt 

Johns  Hopkins  Univxbsity, 
Baltimobx,  Md. 

what  obades  represent 

The  following  considerations  have  been  of 
service  to  the  writer  in  the  diagnosis  of  the 
difficulties  encountered  by  students  in  meeting 
the  scholastic  requirements  represented  by 
grades,  and  the  identifying  of  the  obstacles 
has  often  assisted  in  their  removal. 

It  is  not  necessary  in  this  discussion  to 
assume  any  more  definite  or  uniform  system 
of  grading  than  that  100  per  cent,  represents  a 
perfect  grade  and  that  there  is  a  minimum 
grade  required  to  entitle  the  student  to  credit 
for  the  course.  Half  way  between  these  is 
what  may  be  called  an  average  grade.  This 
does  not  mean  the  grade  that  a  class  would 
average  under  the  usual  conditions,  but  what 
a  class  might  be  expected  to  average  if  all 
members  gave  all  the  officially  allotted  time 
(or  a  reasonable  time)  and  their  best  effort  to 
the  subject — quite  a  different  matter!  The 
instructor  should  make  his  demands  such  that 
the  student  of  average  qualifications  using  his 
best  effort  all  the  allotted  time  would  receive 
the  average  grade — ^half  way  between  the  pass- 
ing grade  and  100  per  cent. 
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The  main  factors  represented  by  grades 
mtelligently  given  may  be  described  by  the  six 
terms:  time,  effort,  mental  ability,  memory, 
language  sense  and  preparation.  The  relative 
importance  of  these  factors  varies  widely  with 
the  nature  of  the  subject,  but  all  are  involved 
in  every  intellectual  pursuit.  The  order  chosen 
is  that  of  directness  of  control  by  the  student 

Time. — ^This  includes  both  that  in  attend- 
ance on  classes  and  that  given  to  the  subject 
outside  of  class  hours.  Irregularity  of  attend- 
ance on  classes  and  deficiency  of  outside  prep- 
aration would  have  their  obvious  results  in 
this  factor,  irrespective  of  the  reasons  for  such 
irregularity  or  deficiency. 

Effort. — ^This  factor  includes  the  practise  of 
concentration  in  and  out  of  class,  largely  a 
result  of  past  habits ;  thoroughness  of  thought, 
which  passes  nothing  until  really  grasped ;  and 
system,  which  insures  sustained  and  continu- 
ous work  as  opposed  to  cramming  at  intervals. 

Menial  Ability, — This  is  evidenced  by  the 
ease  and  accuracy  with  which  new  ideas  are 
grasped.  It  is  of  course  largely  a  natural  en- 
dowment, developed,  however,  or  allowed  to 
deteriorate,  slowly  by  its  exercise  or  its  disuse. 
This  factor  is  most  important  in  subjects  of 
a  strongly  reasoning  character. 

Memory. — ^By  this  term  is  meant  the  retain- 
ing of  ideas  rather  than  the  memorizing  of 
words  or  symbols;  it  is  mainly  a  natural  en- 
dowment but  somewhat  subject  to  cultivation 
by  mental  activity. 

Language  Sense. — ^By  this  is  meant  the 
ability  to  understand  and  to  use  language 
with  precision.  It  is  probably  to  some  degree 
a  natural  gift,  but  is  also  largely  a  result  of 
early  training  and  associations  and  an  appre- 
ciation of  its  importance.  The  student  who 
can  not  express  his  own  ideas  clearly  usually 
receives  only  vague  impressions  from  his  oral 
or  printed  instruction.  The  language  sense 
can  be  cultivated  by  sustained  effort  directed 
to  that  end. 

Preparation, — This  includes  general  educa- 
tion along  intellectual  lines,  to  which  appeal 
can  be  made  for  analogies  and  illustrations. 
It  also  means  a  proper  command  of  the  earlier 
part  of  the  same  subject  and  of  other  subjects 


directly  used  as  foundational  material  and  as 
tools;  grades  wisely  given  in  these  antecedent 
subjects  indicate  clearly  the  adequacy  of  this 
direct  preparation.  It  is  in  this  factor  that 
the  student  who  has  habitually  aimed  at  pas^ 
ing  rather  than  grasping  his  curriculum  en- 
counters the  natural  consequences  in  his  in- 
creasing difficulties. 

In  conclusion  it  may  be  noted  that  time  and 
effort  are  under  immediate  control;  mental 
ability,  memory  and  language  sense  are  sub- 
ject to  slow  cultivation;  and  preparation  is 
beyond  present  control.  Of  course  less  than 
all  the  allotted  time,  or  less  than  the  studenfs 
best  effort,  or  less  than  an  average  rating  in 
factors,  would  necessitate  correspondingly 
higher  values  for  the  other  factors  that  an 
average  grade  might  be  earned. 

P.  N.  Evans 

PuBDUE  University, 
LaPayette,  Ind. 


SCIENTIFIC  BOOKS 

Elementary  Studies  in  Botany,    By  Jomr  IL 
Coulter,  A.M.,  Ph.D.,  Head  of  Ae  Dcpart- 
nient   of   Botany,  University  of   Chicago. 
New  York  and  Chicago:  D.  Appleton  and 
Company.     12mo.     Pp.  ix-|-461. 
It  is  a  pleasure  to  note  the  gradual  approach 
to  a  standard  course  of  study  in  botany  for  the 
high  schools  of  the  country,  and  there  can  he 
no  question  that  such  an  approach  to  stand- 
ardization is  occurring  if  one  will  look  orer 
the  text-books  prepared  during  the  last  few 
years.     Especially   is  this   tendency  marked 
where  the  authors  combine  a  considerable  ex- 
perience in  the  teaching  of  botany  with  a 
comprehensive  knowledge  of  the  science.    The 
book  before  us  is  an  excellent  illustration  of 
this  fact,  which  the  author  recognizes  in  the 
opening  paragraph  of  his  preface,  and  which 
is  so  good  that  we  quote  it  complete.    ^'  It  is 
seven  years  since  *A  Text-book  of  Botany* 
was  published,  and  during  this  period  there 
-has  been  not  only  great  progress  in  the  knowl- 
edge of  plants,  but  also  much  discussion  con- 
cerning the  effective  use  of  plants  in  high 
school  education.    It  is  natural  that  a  discus- 
sion of  this  kind  should  lead  to  considerable 
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divenity  of  opinion,  and  it  is  evident  that  no 
one  is  in  a  position  as  yet  to  decide  the  points 
at  issue.  Amid  all  the  flux  of  opinion,  however, 
there  is  evident  a  desire  to  relate  plants  more 
closely  to  the  interest  and  to  the  need  of  high 
school  students.  This  desire  expresses  itself 
in  an  extreme  form  when  courses  in  '  agri- 
colture '  are  asked  to  be  substituted  for  courses 
in  'botany.'  This  has  brought  a  distinct 
temptation  to  publishers  and  to  authors  to 
'meet  the  demand'  without  much  considera- 
tion as  to  its  significance.  It  can  not  mean 
that  all  that  has  proved  good  in  the  older 
method  is  to  be  abandoned,  and  an  unorgan- 
ized mass  of  new  material  substituted  for  it. 
It  can  not  mean  that  high  school  pupils  are  to 
hecome  apprentices  rather  than  students.  It 
must  mean  that  the  structure  and  work  of 
plants  are  to  be  so  studied  that  this  knowledge 
will  enable  the  student  to  work  with  plants 
intelligently.  In  other  words,  it  is  intended 
to  be  the  practical  application  of  knowledge, 
rather  than  practical  work  without  knowl- 
edge." 

It  would  be  well  for  teachers  of  botany  of 
all  classes  to  carefully  read  these  sentences, 
which  gain  in  strength  and  significance  to  the 
end  of  the  paragraph.  As  the  writer  of  this 
review  has  insisted  over  and  over  again,  botany 
wherever  taught  must  be  botany,  and  not  some 
application  of  botany,  or  some  study  of  plants 
not  involving  the  orderly  sequence  of  struc- 
taral  and  physiological  inquiry.  Agriculture, 
horticulture,  plant  breeding,  forestry,  etc.,  are 
most  excellent  subjects  of  study  for  young 
people  (and  older  people,  for  that  matter),  but 
ihey  are  not  botany;  rather,  they  require 
botany  as  a  prerequisite,  and  must  be  based 
Bpon  it. 

Coming  to  Dr.  Coulter's  text-book  we  find 
twenty-seven  chapters  arranged  in  two 
"parts."  Chapters  I.  to  XlV.,  inclusive,  deal 
with  what  may  be  called  "  pure  "  botany,  and 
in  these  the  pupil  is  taken  step  by  step  from 
the  simpler  to  the  more  complex  plants  and 
their  principal  functions.  This  part  of  the 
hock  is  intended  to  afford  a  good  half-year's 
woik  for  the  high  school  pupils,  and  without 
doubt  this  is  one  of  the  best  formulations  of 


•this  work  which  has  yet  appeared.  In  looking 
through  the  chapters  one  finds  nothing  which 
can  well  be  omitted,  nor  anything  which  im- 
peratively demands  admission.  In  the  second 
part,  which  is  .entitled  "Plants  in  Cultiva- 
tion "  one  finds  also  not  a  little  of  pure  botany. 
Thus  the  chapter  "What  Plant*  Need"  is 
plant  physiology,  pure  and  simple,  as  is  also 
the  chapter  on  "What  the  Soil  Supplies." 
There  is  a  little  concession  to  the  "  practical " 
in  the  chapters  on  "Seeds,"  "Other  Methods 
of  Propagation"  and  "Plant  Breeding,"  and 
considerably  more  in  those  on  "Cereals  and 
Forage  Plants,"  "  Vegetables,"  "  Fruits,"  etc., 
and  yet  in  even  the  most  "  practical "  of  these 
one  sees  that  the  presentation  is  by  one  who  is 
primarily  a  botanist.  All  through  this  second 
part  the  living  plant  as  a  plant  is  emphasized, 
rather  than  the  plant  as  a  crop  to  be  sold  for 
such  and  such  a  sum.  And  here  is  perhaps 
the  line  of  di£Ference  between  the  scientific 
conception  of  plant  study  and  the  conception 
held  by  those  who  think  of  plants  as  things  to 
be  grown  for  our  use  or  pleasure.  Dr.  Coul- 
ter's book  is  a  demonstration  of  the  possibility 
of  presenting  much  of  applied  botany  in  a 
scientific  manner. 

Charles  £.  Besset 
The  Ukivebsity  of  Nebraska 

The  Evil  Eye,  Thanatology  and  Other  Essays. 

By  Roswell  Park.    R.  G.  Badger,  Boston. 

1913. 

This  volume  consists  of  a  series  of  enter- 
taining essays,  which,  as  the  author  states, 
"partake  of  the  character  of  studies  in  that 
border-land  of  anthropology,  biology,  philology 
and  history  which  surrounds  the  immediate 
domain  of  medical  and  general  science."  The 
subjects  include  The  Evil  Eye,  Thanatology 
(the  study  of  the  nature  and  causes  of  death), 
Serpent  Myths  and  Serpent  Worship,  latro- 
Theurgic  Symbolism,  Giordano  Bruno,  The 
Career  of  the  Army  Surgeon,  The  Evolution 
of  the  Surgeon  from  the  Barber,  History  of 
Anesthesia  and  the  Introduction  of  Anesthetics 
in  Surgery,  etc.  The  treatment  in  nearly 
every  case  is  primarily  historical,  and  the 
main  purpose  appears  to  be  to  show  how  many 
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customs  and  ideas  of  to-day  have  roots  in  the 
past  which  are  hardly  suspected  by  the  gen- 
eral public.  On  the  whole,  the  book  makes 
melancholy  reading,  unless  one  can  enjoy  the 
contrast  between  ancient  follies  and  our  own 
astonishing  superiority]  The  study  of  past 
error  and  confusion  is  certainly  of  value  as 
exhibiting  the  weak  spots  in  our  social  organ- 
ism, and  enabling  us  to  be  on  our  gfuard 
against  early  symptoms  of  decay  in  the  soci- 
eties to  which  we  belong.  Thus,  the  author 
says: 

''If  one  attempt  to  scan  the  field  of  the 
history  of  medicine,  to  take  note  of  all  the 
fallacies  and  superstitions  which  have  be- 
fogged men's  minds,  and  brought  about  what 
now  seem  to  be  the  most  absurd  and  revolting 
views  and  practises  of  times  gone  by,  and  if 
one  search  deliberately  for  that  which  is  of 
curious  nature,  or  calculated  to  serve  as  a 
riddle  difficult  of  solution,  he  will  scarcely  in 
the  tomes  which  he  may  consult  find  anything 
stranger  than  the  close  connection,  nay,  even 
the  identity  maintained  for  centuries,  between 
the  trade  of  the  barber  and  the  craft  of  the 
surfireon.  Even  after  having  studied  history 
and  the  various  laws  passed  at  different  times, 
he  will  still  miss  the  predominant  yet  con- 
cealed reason  for  this  state  of  affairs.  This 
will  be  found  to  be,  in  the  words  of  Paget,  the 
'  maintenance  of  vested  rights  as  if  they  were 
better  than  the  promotion  of  knowledge.' " 

It  is  impossible  to  contemplate  this  history 
without  asking  whether  to-day  the  ''  concealed 
reason  "  mentioned  by  Paget  is  not  still  power- 
ful, and  serving  to  prevent  our  academic  insti- 
tutions from  readily  adapting  themselves  to 
their  social  environment.  From  another  point 
of  view  doubt  may  be  expressed  as  to  the  com- 
plete validity  of  the  author's  historical  method. 
From  time  to  time  we  find  fault  with  the  pro- 
fessional historian,  who,  depending  on  docu- 
mentary evidence,  seems  to  over-emphasize  the 
miseries  and  stupidities  of  former  days.  We 
like  better  our  Morris  and  Scott,  who  offer 
us  pictures  of  moving  life,  full  of  romance, 
adventure  and  high  ideals.  It  is  easy  to 
criticize  such  writings,  as  we  criticize  the 
landscape  artist  who  makes  idyllic  pictures  of 


subuiban  lanes,  leaving  out  the  tin  cans,  dead 
oats  and  evil  smells.  Yet  after  all,  life  was 
life  in  those  days,  and  the  best  that  is  in  ub 
calls  across  the  ages  to  the  best  that  equally 
existed  in  our  ancestors.  Dr.  Park's  aooounts 
may  be  true  as  to  facts,  and  yet  to  some  ex- 
tent misleading  to  those  who  have  not  other 
sources  of  information. 

T.  D.  A.  OOCKERELL 


BEETLES  BECOMING  PABA8ITB8 

In  all  the  great  group  of  beetles,  50,000 
species  strong,  and  of  an  extraordinary  vari- 
ety of  external  appearance  and  of  habit,  wit- 
nessing to  a  ready  plasticity  and  adaptivenesB, 
there  are  but  few  indications  of  a  resort  to 
parasitism  as  a  shift  for  a  living.  The  Stj- 
lopidsB,  it  is  true,  are  parasites  (in  the  bodies 
of  wasps,  bees  and  leaf  hoppers),  but  these 
insects  are  no  longer  considered  to  be  aber- 
rant beetles,  but  to  constitute  a  quite  dis- 
tinct order,  more  nearly  allied  to  the  Hymwi- 
optera  or  Diptera  than  to  the  Coleoptera. 

The  classic  and  single  conspicuous  example 
of  a  parasitic  beetle,  living  all  of  its  life  (both 
larval  and  adult)  on  its  host,  is  the  wdl- 
known  beaver  parasite,  PlatypsyUa  easioris, 
common  both  in  Europe  and  America.  This 
insect  lives  as  an  external  parasite  among  the 
hairs  on  the  outside  of  the  hosf  s  body,  and 
feeds  on  the  hairs  and  dermal  scales,  just  as 
the  Mallophaga  (biting  bird  lice),  of  birds 
and  mammals,  do.  It  has  a  highly  modified 
body,  and  is  the  only  species  of  its  genus  and 
family. 

Another    small   beetle,   however,   Leptinus 
tesiaceus,  of  the  family  LeptinidsB,  is  known 
in  both  Europe  and  America  as  a  frequenter 
of  the  nests  of  field  mice,  shrews  and  other 
small  mammals  of  similar  habit.    It  has  also 
been  taken  from  bumble  bees'  nests.    I  have 
recently  received   several   specimens  of  this 
beetle  which  were  taken  from  the  bodies  of 
freshly   killed    shrews    on    Forrester   Island, 
Alaska,   by  Professor   Harold    Heath.     The 
beetle's  body  is  not  modified  (by  flattening, 
fusion  of  thoracic  segments,  etc.)  in  any  sndi 
extreme  way  as  is  that  of  PlatypsyUa  or  the 
Mallophaga,  but  it  shows,  nevertheless,  the 
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boerumixigs  of  such  adaptive  modification,  and 
suggests  plainly  that  the  beetle's  habits  are 
probably  already  those  of  a  habitual  external 
parasite  of  its  shrew  and  field  mouse  hosts> 
feedincT  (with  simple  biting  mouthparts)  on 
the  dermal  scales  and  hair. 

Professor  Van  Dyke,  of  the  University  of 
California,  our  foremost  Pacific  coast  student 
of  the  beetles,  and  from  whom  I  have  most  of 
the  information  used  in  this  note,  writes  that 
from  the  fact  of  finding  Lepttnus  in  the  nests 
of  bumble  bees  a  number  of  entomologists 
have  advanced  the  idea  that  the  beetle  lives 
normally  in  bumble  bee  nests  and  becomes 
accidentally  carried  from  them  by  mammals 
that  raid  the  nests.     ''This  I  do  not  agree 
with,**  says  Dr.  Van  Dyke.     Oonsidering  all 
of  the  circumstances  of  the  few  captures  that 
have  so  far  been  made  of  the  beetles.  Dr.  Van 
Pyke  concludes  that  the  beetle  is  a  real  para- 
site of  the  mice  and  shrews  and  ''absolutely 
dependent  on  them  in  the  same  way  that  the 
Mallophaga  are  dependent  on  their  hosts." 

Another  little  beetle,   LeptiniUtu  validus, 
closely  related  to  Leptinua,  occurs  on  beavers 
in  the   Hudson  Bay  region.     Still  another 
beetle,    Lyrosoma  opaca,  a  Silphid   (carrion 
beetle),  is  found  in  the  North  Pacific  upon 
practically   all   of  the   islands   and   isolated 
ocean  rocks  to  be  found  there.    It  breeds  in 
rotten  kelp  and  among  old  and  broken  murres' 
eggs,  etc.,  and  has  been  found  prowling  about . 
the  tenanted  nests  of  the  murres.    But  it  is 
wioglesSy  and  Dr.  Van  Dyke  believes  that  it 
is  carried  from  island  to  island  and  rock  to 
rock  by  the  roostinir  and  breeding  birds  of 
these    Tocks   and   islands,   the   beetles   acci- 
dentally seeing  shelter  among  the  feathers 
of  brooding  or  perching  birds,  and  thus  being 
carried  off  by  them  when  they  take  to  flight. 
"Only    in  this  way,"  writes  Professor  Van 
Pyke,  "  can  I  account  for  the  presence  of  the 
beetles   on  Bogoslov  Island   [the  famous  re- 
cent volcanic  island  of  Alaska],  for  this  island 
is  but  little  over  one  hundred  years  old,  and 
the  insects  are  so  delicate  that  they  could  not 
possibly  survive  longer  than  a  few  minutes  in 
the  Arctic  waters." 
These  stages  in  the  change  from  a  scav- 


enger's life  to  that  of  an  external  parasite^ 
shown  by  the  series  of  beetles  referred  to  in 
this  note,  are  exactly  parallel  with  the  transi- 
tion stages  from  the  wingless  Atropids  (Pro- 
cidffi)  feeding  on  dry  bits  of  dead  organic 
matter,  even  to  the  feathers  and  organic 
detritus  in  birds'  nests,  to  the  Mallophaga, 
feeding  on  the  same  bits  of  feathers  and 
dermal  scales,  but  finding  them  on  the  bodies 
of  the  birds  themselves,  to  whom  they  have 
come  to  bear  the  relation  of  permanent  ex- 
ternal parasites,  with  no  longer  any  capacity 
to  live  off  their  hosts.  The  next  step  for  some 
of  the  beetles  to  take  would  be  to  become  like 
the  Anoplura,  and  find  a  more  acceptable  food 
in  the  blood  of  the  hosts.  For  this  their 
mouthparts  would  have  to  be  considerably 
modified,  but  that  would  be  no  difficult  matter. 

Vernon  L.  I^ellogo 
Staniobd  UKivxRsrrT,  Gauf. 


SPECIAL  ABTICLB8 

THE   DBOOMPOSmON    OF   SOIL    CARBONATES 

It  has  been  found  at  the  ag^ricultural  experi- 
ment station  of  the  University  of  Tennessee, 
that  excessive  amounts  of  magnesium  carbon- 
ate were  entirely  decomposed  when  left  in 
contact  with  fallow  soils  in  pots  protected 
from  leaching.  Three  types  of  soil  were  used, 
and  the  amounts  of  chemically  pure  precipi- 
tated carbonate  of  magnesia,  equivalent  to 
16,000  pounds  per  acre  of  calcium  carbonate 
were  applied,  in  excess  of  the  lime  require- 
ment, as  indicated  by  the  Veitch  method. 
One  year  after  the  application  the  soils  were 
analyzed  and  foimd  to  be  strongly  alkaline, 
but  practically  free  of  carbonates.  Repeti- 
tion of  the  experiment  in  metal  rims,  using 
32,000  iK)unds  of  ma^esium  carbonate  per 
acre,  under  field  conditions,  afforded  the  same 
observation  in  every  one  of  eight  treatments, 
four  with  magnesium  carbonate  alone  and 
four  with  carbonate  supplemented  by  manure, 
the  analyses  being  made  in  this  series  after 
an  eight  weeks'  period  of  contact.  This  work 
was  begun  in  the  spring  of  1912  and  final 
analyses  were  made  in  August,  1918. 

It  has  hitherto  been  held  that  the  conver- 
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sion  of  ealcium  and  magnesium  carbonates 
into  silicates  in  soils  has  been  due  entirely  to 
replacement  of  sodium  and  potassium  and 
other  bases  in  polysilicates.  The  writer  and 
associates  will  shortly  present  in  bulletin 
form  conclusive  evidence  that  magnesium  car- 
bonate reacts  with  and  is  fixed  by  silica 
(SiO,),  and  that  calcium  to  a  less  degree  acts 
in  the  same  manner. 

Titanium  oxide,  which  chemically,  is  closely 
allied  to  silica  and  which  is  usually  present 
in  soils,  was  found  to  bring  about  the  same 
decomposition  as  silica.  The  evidence  secured 
points  strongly  to  the  nonexistence  of  mag- 
nesium in  the  form  of  carbonate  in  soils  of 
humid  climates. 

It  is  believed  that  this  research  will  throw 
considerable  light  upon  the  use  of  dolomite 
in  farm  practise. 

W.  H.  McIntire 

Agricultural  Experiment  Station, 
University  of  Tennessee,  Knoxville, 
Pebniary  16,  1914 

THE  AMEBICAN  ASSOCIATION  FOB  THE 
ADVANCEMENT  OF  SCIENCE 

SECTION  C— CHEMISTRY 

On  the  forenoon  of  Wednesday,  December  31, 
joint  Bessions  of  Sections  B  and  G  were  held  in  the 
Georgia  School  of  Technology,  with  Vice-president 
Oole,  of  Section  B,  in  the  chair.  The  purpose  of 
the  meeting  was  a  discussion  of  geochemical  and 
geophysical  topics;  it  is  referred  to  further  in  the 
report  of  Section  B. 

The  main  sessions  of  Section  G  were  held  at  the 
WinecofF  Hotel  on  Thursday,  January  1,  with  Dr. 
G.  L.  Alsberg,  vice-president  of  the  section,  in  the 
chair.  This  was  a  joint  meeting  with  the  Georgia 
Section  of  the  American  Ghemical  Society,  the  sec- 
retary of  which  had  assisted  in  arranging  the 
program.  There  was  an  attendance  of  between 
fifty  and  sixty,  and  considerable  interest  was 
evinced  in  all  of  the  papers  presented.  In  the 
evening  a  smoker — which  indeed  partook  rather 
of  the  nature  of  a  dinner — ^was  tendered  to  the 
visiting  chemists  by  the  Georgia  Section  of  the 
American  Ghemical  Society;  a  number  of  topical 
verses  and  songs  were  sung  and  the  whole  affair 
was  most  enjoyable.  The  secretary  desires  to  re- 
cord here  on  behalf  of  the  visiting  chemists  their 
appreciation   of   the   hospitality   of   the   Georgia 


Section  and  to  express  thanks  to  it  and  to  its 

secretary,  Mr.  J.  S.  Brogdon,  for  contribnting  so 

much  towards  the  success  of  the  meeting. 

A  brief  account  of  the  proceedings  is  appeadei 

The  following  resolution,  presented  by  Professor 

Gharles  E.  Munroe,  was  carried  unanimously: 

Whereas  the  Committee  of  this  Section  on 
Nomenclature  and  Notation  presented  at  the 
Indianapolis  meeting  a  report  through  its  chair- 
man,  Dr.  J.  Lewis  Howe,  afSrming  the  validity  of 
the  name  and  symbol  columbium,  Cb;  and. 

Whereas  this  report  was  accepted  and  adopted 
by  this  section;  and, 

Whereas  the  Gommittee  on  Inorganic  Nomen- 
clature of  the  International  Association  of  Ghem- 
ical Societies  has  reported  on  September  22,  1913, 
favoring  the  name  and  symbol  niobium,  Nb,  for 
the  element  which  was  named  oolumbium  by  its 
discoverer;  and, 

Whereas  a  later  detailed  investigation  of  the 
historical  record  by  Dr.  F.  W.  Glarke,  a  copj  of 
the  results  of  which  is  filed  herewith,^  finds  no  valid 

reason  for  the  use  of  the  name  niobium; 

Therefore  he  it  resolved  that  we  reaffirm  our 
endorsement  of  the  report  of  the  committee  of  this 
section  and  view  with  regret  this  action  of  the 
committee  of  the  International  Association  of 
Ghemical  Societies  in  advocating  the  use  of  the 
later  name,  thus  introducing  confusion  where 
simplicity  is  sought. 

Following  this  a  vote  of  thanks,  proposed  bj 
Professor  Brackett  and  carried  unanimously  was 
accorded  to  the  authorities  of  the  University  of 
Virginia,  and  in  particular  to  Professor  F.  P.' 
Dunnington,  for  their  courtesy  in  allowing  samp- 
les from  their  collection  of  the  explosive  materials 
used  by  the  Gonfederacy  during  the  Wax  to  be 
forwarded  to  Atlanta  for  use  as  illustrative  ma- 
terial for  Professor  Munroe's  lecture. 
The  Cause  of  Osmotic  Pressure:  W.  V.  Metcalp. 

After  summarizing  the  different  theories  which 
have  been  advanced,  the  author  presented  a  state* 
ment  and  defense  of  Le  Blanc's  theory,  which, 
though  the  best  explanation  yet  offered,  has  up  to 
this  time  not  attracted  as  much  general  attention 
as  it  deserves.  On  this  theory  osmosis  la  consid- 
ered to  result  from  the  different  internal  pres- 
sures of  solution  and  solvent,  the  internal  pressure 
being  the  resultant  of  the  normal  components  of 
the  unbalanced  molecular  attractioiis  at  the  free 
surface  of  the  liquid. 

Some  PoseihUities  of  Georgia  Clays:  Gharles  L. 

Parsons. 

In  the  state  of  Georgia  all  kinds  of  clays  an 
to  be  found,  so  that  there  is  no  reason  why  all 
sorts  of  day  products  should  not  be  manmfaetored 

1  This  has  already  appeared  in  Sciencs,  39,  139- 
140  (1914). 
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there.  Three  kinds  are  of  especial  importance: 
the  bauxite  deposits,  fuller's  earth,  and  highly 
aluminous  days  suitable  for  high  refractories;  all 
are  of  better  quality  than  is  commonlj  found  else- 
where, and  only  require  proper  technical  investi- 
gation and  control  to  insure  their  successful  com- 
mercial utilization. 

FermeaMlity  MeasuremenU  as  an  Aid  in  Proxi- 
mate Organic  Analysis :  A.  M.  Muckenfuss. 
A  general  discussion  of  a  method  of  measuring 
the  relative  permeability  of  lllms  (e,  g.,  of  paint 
or  oil)  to  water  vapor,  and  of  the  usefulness  of 
such  results  as  an  aid  in  characterizing  the  film  or 
membrane.  The  apparatus  and  method  have  been 
deeeribed  previously.i^  As  an  example  of  the  re- 
Bolts  obtainable,  curves  illustrating  the  effect  of 
the  presence  of  menhaden,  tung  or  corn  oil  in 
fflms  of  linseed  oil  were  shown. 

Manufacture  of  Carbon  Dioxide  and  Its  Incorpo- 
ration into  Water:  W.  P.  Hiath. 
For  the  production  of  carbon  dioxide  on  a  com- 
mercial scale  five  methods  are  employed;  most 
usoally  it  is  done  either  by  combustion  of  coke  in 
a  special  furnace,  or  by  the  action  of  acid  on 
marble  or  dolomitic  limestone.  Some  anomalous 
effects  have  been  observed  in  the  behavior  of 
terated  waters  as  ordinarily  made — ^for  instance, 
that  the  pressure  inside  a  freshly  charged  bottle 
may  increase  considerably;  these  effects  are  at- 
tributed to  admixture  of  air  with  the  carbon  di- 
oxide. 

Walnut    Stain    in   the   Killing    of   Fish:    G.    P. 

8HIN6LEB. 

Green  walnuts  or  oak  bark  thrown  into  water 
will  kin  fish  very  quickly.  Investigation  of  this 
question  showed  that  in  either  case  both  narcotin 
and  tannin  are  present  in  the  solution  and  indi- 
cated that  the  latter  is  the  active  poisonous  agent. 

Sanitary  Water  Analysis  in  Belation  to  Public 

Sealth:  Ray  C.  Werner. 

A  plea  for  the  importance  of  thorough  control  of 
water  supplies,  for  the  need  of  education  in  re- 
gai^  to  this  matter,  and  for  effective  inspection  of 
filtration  plants,  together  with  regular  tests — ^both 
chemical  and  bacteriological — of  the  water  as  de- 
firered  to  the  consumer. 

€k}tton  Seed  Meal  as  a  Possible  Food  for  Man: 

0.  A.  Wells. 

A  general  discussion  of  the  possible  utilization 
o£  cotton  seed  meal  as  a  food  for  man,  of  its  di- 
gestibility and  toxicity,  and  of  its  food  value,  espe- 

2/.  Ind,  Bng.  Chem.,  July,  1912. 


eially  with  regard  to  its  cheapness  as  a  source  of 
protein. 

Studies  of  the  Chemical  Composition  of  Cotton 

Seed:  0.  L.  Hare. 

A  record  of  work  at  the  Alabama  Experiment 
Station  which  was  undertaken  in  order  to  ascertain 
whether  it  would  be  possible  by  breeding  cotton  to 
improve  the  seed  in  the  direction  of  a  larger  oil 
content  and  higher  protein  content,  though  of 
course  without  prejudice  to  the  amount  and  qual- 
ity of  the  fiber;  but  up  to  the  present  little  defi- 
nite progress  has  been  made.  Apparently  there  is 
no  relation  between  the  amount  of  lint  and  that 
of  oil  or  protein;  but  the  amount  of  oil  seems  to 
bear  some  relation  to  the  weight  of  the  seeds,  to 
the  percentage  of  protein,  and,  possibly,  to  the 
amount  of  inorganic  constituents. 

Occurrence   and  Composition   of   Some   Alabama 

Phosphates:  B.  B.  Boss. 

Large  quantities  of  phosphate-bearing  strata 
are  found  in  Alabama,  apparently  closely  associ- 
ated with  a  thick  bed  of  rotten  limestone  and 
with  green  sands;  their  formation  is  ascribed  to 
a  leaching  of  this  phosphatic  limestone.  This  view 
is  confirmed  by  analyses  of  boulders,  which  showed 
that  the  weathered  layers  contain  considerably  less 
phosphate  than  the  unweathered  portion.  Much 
of  this  phosphate  deposit  could  not  be  worked 
economically  at  the  present  time,  but  it  may  be 
capable  of  later  development  when  other  fields  be- 
come partly  exhausted.  The  green  sands  contain 
both  potash  and  phosphate,  and  many  possess 
local  value  as  a  fertilizer. 

Bubber  Substitute  from  the  HoUy:  Charles  P. 

Pox. 

According  to  a  recent  French  invention  a  rubber 
substitute  may  be  made  from  the  holly.  Similar 
experiments  with  American  holly  showed  that  the 
amount  of  extract  is  too  small  to  be  remunera- 
tive; further,  that  addition  of  this  extract  to  re- 
claimed rubber  delays  vulcanization,  increases  the 
elongation  and  permanent  set,  but  does  not  increase 
its  tensile  strength.. 

Mexican  Petroleums:  Morris  O.  Gottlieb. 
Chemistry  in  Belation  to  the  Development  of  the 

FertUiser  Industry:  J.  S.  Brogdon. 

An  Incompatibility  in  Fertiliser  Mining:  T.  E. 

Keitt. 

When  basic  slag  is  mixed  with  muriate  of  potash 
or  kainit  a  large  proportion  of  the  potash  be- 
comes insoluble  in  water.  The  insoluble  compound 
thus  formed  is*  very  slightly  soluble  in  neutral  am- 
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monium  citrate  of  sp.  gr.  1.09,  and  onl7  slightly 
soluble  in  dtrie  aeld,  but  is  readily  soluble  in 
hydrochloric  acid  of  sp.  gr.  1.115. 

Two  TofiiaXiy  Compensating  Sourees  of  Error  in 
the  OjjMdl  Method  of  DeiemUning  Potash:  T. 
E.  Keitt. 

In  the  official  method  there  are  two  sources  of 
error,  one  the  diminished  volume  due  to  precipi- 
tation of  the  iron,  alumina  and  tri-caldum  phos- 
phate when  ammonia  and  ammonium  oxalate  are 
added  to  the  solution  after  boiling;  the  second  due 
to  occlusion  of  potash  by  the  aboTe  precipitate. 

An  Odd  BesuU  in  the  Chemical  Analysis  of  a 
Potable  Water:  P.  P.  Dunninoton. 
Analysis  of  the  water  from  a  newly  bored  well 
showed  astonishingly  high  amounts  of  nitrates, 
nitrites  and  chlorides,  even  after  the  well  had 
been  pumped  dry  twice.  A  full  explanation  lies 
in  the  circumstance  that  the  party  boring  the  well 
wound  up  by  exploding  a  charge  of  dynamite  "to 
open  up  crevices  for  water ' '  and  then  to  ensure  a 
good  job,  put  some  salt  in  the  well.  In  cleaning 
out  wells  some  people  complete  the  work  by  put- 
ting salt  or  lime  into  the  weU— an  ill-advised  cus- 
tom, frequently  encountered  in  certain  regions. 

In  addition  to  the  above  papen  there  were  two 
informal  talks:  one  by  Dr.  C.  L.  Parsons  on  the 
radium  situation  and  the  capabilities  of  radium 
in  the  cure  of  cancer,  the  second  by  Dr.  B.  K. 
Duncan,  who  described  the  general  organisation 
of  the  scheme  of  fellowships  in  industrial  re- 
search and  recounted  a  number  of  the  problems 
upon  which  the  men  working  under  this  scheme 
are  engaged;  both  of  these  talks  were  very  in- 
teresting, and  impressed  those  who  heard  them. 

John  Johnston, 
Secretary  of  Section  C 


AMERICAN  ASSOCIATION  FOB  THE  AD-- 
VANCEMENT  OF  SCIENCE 

SECTION  F— ZOOLOGY 
SxcnoN  F — Zoology — of  the  American  Associa- 
tion for  the  Advancement  of  Science  held  its  con- 
vocation week  meeting  in  the  histological  building 
of  the  Atlanta  Medical  College,  Atlanta,  Ga.,  De- 
cember 29  and  30,  1913. 

Professor  Frank  B.  Lillie,  of  the  University  of 
Chicago,  was  elected  vice-president  and  chairman 
of  the  section  for  the  ensuing  year.  C.  C.  Nutting, 
Iowa  University,  was  chosen  member  of  the  Gen- 
eral Committee  of  the  association;   Herbert  Os- 


bom,  Ohio  State  University,  was  elected  a  man- 
ber  of  the  seetional  committee  (for  5  yeazs),  ud 
E.  W.  Gndger,  Normal  College  of  North  (Mm^ 
was  made  a  member  of  the  council  of  the  saioeia- 
tion. 

The  following  p^>0r8  were  presented  at  the  meet- 
ing, either  in  full  or  by  title: 

The  Behavior  of  Leeches  with  Especial  Eefemta 

to  its  ModifiahUity:  WmsoN  Gex. 

The  first  section  of  the  work  reviewed  in  this 
paper  deals  with  the  reactions  of  leeches  to  nri- 
ous  classes  of  stimuli,  such  as  light,  chemicals,  eon- 
tact,  currents,  etc.     The  second  section  is  an  at- 
tempt to  present,  so  far  as  possible,  a  causal  ei- 
planation  of  the  modified  behavior  described  vn 
the  n^helid  leech,  Dina  microstoma  Moore.    The 
different   responses   to    the  same  stimulus  wen 
shown  in  their  essential  features  to  be  in  aeeoid 
with  our  knowledge  of  reflez-arc  structure  and 
what  might  be  expected  of  its  conductivity  in  the 
various  stages  of  excitement  of  the  leecL    Ac- 
climatization to  slight  stimuli,  such  as  shadova 
and  shocks,  was  explained  on  the  basis  of  the 
dulled    sensibility    of    the   receptors    and  di^ 
changes  in  the  nerve  centers  involved.    It  was 
shown  that  the  phenomenon  of  fatigue  in  the  leech 
possesses  the  same  fundamental  characteristies  is 
fatigue  in  skeletal  muscle.    An  important  factor 
in  explaining  the  behavior  of  the  leech  at  a  given 
moment  was  shown  to  be  the  consideration  of  the 
concurrent    stimuli    operative    at    that    moment. 
Perhaps  intermediate  metabolic  products  are  the 
cause  of  much  of  the  difference  in  responsivenees 
between  normal   and  well-fed   leeches.     The  in- 
creased irritability  of  starved  leeches  is  probably 
due  to  much  the  same  cause. 

Additional  Data  on  Some  of  Eisen's  Species  of 

LwnbrioidcB:  Frank  Smith. 

Eisen  in  1874  published  a  list  of  Lumbriddm 
from  Niagara  and  from  Mt.  Lebanon,  New  Eng- 
land, in  which  he  described  four  new  species.    One 
of  them  is  the  widely  distributed  and  well-known 
HelodrHus  parvus.    The  other  three  species  have 
not  been  reported  since.    Eisen  gave  only  brief  de- 
scriptions of  their  external  characters  and  their 
real  status  has  been  uncertain.    The  United  States 
National  Museum  has  specimens  of  each  of  these 
three  species  which  were  given  by  Eisen  masT 
years  ago,  and  are  accompanied  by  labels  showing 
that  they  were  part  of  the  original  collections  on 
which  the  descriptions  were  based.     They  are  in 
the   collections   of    Oligochcsta  which  have  been 
turned  over  to  the  writer  for  study.    Seetioiis  have 
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been  made  and  some  of  the  more  important  faeta 
of  their  internal  anatomy  determined.     With  the 
pttmission  of  the  Secretary  of  the  Smithsonian 
Institiitiony  I  make  known  some  of  the  reeolts  of 
this  preliminary   study.      HelodrUus    ieiwis    has 
paired  sperm  sacs  in  XI.  and  XII.  only,  and  has 
no  spermatheen.    It  belongs  to  the  Bimastus  see- 
tioii  of  the  genns  and  is  the  same  as  H.  constriatus 
(fioea),  described  in   1884.     Its  relation  to  H. 
wnegicus  (Eisen)  is  as  yet  uncertain.    H.  twni- 
Hu  has  sperm  sacs  in  XI.  and  XII.  only,  and  has 
no  speraiathees  and  henee  belongs  to  the  Bimastus 
aeetion  of   the  genus  as  has   been   assumed   by 
Miehaelsen.     Teiragonura  pupa,  now  regarded  by 
Miehaelsen  as  simply  a  form  of  HelodrHas  tetrcB- 
drug  (Sarigny),  is  represented  in  the  collection  by 
a  single    specimen    which,    although    labeled    by 
Bisen  as  Tetrctgamira  pupa,  has  spermiducal  pores 
on  XI.  instead  of  on  XII.,  as  described  by  him. 
All  of  the  reproductive  organs  and  the  crop  and 
giazard  are  four  somites  anterior  to  the  position 
norma]  for  Lumbricids.    There  is  but  one  pair  of 
"hearts"  and  they  are  in  YII.    The  entire  anat- 
omy of  this  specimen  is  that  which  might  be  ex- 
pected if  a  specimen  of  Helodrihu  tetradrua  her- 
eifnia    (Miehaelsen)    had   lost   the   anterior   nine 
somites  and  regenerated  the  usual  number  of  five 
new  ones.    We  do  not  know  how  many  specimens 
Eisen  may  have  had  and  it  is  certainly  unsafe  to 
assnme  that  his  description  was  based  on  this  par- 
tiealar  specimen.     The  real  status  of  this  species 
seems  as  uncertain  as  before.     (These  results  will 
^pear  later  under  a  different  title  in  a  more  ex- 
tended  ps^er   from  the  United   States   National 
.  Museum.) 

A  Study  in  Birongyloid  Pcraaitea  of  Cattle  and 
Sheep  ffi  South  Carolina:  A.  F.  CX>miudl 
Among  the  nematode  parasites  occurring  in  the 
digestive   tracts   of   young   cattle   and   sheep    in 
South   Carolina,  the  stomach  worm,  HcBmonchus 
eontortus  and  the  hookworm  of  cattle,  Monodoniua 
phlehotomue   are  very  important.     An   extended 
study   of   these  parasites  was  made  covering  a 
period  of  several  years.     The  stomach  worm  oc- 
curs in  both  young  cattle  and  sheep  in  injurious 
mzmbers.      Hookworm    has    not    been    found    in- 
jurious in  sheep,  but  among  cattle  this  is  a  spe- 
cies to  be  reckoned  with.    The  life  history  of  the 
two  Bpeeies  is  very  similar.    The  eggs  are  laid  in 
the  stomach  and  after  passing  from  the  animal 
hatch   in  from  three  days  to  several  weeks,  de- 
pending on*  the  temperature.     In  our  work  the 
ntamaclk  worm  was  almost  altogether  confined  to 


the  fourth  stomach,  while  the  hookworm  was  con- 
fined to  the  upper  eight  feet  of  the  intestines. 
While  the  hookworm  fastens  itself  to  the  intestinal 
wall  and  sucks  blood,  we  were  unable  to  prove  this 
in  case  of  the  stomach  worm.  These  occur  in  the 
mucous  secretion  between  the  mucous  membrane 
of  the  stomach  and  the  ingesta  and  are  very  rarely 
attached.  Eveu  when  the  specimen  is  attached  it 
is  but  feebly  so  and  can  be  removed,  while  in  the 
case  of  the  Hookworm  often  the  head  is  torn  off 
when  trying  to  remove  it  with  the  forceps.  A  vul- 
nerable point  in  the  control  of  both  species  lies 
in  the  fact  that  moisture  is  absolutely  necessary 
for  the  egg  and  young  larval  development.  This 
is  true  in  the  laboratory,  and  experiments  in  the 
field  have  shown  that  this  point  can  be  taken  ad- 
vantage of.  A  heavily  infested  lot  being  about 
one  half  creek  bottom  and  one  half  hillside  was 
divided  so  as  to  separate  the  lowlands  from  the 
highlands.  An  equal  number  of  calves  of  the 
same  age  were  placed  on  these  lots  in  the  early 
spring  and  these  animals  received  the  same  amount 
and  kind  of  feed,  except  that  those  in  the  lower 
lot  obtained  their  water  from  a  running  brook. 
At  the  end  of  the  season  we  had  62}  per  cent, 
more  calves  on  the  upland  than  on  the  lowland. 
The  following  year  all  calves  were  kept  on  the  up- 
land and  no  death  occurred.  In  our  work  the 
heaviest  egg  record  occurs  during  June  and  July, 
while  the  death  rate  begins  the  latter  part  of  Au- 
gust and  continues  through  September  and  Oc- 
tober. In  our  work  no  young  calves  bom  after 
August  25  took  the  disease,  while  the  parasites 
left  infested  animak  at  from  ten  to  fourteen 
months  of  age. 

On  the  Whale  Shark,  Bhineodcn  typua:   F.   W. 
Gttdgbb. 

The  Eruption  of  the  Permanent  Teeth:  Hobebt 

Bennett  Bean. 

Data  for  2,221  school  children.  The  eruption  of 
the  permanent  teeth  in  the  Filipinos  is  from  one  to 
four  years  earlier  than  in  the  Germans  and  Amer- 
icans; females  are  more  precocious  than  the  males 
in  all  three  groups.  The  lower  permanent  teeth 
erupt  before  the  upper  ones,  except  that  the  upper 
premolars  erupt  before  the  lower. 

The  teeth  erupt  in  the  following  order:  (1) 
Lower  first  molars;  (2)  lower  median  incisors; 
(3)  upper  first  molars;  (4)  upper  median  incisors; 
(5)  lower  lateral  incisors;  (6)  upper  lateral  in- 
cisors; (7)  upper  median-  premolars;  (8)  lower 
canines;  (9)  lower  median  premolars;  (10) 
upper  lateral  premolars;  (11)  upper  canines;  (12) 
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lower  lateral  premolars;  (13)  lower  seeond 
molars;  (14)  upper  seeond  molars;  (15)  lower 
third  molars;  (16)  upper  third  molars. 

The  law  of  eruption,  is  as  follows:  There  are 
one  or  more  periods  of  acceleration  alternating 
with  periods  of  retardation  in  the  development  of 
any  one  of  the  structures  of  the  body.  The  peri- 
ods of  acceleration  in  the  development  of  one 
structure  may  be  synchronous  with  the  periods  of 
retardation  in  the  development  of  another  struc- 
ture. Thus  the  period  of  the  first  six  months 
after  birth  is  one  of  rapid  growth  of  the  body  in 
length,  and  this  is  followed  by  a  period  of  com- 
parative rest  of  the  body  while  the  eruption  of  the 
temporary  teeth  is  taking  place,  all  of  which  are 
through  the  gums  by  the  end  of  the  third  year. 
This  activity  in  dental  growth  is  followed  by  a 
period  of  rest.  Following  this  there  is  a  second 
period  of  rapid  growth  in  stature,  subsequent  to 
which  the  permanent  teeth  begin  to  erupt,  after 
which  the  growth  of  the  body  is  again  accelerated, 
to  be  followed  by  a  seeond  rapid  eruption  of  the 
permanent  teeth  and  then  another  rapid  growth  of 
the  body  which  is  succeeded  by  puberty.  The 
temporcuT'  teeth  of  the  Americans  are  worse  than 
those  of  the  Filipinos  which  are  worse  than  those 
of  the  Germans.  The  girls  have  worse  teeth  than 
the  boys  in  all  groups.  The  eruption  of  the  teeth 
is  one  of  the  most  exact  means  of  determining  the 
relative  development  of  the  individual  and  may  be 
used  as  a  physiological  standard  to  determine  the 
relative  development. 

Some  Curioui  ParoBiteSt  Commensals,  etc.,  Found 
on  Alcyonaria:  C.  C.  Nutting. 

1.  Discussion  of  the  meaning  of  terms  used  to 
indicate  the  associations  of  animals  discussed  in 
the  paper,  and  the  analogies  found  in  the  Alcyo- 
naria to  plants. 

2.  Commensals  found  on  Aleyonari<L  (a)  Those 
which  are  apparently  harmless  and  do  not  modify 
the  structure  of  the  hosts.  Illustrated  by  basket- 
fish,  serpent  stars  and  moUusks.  Similarity  in 
colors  to  the  hosts.  Possible  advantage  of  associa- 
tion to  commensals,  (b)  Those  which  directly 
modify  the  structure  of  the  host,  but  do  not  sub- 
sist upon  its  tissues.  A  genus  (Calypterinus) 
founded  on  such  modification.  Sienella  helmin- 
ihophora,  in  which  the  scale-like  spicules  have  been 
remarkably  modified  to  form  a  refuge  for  an 
annelid.  Calyptrophora  ijima,  in  which  a  web- 
like membrane  including  numerous  spicules  is 
formed  by  an  annelid.  Eohinogorgia  pseudosas- 
sapo,  in  which  a  barnacle  has  produced  gall-like 
swellings   in   which   it  finds  protection.     Soleno- 


oaulon,  in  which  it  is  claimed  the  leaves  are  modi- 
fied to  form  arcade-like  retreats  for  a  maeroniaD 
crustacean,  and,  in  another  case,  a  brachyuran.  (e) 
True  parasi^,  apparently  subsisting  in  part  or  in 
whole  on  the  tissues  of  the  host.  Chrysogorgia  ar- 
horesoens  with  polyp  bodies  enormously  enlarged  by 
a  parasitic  crustacean  of  degraded  type.  Suberia 
excavata,  in  which  the  axis  cylinder  is  eztensivelj 
tunneled  by  a  bivalve,  and  in  which  a  degenerate 
annelid  has  also  been  found,  (d)  Parasites  whieh 
do  not  live  upon  the  tissues  of  the  host,  but  which 
destroy  it  by  strangulation.  MiUipores  entirdy 
covering  an  alcyonarian  colony.  Colonial  ane- 
mones entirely  covering  a  colony  of  Caiigorgia 
gUberti, 

An  Experimental  Comparative  Study  of  the  Be- 
havior of  the  Animals  of  Two  Aquatie  Animd 
Communities:  Victob  E.  Shelfobd. 
The  rapids  and  pool  communities  have  been  eom- 
pared.  The  rapids  community  is  characterized  as 
positive  to  strong  current  and  negative  to  sand 
bottom,  while  reaction  to  light,  contact  and  gravi- 
tation are  in  accord  with  the  position  in  which  the 
animals  live,  i  e.,  whether  on,  under  or  among 
stonesw  The  pool  community  is  positive  to  sand 
bottom,  but  only  in  part  positive  to  current.  It 
differs  from  the  pool  community  in  reactions  to 
all  the  factors  used.  Those  animals  that  are  posi- 
tive to  current  have  a  different  optimum,  hence 
animal  communities  differ  in  their  behavior  reac- 
tions. 

Are  the  Preotic  Myotomes  of  the  Vertebrate  Bead 

Postotie  in  Origin  f  H.  V.  Nral. 

The  assumption  of  an  exogenous  origin  of  the 
otic  region  by  FQrbringer  ( '98)  and  for  both  post- 
otic  and  preotic  regions  by  McMurrich  ( '12) — ap- 
pears untenable  in  the  light  of  the  evidence.     Aa 
pointed  out  by  Johnston   ('05)   FQrbringer's   in- 
ferences appear  fallacious  as  a  result  of  his  fail- 
ure to  appreciate  the  relations  of  the  nerve  eom- 
ponents  in  the  occipital  region.    The  main  Bujiport 
for  McMurrich 's  conclusions  is  therefore  rendered 
doubtful.     While   the  relations  of  the  posterior 
rectus  muscle  of  the  eye  to  a  postotie  nerve — ^the 
abducens — ^might    appear    to    favor    the   poatotie 
derivation  of  that  muscle,  the  relations  of  the  re- 
maining   eye-muscles    to    nerves    having    preotic 
niduli  do  not  support  this  opinion.    Moreover,  if 
McMurrich 's  assumption  were  true,  it  would  ap- 
pear necessary  to   assume  the  migration    of   so- 
matic motor  niduli  from  postotie  Into  a   preotic 
position  and  the  associated  migration  of  the  man- 
dibular  and  hyoid   arches  with   which  the   myo- 
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tomes  of  the -eye  muBcles  are  connected.    The  dis- 
eoYVj  of  Van  Wijhe'e  ('82)   somitee  in  Cydo- 
Btomes   (Koltzoff    '02)    and   of   a   similar  meeo- 
dormie  segmentation  in  the  preotic  region  of  bony 
fishes  (Boecke  '04)  and  of  reptUee  (FUatofP  '07) 
taken  in  conjunction  with  the  evidence  of  their 
presence  in  Amphibia   (Miss  Piatt   '97)  and  the 
repeated  confirmation   of  their   existence   in   Se- 
laehisD  embryos  by  Hoffmann  ('94),  Neal  ('96, 
'97),  Sewertzoff    ('98)    and  Johnston   ('09)    at- 
tests not  only  the  presence  of  a  primary  preotic 
segmentation,   bat  also   indicates  that  the  meso- 
dennlc  segmentation,   as   in   Amphiomts,  is   con- 
tinuous from  the  preoral  region  backwards  through 
bead  and   trunk.      The    recent   rehabilitation    of 
Amphioxus  by  Delsman  ( '13)  as  a  transition  form 
between  annelids  and  vertebrates  is  symptomatic 
of  the  recent  trend  of  morphological  opinion.     A 
fuller  disenssion  of  the  problem  will  be  given  in  a 
forthcoming  number  of  The  Journal  of  Morphol- 
ogy- 

The  Story  of  Human  Linkage  (vice-presidential 
address) :  William  A.  Locy. 

Mieroecopie  Demonetration  of  Fecal  Contamina- 
tion of  Food,  as  Evideneed  hy  the  Presence  of 
Protosoan  Spores:  G.  W.  Stiles. 

Instruction  of  Young  People  in  Respeet  to  Sex: 

T.  W.  Galloway. 

In  a  brief  discussion  like  this  some  things  must 
he  assumed.  Among  these  things  we  may  mention 
the  following:  (1)  Beproduction  and  sex,  next  to 
hunger  and  the  need  of  food,  is  the  most  profoundly 
influential  factor  in  human  life.  It  is  basal  to 
society  and  to  particular  organization  of  society. 

(2)  Anything  which  bulks  as  large  in  human  life 
as   sex    can    not    be   unimportant    in    education. 

(3)  Its  greatest  meaning  in  education  is  not  in 
connection  with  its  abuses,  perversions  and  dan- 
gers, but  rather  in  the  normal,  wholesome  and  con- 
structive contribution  which  it  makes  to  health, — 
physical,  mental,  social,  moral  and  religious.  (4) 
Consequently  sex  instruction  means  not  emphasis 
of  the  pathology  of  sex,  but  of  the  normal  devel- 
opment of  human  personality  and  society  because 
of,  and  by  means  of,  the  impulses  growing  out  of 
sex.  It  deals  with  cleanness,  purity,  marriage, 
home,  fatherhood,  motherhood,  children,  parental 
eare,  chivalry  and  the  like.  (5)  In  the  normal  hu- 
man ehild  there  is  no  such  thing  as  ignorance  and 
innocence  with  respect  to  matters  of  sex.  The 
only  choice  we  have  is  whether  the  information 
win  be  dean  and  correct  and  free  from  vile  and 
vulgar   connotations,  or  will  be  incomplete,  sug- 


gestive and  curiosity-ini^iring.  (6)  Even  if  we 
could  keep  children  ignorant,  there  is  in  the  long 
run  no  positive  correlation  between  ignorance  in 
respect  to  vital  and  far-reaching  phenomena  and 
safe,  wise  adjustment  to  these  phenomena.  There 
is,  however,  a  correlation  between  knowledge  and 
right  conduct,  howbeit  the  correlation  is  not  100 
per  cent.  (7)  We  must,  therefore,  have  from  some 
source,  adequate  instruction  in  respeet  to  matters 
of  sex.  (8)  We  all  agree  that  their  instruction 
ought  to  come  from  parents  and  others  similarly 
related  to  the  child.  (9)  We  know,  however,  that 
this  is  not  being  done  by  the  present  generation  of 
parents  in  any  serious  degree.  We  know,  further- 
more, that  the  present-day  parent  is  not  fitted  to 
do  it  properly.  (10)  We  need,  therefore,  to  pre- 
pare a  generation  of  parents  who  can  do  this 
work  for  society.  This  must  be  done  by  social 
agencies  outside  the  family.  (11)  Colleges  and 
normal  schools  are  in  position  to  do  two  things  for 
the  people  coming  to  them:  (a)  They  may  give 
the  kind  of  instruction  which  parents  ought  to 
have;  and  (h)  they  may  train  future  teachers  in 
a  fundamental  knowledge  of  these  matters  so  that 
they  may  bring  help  to  the  present-day  genera- 
tion of  parents — ^through  parent-teacher  associa- 
tions in  the  interest  of  the  child. 

The  discussion  of  Professor  Oalloway's  paper 
was  led  by  Professor  E.  B.  Wilson,  of  Columbia 
University,  and  was  participated  in  by  several 
members  of  Section  F. 

Variation  in  Oxyurias:  Its  Bearing  on  the  Value 
of  a  ''Nematode  Formula":  Stanley  B. 
Fbacees. 

Owing  to  the  difficulty  of  classifying  Nematoda 
certain  writers  have  used  a  "nematode  formula" 
in  their  descriptions.  This  formula  shows  the 
proportions  of  the  body  structures  of  the  individ- 
ual worm  described.  The  investigation  which  this 
paper  reported  consisted  of  the  measurement  of  a 
large  number  of  individuals  of  Oxyurias  vermi- 
cularis  Linn,  to  determine  the  variation  in  the 
species.  The  range  proved  sufficiently  great  to 
throw  doubt  upon  the  value  of  a  formula.  The 
conclusion  was  reached  that  while  the  general  pro- 
portions of  the  organs  of  a  round  worm  have  a 
taxonomic  importance,  the  formula  as  it  has  been 
used  is  likely  to  be  more  misleading  than  valuable. 
The  full  paper  is  to  be  published  soon. 

The  Development  of  the  Olfactory  Nerve  and  Its 
Associated    Ganglion    in    Lepidosteus:    Chas. 
Bbookovss. 
The  olfactory  nerve  and  the  nervus  terminalis 
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has  been  followed  in  its  developmental  history  in  a 
graded  series  of  embryos  and  larval  fishes  to  the 
adult  condition.  The  olfactory  nerve  and  the 
nervus  terminalis  are  interpreted  as  arising  to- 
gether from  the  ectodermal  nasal  placode  in  the 
same  way  as  was  previously  found  in  Amia  and 
Ameiurus,  The  ganglion  of  the  nervus  terminalis 
can  not  be  recognized  with  certainty  until  a  late 
^mbryological  stage  (about  100  hours  from  fertili- 
zation) and  later  is  divided  into  a  compact  central 
ganglion  and  a  more  diffuse  peripheral  ganglion 
in  or  near  the  nasal  capsule.  In  the  adult  fish  the 
central  ganglion  is  located  on  the  ventral  side  of 
the  olfactory  nerve  anterior  to  the  masticating 
muscles  about  an  inch  rostral  of  the  brain.  It  can 
not  be  positively  stated  that  there  is  fibrous  con- 
nection with  the  other  cranial  nerves,  but  a  large 
ramus  of  the  fifth  nerve  nms  in  the  same  bony 
channel.  We  have  recently  found  more  than  two 
hundred  large  ganglion  cells  associated  vnth  the 
olfactory  fila  in  adult  man  that  have  been  inter- 
preted as  belonging  to  the  nervus  terminalis. 
Full  paper  to  be  published  in  Journal  of  Compara- 
tive Neurology  arid  Psychology. 

The  Library  of  Congress  as  an  Aid  to  Soientiflo 

Research:  E.  W.  Ottdokr. 

The  Library  of  Congress,  the  national  library 
in  fact  if  not  in  name,  contains  about  2,000,000 
books,  including  the  priceless  Smithsonian  Col- 
lection, and  is  the  richest  depository  of  the  kind 
in  the  new  world.  These  books,  including  sets  of 
scientific  periodicals  and  proceedings  of  learned 
societies,  are,  under  very  liberal  regulations  and 
restrictions,  available  for  the  use  of  those  doing 
serious  scientific  research  work  anywhere  in  the 
United  States.  Further,  the  library  maintains  a 
division  of  bibliography  the  services  of  which  are 
available  to  the  research  worker  for  the  settling 
of  bibliographical  questions,  for  perfecting  in- 
complete references,  for  compiling  lists  of  refer- 
ences, and  even  for  copying  out  brief  extracts.  On 
the  other  hand,  to  the  scientific  man,  visiting  Wash- 
ington for  the  purpose  of  making  use  of  the  Li- 
brary of  Congress,  every  facility  for  work  is  ac- 
corded upon  the  presentation  of  proper  credentials. 
He  is  given  a  room  or  an  alcove  in  which  to  work, 
may  even  be  admitted  to  the  stacks,  and  if  neces- 
sary may  have  an  attendant  or  stenographer,  while 
there  is  no  limit  to  the  number  of  books  he  may 
have  on  his  table  for  reference.  In  short,  it  is  the 
purpose  of  the  librarian  of  congress  and  his  as- 
sociates to  supply  the  unusual  book  for  the  un- 
usual need,  to  make  the  national  library  the  great- 


est reference  library  in  America,  and  the  speaker, 
having  during  the  past  seven  years  borrowed  hun- 
dreds of  books  from  it,  is  able  to  testify  that  this 
purpose  is  not  a  matter  of  theoretical  intention,  but 
of  actual  achievement.  This  being  the  nearest  large 
library  to  the  South,  it  has  seemed  well,  at  a  meet- 
ing of  the  American  Association  for  the  Advance- 
ment of  Science,  held  in  a  southern  city  and  at- 
tended largely  by  southern  men,  to  call  the  atten- 
tion of  Section  F  and  of  the  whole  association  to 
the  great  function  of  this  great  library. 

A  Demonstration  of  the  Ears  of  Some  White  wd 
Colored  People  of  New  Orleans,  La.:  Bobkbi 
Bennxtt  Bkan. 

During  the  past  three  years  and  more  I  have  eol- 
lected  about  200  ears  of  colored  people  in  New  Or- 
leans, and  about  as  many  more  of  white  peopte, 
some  of  which  are  preserved  at  the  Smithsonian 
Institution,  and  the  remainder  at  Tulane  Univer- 
sity.    I  measured  the  ears  after  classifying  then 
according  to   my  grouping  of   hyper,   meso  and 
hypo  forms,  but  I  found  that  many  of  the  ears  of 
the  colored  people  were  unlike  any  of  the  three 
forms,  and  I  call  them  negroid  ears.    I  had  previ- 
ously collected  the  ears  of  Filipinos  and  placed 
them  in  the  Smithsonian  Institution,  and  in  addi- 
tion to  the  ears  that  I  have  collected  and  measured 
I  have  examined  thousands  of  ears  of  Filipinos,  Ne- 
groes, white  people  and  others,  therefore,  I  feel 
qualified  to  classify  the  normal  ear.     The  ears  of 
the  white  people  may  be  grouped  into  three  forms 
which  will  be  described  briefly  as  follows:   The 
hypo  ear  is  a  small  round  ear,  that  has  a  deep 
concha,  with  a  raised  helix,  that  makes  the  ear  look 
like  a  shallow  bowl.      The  meso  ear  is  large,  often  al- 
most rectilinear,  and  somewhat  flattened,  and  not  so 
bowl  shaped  as  the  hypo  ear.     The  hyper  ear  is 
long,    narrow    and    usually   small,    with    everted 
tragus,  antitragus  and  anthelix  and  rolled  back 
helix.     The  meso  ear  seems  to  be  the  form  from 
which  the  others  have  been  derived,  and  the  hypo 
and   hyper   forms  have  apparently  undergone  a 
greater  amount  of  retrograde  metamorphosis  than 
the  meso  ear.    The  three  forms  are  found  among 
the  colored  people  in  almost  as  great  purity  ss 
among  the  white  people,  but  the  most  usual  con- 
dition  of   either   form   is   to   present    a    certain 
amount  of  wrinkling  of  the  helix  as  if  it  had  been 
shriveled,  and  in  contracting  the  ear  is  distorted. 
The  ear  of  the  Negro  also  appears  in  the  form  de- 
scribed by  HrdliSka,  which  is  small,  almost  square 
and  flat  against  the  head.    The  ears  of  the  colored 
people  are,  as  a  rule,  smaller  than  those  of  the 
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white  people,  and  this  in  connection  with  the 
wrinkled  condition  and  the  preeence  of  the  ear 
described  bj  Hrdliika  has  led  me  to  consider  the 
Negro  ear  as  having  undergone  a  greater  amount 
of  retrograde  metamorphosis  than  the  ear  of  the 
white  people,  even  a  greater  amount  than  the  hypo 
or  hyper  forms.  I  am  at  present  at  work  on  the 
derelopmeiit  of  the  ear  of  the  fetus  in  the  colored 
people  to  determine  the  extent  of  development  of 
the  ear  in  the  early  stages  of  fetal  development  in 
order  to  find  the  extent  of  retrograde  metamor- 
phosis. 

The  First-year  Zoology  Course:  John  P.  Camp- 
bill. 

The  first-year  zoology  course  is  of  special  im- 
portance, for  the  reason  that  most  students  go  no 
farther.    It  should,  therefore,  have  the  widest  hu- 
man interest  possible,  and  be  no  more  technical 
than  is  necessary,  in  order  to  give  the  largest  re- 
turns to  the  greatest  number.     As  usually  con- 
dueted,  this  course  consists  of  a  more  or  less  in- 
tensive study  of  a  few*  types,  the  idea  being  that 
the  benefit  to  be  derived  is  directly  proportional 
to  the  amount  of  contact  with  these  in  the  labora- 
tory.   This  is  believed  to  be  wrong,  and  the  idea  is 
urged  that  the  amount  of  laboratory  time  should 
be  just  enough  to  develop  a  mental  attitude  in  the 
student,  and  put  him  in  sympathy  with  the  meth- 
ods by  which  the  subject  has  been  developed.    If 
the  laboratory  work  consists  merely  in  verifica- 
tion, no  amount  wiU  do  this,  but  if  it  is  properly 
conducted,  this  result  may  be  reached  in  less  time 
than  is  commonly  used.    Emphasis  should  be  laid 
also  on  the  historical  and  philosophical  aspects  of 
the  subject,  and  for  this  purpose  students  should 
be  required  to  do  wide  reading  and  make  ample 
abstracts.    Every  eifort  should  be  made  to  have 
the  student  get  a  large  view  of  nature,  and  he 
■hoold  be  able  to  interpret  as  well  as  observe. 
General  discussions  should  be  introduced  wherever 
possible.    Zoology  is  the  study  of  animal  life,  and 
the   more    contact    with    life    is    presented,    the 
stronger  is  the  course.     Morphology  in  the  old 
sense  has  passed  away,  but  the  more  the  student 
learns  to  interpret  structure  in  terms  of  modifica- 
tion in  relation  to  environment,  the  more  is  he 
likely  to  be  mentally  awakened.     The  order  of 
presentation  is  most  important  and,  in  the  writer 's 
eoLpeneate,  few  students  are  intelligently  interested 
in  the  Protozoa,  if  they  are  used  to  introduce  the 
course.    Insects  serve  much  better  as  an  introduc- 
tory subject,  after  which  evolution  may  be  taken 
up.    If  then  the  insects  are  reviewed  and  the  re- 


maining Arthropods  taken  up  in  the  light  of  evo- 
lution, the  study  of  the  tissues  in  these  leads  log- 
ically into  the  Protozoa,  after  which  the  remain- 
ing phyla  may  be  taken  up  in  ascending  order. 
The  success  of  this  course  should  be  measured  hy 
the  reaction  of  the  student,  and  the  proportion  that 
are  attracted  to  take  the  more  advanced  work,  in 
which,  of  coarse,  different  methods  should  be  pur- 
sued. The  round-table  discussion  of  Professor 
Campbell's  paper  was  led  by  Professor  Galloway. 

The  Content  of  a  First  Course  in  Zoology:  T.  W. 
Galloway. 

I.  This  is  so  conditioned  by  what  we  desire  to 
accomplish  that  I  want  to  outline  briefiy  some  of 
the  more  important  things  I  think  we  should  try 
to  do  for  the  pupil  in  such  a  course.  (1)  We 
should  produce  and  conserve  a  vital  interest  in 
animals.  (2)  We  should  secure  an  appreciation  of 
the  human  values  of  animals.  (3)  We  should  en- 
courage the  attitude  in  the  student  of  raising  and 
solving  problems  concerning  animals.  This  means 
the  scientific  attitude  and  the  scientific  method. 
(4)  The  pupil  should  have  some  ability  to  use  the 
library,  the  field  and  the  laboratory  in  pursuit  of 
these  interests.  (5)  He  should  be  able  to  sustain 
interest  in  such  problems  for  considerable  periods. 
(6)  There  should  be  some  sense  of  the  way  in  which 
organisms  respond  to  the  environing  conditions; 
some  conception  of  individual  development,  and  of 
the  evolutionary  series  of  animals.  (7)  The  pupil 
should  have  some  knowledge  of  the  cell  and  of 
protoplasm  as  basal  in  plant  and  animal  life.  (8) 
He  should  get  some  practical  experience  in  classi- 
fying organisms.  (9)  He  should  have  a  concep- 
tion of  the  place  of  man  in  the  biological  series, 
and  in  such  a  way  that  it  will  heighten  rather  than 
diminish  his  appreciation  of  the  meaning  of  the 
higher  human  qualities.  (10)  We  should  secure 
for  him  a  sane  appreciation  of  the  origin  and 
meaning  of  reproduction  and  sex,  and  of  its  bear- 
ing on  human  life. 

II.  It  follows  from  the  above  that  the  point  of 
view  can  not  be  narrowly  morphological.  Such,  or 
all,  of  the  possible  approaches  must  be  used  as 
will  contribute  to  these  ends.  Morphology,  physiol- 
ogy, ecology  and  distribution,  classification,  touches 
of  embryology  and  such  general  questions  as  evo- 
lution, heredity,  history  of  biology  and  the  like, 
must  be  included.  Morphology  alone  secures  little 
more  than  a  certain  deftness  of  observation  and 
expression.  Only  when  it  is  enriched  by  the  more 
vital  aspects  do  we  secure  discrimination,  and  the 
making  and  testing  of  general  conclusions.     The 
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pupil  is  entitled  to  "follow  thru"  in  his  m«ital 
procenes. 

in.  Life  it  too  short  for  these  resnlte  to  be  ae* 
eomplished  hj  the  laboratory  alone  or  ehiefly. 
The  valne  of  laboratory  work  ia  not  in  the  soolog- 
leal  information  gained  hj  means  of  it.  Its  ehief 
value  is  to  enable  the  pupil  to  appreciate  how  the 
information  got  into  the  books,  to  give  him  skill  in 
working  out  things  for  himself,  and  to  use  the  in- 
creased interest  he  has  in  handling  objects  rather 
than  in  reading  descriptions  of  them.  It  appears 
to  me  that  about  one  half  the  time  should  be  given 
to  laboratory  and  field  work,  with  more  emphasis 
on  the  latter  than  is  usual,  and  one  half  to  class 
room,  library  and  museum.  I  conceive  that  very 
much  more  use  should  be  made  of  the  library  and 
somewhat  less  than  is  customary  of  the  text  or  the 
lecture. 

IV.  I  suggest  the  following  for  guidance  in  the 
selection  of  forms  to  be  used  in  the  laboratory 
study.  They  should  be  from  those  groups  that 
have  most  human  meaning;  that  are  most  com- 
mon in  the  environment  of  the  pupil;  that  have 
fewest  disagreeable  and  repelling  points;  that  il- 
lustrate best  the  great  underlying  processes  and 
relations  which  we  desire  the  pupil  to  get.  Such  a 
course  might  very  appropriately  emphasize  the 
Protoaoa,  the  Worms,  the  Mollusks,  the  Arthro- 
pods and  the  Vertebrates,  in  the  laboratory  and 
the  field.  The  library  and  the  museum  may  very 
well  supply  such  synoptic  view  of  the  other  groups 
as  is  needed  in  the  first  course. 

It  is  quite  difficult  but  quite  important  to  re- 
member that  we  are  concerned  to  develop  human 
beings  and  not  in  a  mere  logical  display  of  aoolog- 
ical  material.  There  is  no  necessary  correlation 
between  the  two  processes. 

Note  on  the  PreeeiU  Statue  of  the  Qipey  Mcih 
Paraaitee  in  New  England:  L.  O.  Howakd. 

Some  Notes  Regarding  the  Natwrai  Hietorf  of  the 
Mole  Cricket:  E.  L.  Wobsham. 

The  JaeaidcB  of  Maine  and  their  Bearing  on  the 
Dietribution  of  this  Group  in  America:  Hbk- 

BEST  OSBOSN. 

Odllections  during  the  summer  of  1913  greatly 
extend  the  records  of  the  species  in  this  family  for 
Maine.  For  the  most  part  these  simply  extend 
known  range  from  adjacent  localities,  but  in  some 
eases  from  such  distant  points  as  Michigan,  Iowa 
and  even  the  Bocky  Mountain  region. 

H.  V.  NiAL, 
Seereta^Tf 
Turrs  Gollmi,  Mass. 


SOCIETIES  AND  ACADEMIES 

THB  AMXBICAN  PHYSICAL  SOCIETY 

A  BKOULAB  meeting  of  the  Physical  Society  wu 
held  at  Ck>lumbia  University,  New  York,  on  Feb- 
ruary 28,  when  the  program  was  as  follows: 

"Badiation  Constants  of  a  NitrogeQ-lQled 
Tungsten  Lamp,"  by  W.  W.  CSoblents. 

''The  Villari  OrUical  Point  in  FerromagneUe 
Substances,"  by  S.  B.  WiUiams. 

''Motion  of  a  Radiating  Oscillator,"  by  £.  E 
Wilson. 

"A  Method  of  Bapldly  Extracting,  Purifying 
and  Compressing  Badium  Emanation, ' '  by  William 
Duane. 

"On  the  Asymmetric  Distribution  of  Velocities 
of  Photo-electrons  from  Platiivom  Cathode 
Films,"  by  Otto  Stuhlmann,  Jr. 

"On  the  Density  of  Badiant  Action,"  by  Wil- 
liam Duane. 

"Secondary  Electron  Emissions  from  a  Hot 
Cathode  Caused  by  Positive  Ion  Bombardment,^' 
by  Irving  Langmuir. 

A.  D.  Cole, 
Secretary 

THE    AMEUCAN     PSYCHOLOGICAL     SOCIETY 

The  New  York  Branch  of  the  American 
Psychological  Association  met  in  conjunction  with 
the  Section  of  Anthropology  and  P^ehology  of 
the  New  York  Academy  of  Sciences,  at  Princeton, 
on  February  23.    The  program  was  as  follows: 

"Some  Tests  of  Efficiency  in  Telephone  Opera- 
tors," by  Dr.  H.  0.  McGomas. 

"Transfer  and  Inference  in  the  Substitution 
Test,"  by  Professor  H.  A.  Buger. 

"A  Comparison  of  the  Effects  of  Strychnine 
and  Caffeine  on  Mental  and  Motor  Efficiency,"  by 
Dr.  A.  T.  Poffenberger. 

"A  Comparison  of  Stylus  and  Key  in  tbe  Tap- 
ping Test,"  by  Dr.  H.  L.  HoUingworth. 

Inspection  of  the  Psychological  Laboratory  of 
Princeton,  and  informal  reports  of  work  in  prog- 
ress. 

"An  Experimental  Critique  of  the  Binet -Simon 
Scale,"  by  Carl  C.  Brigham. 

"The  Work  Curve  for  Short  Periods  of  Intense 
Application,"  by  Professor  B.  S.  WoodTvorth. 

"Becall  in  Belation  to  Betention,"  by  Dr. 
Garry  C.  Myers. 

H.  L.  HoLLiNowoBira^ 
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A  New  Cytological  Staining  Method:  Ob-  merated;  experimental  embryology,  a  sub- 
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of  the  older  subjeets  they  shall  supplant,  he 
can  not  but  hesitate.  Which  of  these  true 
and  tried  teething-rings  of  our  zoological 
infancy  shall  be  discarded  f  Can  we  spare 
any  of  themt  I  must  confess  that  after 
considerable  pondering  I  have  concluded 
that  for  the  training  of  the  professional 
zoologist  or  the  teacher  of  zoology  I  do  not 
see  how  we  can.  I  can  find  ways  for  short- 
ening them  to  make  room  for  new  subjects 
and  ways  for  injecting  new  meanings  into 
them  from  our  late  fields  of  discovery,  but 
it  seems  to  me  that  when  all  is  said  and 
done,  comparative  morphology,  including 
embryology,  together  with  some  histology, 
is  a  well-nigh  indispensable  ballast  for  our 
ship  of  biological  progress.  None  of  the 
newer  experimental  lines  can  yet  take  the 
place  of  these  for  training  the  zoological 
apprentice.  I  have  yet  to  find  the  subjects 
in  which  I  can  pin  my  students  down  to  ex- 
act observations,  unequivocal  inference  and 
far-reaching  generalizations  in  the  concen- 
trated form  I  can  secure  in  a  course  of 
study  based  on  morphology,  but  saturated 
throughout  with  demands  for  interpretation 
of  the  structures  under  consideration  in 
terms  of  function  and  environment. 

It  seems  to  me,  moreover,  that  nearly  all 
of  these  newer  lines  actually  or  tacitly  pre- 
suppose a  considerable  amount  of  system- 
atic or  morphological  training.  Much 
of  our  experimental  zoology  has  bearings 
on  the  problems  of  evolution;  hence  what 
can  such  work  mean  to  a  student  who  has 
not  reached  an  understanding  of  organic 
evolution  from  a  careful  comparative  study 
of  animals  of  different  degrees  of  complex- 
ity t  Or  of  what  avail  are  many  of  the  ef- 
forts of  our  statistical  friends,  the  biome- 
tricians,  without  a  keen  appreciation  on  our 
part  of  the  questions  at  issue,  based  funda- 
mentally on  an  understanding  of  the  real 
significance  of  variations  t  Or  in  the  realm 
of  animal  behavior,  one  of  the  insistent  new 


claimants  for  attention,  the  facts  have 
meaning  mainly  as  interpreted  from  the 
comparative  or  the  evolutionaiy  point  of 
view,  which  presupposes  knowledge  of  the 
relative  complexities  of  the  fundamental 
types  of  nervous  fiystems.  Of  what  signifi- 
cance, for  example,  is  Professor  Jennings's 
trained  starfish,  except  as  understood  in 
terms  of  our  knowledge  of  the  starfish  nerv- 
ous system  and  the  animal's  relative  posi- 
tion in  the  animal  kingdom  t 

Or,  taking  the  field  of  experimental  em- 
bryology, how  far  should  we  get  in  true  sci- 
entific appreciation  of  the  recent  woi^  on 
tissue  culture  in  vitro  had  we  not  consider- 
able preliminary  familiarity,  not  only  with 
the  structural  nature  of  tissues  but  with 
general  embryology  as  wellt  And  when  it 
comes  to  the  quest  for  organ-forming  sub- 
stances, cytoplasmic  prelocalizations  or 
whatever  we  may  be  disposed  to  call  pre- 
cleavage  differentiation,  certainly  the  neo- 
phyte can  travel  the  road  towards  under- 
standing but  a  short  distance  without 
considerable  preliminary  knowledge  of  or- 
ganogeny and  even  of  cytology.  Or  again, 
in  the  field  of  genetics,  while  some  of  the 
practical  values  may  be  understood  and 
utilized  by  those  having  meager  knowledge 
of  other  biological  facts,  the  fuU  apprecia- 
tion of  the  new  discoveries  can  be  grasped 
only  by  the  well-rounded  student,  conver- 
sant with  modem  points  of  view  in  the 
fields  of  variation  and  evolution,  embiyol- 
ogy,  cytology  and  general  zoology. 

Coming  to  cytology,  no  one,  I  think,  will 
gainsay  the  statement  that  it  is  highly  de- 
sirable for  students  to  have  had  preliminary 
courses  in  comparative  zoology,  histology 
and  embryology,  to  say  nothing  of  a  grasp 
of  the  problems  of  heredity  and  variation. 

At  the  very  outset  of  our  planning,  of 
course,  we  are  met  with  the  question,  which 
of  our  students  are  we  planning  forf  The 
five  or  ten  per  cent,  who  may  become  pro- 
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fefisional  zoologists,   the  somewhat  larger 
proportion  who  are  going  into  medicine,  or 
the  yastly  greater  proportion  who  are  going 
to  take  only  one,  or,  at  most,  two  or  three 
eoorses  as  part  of  their  general  education  f 
Personally,  after  experimenting  with  vari- 
ous plans  for  different  classes  of  students, 
I  have  reached  the  rather  settled  conviction 
that  no  matter  what  the  later  work  of  the 
students  is  to  be,  they  may  all  profitably 
be  subjected  to  the  same  first-year  course ; 
namely,  a  course  which  will  give  them  a 
^ood  perspective  of  the  whole  field  of  zool- 
ogy, old  and  new,  and  which  emphasizes 
general  principles  rather  than  morpholog- 
ical detail,  though  by  no  means  ignoring  the 
essentials  of  morphology,  or  in  other  words, 
a  course  arranged  for  principles  and  not 
primarily  for  types. 

I  think  there  is  particular  danger  of  the 
specialist  letting  his  specialty  obsess  him 
to  the  disadvantage  of  his  general  introduc- 
tory course.     Even  though  facts  are  for- 
mally true  in  themselves,  the  student  may 
be  given  an  entirely  erroneous  view  of  the 
whole,  if  the  facts  emphasized  are  the  less 
hnportant  components.    To  an  entomologist 
all  zoology  may  lie  in  the  realm  of  the  in- 
sect, or  perhaps  of  even  some  particular 
group  of  insects ;  or,  if  a  specialist  in  fungi, 
all  botany  centers,  perhaps,  in  the  toadstool 
and  its  anemic  brethren ;  or  if  a  cytologist, 
the  student  may  hardly  be  led  to  realize 
that  there  may  be  something  in  the  world 
of  life  worth  studying  that  does  not  lie 
under  a  cover-slip.    I  thoroughly  sympa- 
thize with  the  heartfelt  cry  that  heads  the 
title-page  of  a  recent  elementary  text-book 
in  botany,    ''More  about  hay,  less  about 
karyokinesisi'' 

The  general  course  I  have  in  mind, 
though  omitting  much  of  the  technical  de- 
tail that  a  professional  zoologist  must  ac- 
quire,  nevertheless  should  give  the  prospec- 
tive specialist  such  an  orientation  in  the 


whole  field  of  his  science  as  is  almost  indis- 
pensable for  balance  and  which  in  all  prob- 
abilily  he  will  not  get  in  any  of  his  later 
courses.  At  the  same  time  it  must  give  the 
general  student  an  intelligent  insight  into 
the  real  live  problems  of  zoology  and 
should  tempt  him  to  venture  further  into 
some  of  the  special  phases  of  the  work 
which  appeal  to  him.  The  laboratory  work 
of  this  introductory  course  should,  in  my 
estimation,  be  a  study  of  various  animals 
in  all  their  life  relations,  with  a  constant 
demand  on  the  student  for  interpretation, 
not  merely  corroboration  of  anatomical  and 
morphological  descriptions.  The  forms 
should  be  selected  to  illustrate  general  prin- 
ciples of  physiology,  environmental  rela- 
tions, evolution  and  genetics  as  well  as  phy- 
logenetic  position.  They  should  also  intro- 
duce the  student  to  the  fields  of  embryology 
and  histology.  In  our  own  university  we 
have  found  a  series  consisting  of  the  frog, 
ameba,  Paramecium,  euglena,  volvox,  hydra, 
gonionemus,  crayfish  and  bee  to  answer  our 
purposes  very  well  as  an  introduction  to 
general  principles  in  a  one-semester  course, 
although  we  prefer  to  have  our  students 
take  a  second  semester  of  zoology  supple- 
menting the  general  work  by  additional 
forms  taken  partly  from  the  same  but 
mainly  from  other  phyla  of  the  animal 
kingdom. 

The  frog  is  admirably  adapted  to  the 
elucidation  of  general  principles  of  mor- 
phology, physiology  and  ecology,  and  also 
furnishes  excellent  material  for  an  intro- 
duction to  embryology  and  histology.  In 
our  own  laboratory  we  devote  a  total  of 
some  fifty-six  hours  of  work  to  the  frog. 
We  find  it  a  decided  advantage  to  begin 
with  a  form  sufficiently  large  that  every 
student  can  get  to  work  on  it  during  the 
first  ten  minutes  of  the  first  laboratory 
period.  Having  begun  with  a  larger  form, 
all  will  not  come  to  the  microscopical  work 
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and  require  assistance  at  the  same  time. 
The  transition  from  the  histology  of  the 
frog  to  the  amoeba  is  a  simple  one,  and  in 
the  succeeding  series  of  forms  we  get  not 
only  more  or  less  of  a  gradational  morpho- 
logical sequence  which  will  give  the  student 
some  idea  of  evolutionary  progress,  but  a 
good  series  for  the  introduction  of  the  ideas 
of  animal  behavior,  differences  between 
plants  and  animals  and  other  fundamental 
problems.  For  instance,  in  volvoz  we  see 
the  beginnings  of  the  body  as  distinct  from 
the  germ,  and  it  affords  a  splendid  oppor- 
tunity for  introducing  ideas  relative  to  ger- 
minal continuity,  evolution  of  sex  and  the 
like.  Hydra  and  Oonionemus,  besides  open- 
ing the  way  for  the  conception  of  meta- 
genesis, illustrate  the  simpler  principles 
of  differentiation.  The  frog,  crayfish  and 
bee,  when  contrasted  in  their  structural  ad- 
justments to  environmental  conditions,  give 
an  excellent  selection  for  showing  diverse 
means  of  meeting  the  same  fundamental 
problems  of  existence.  Lastly,  the  bee  is 
excellent  for  guiding  the  student  into  the 
problems  of  genetics.  I  find  that  the  single 
query  in  the  laboratory  outline  as  to  how, 
inasmuch  as  the  workers  are  sterile,  their 
various  characteristics  are  passed  on  to  the 
next  generation,  is  more  serviceable  in 
opening  up  to  the  student  the  real  under- 
lying problems  of  heredity  than  a  consid- 
erable amount  of  mere  lecture  declamation 
on  the  subject  would  be. 

From  the  first  year  on  there  will  be  a  di- 
vergence among  the  students,  depending 
upon  their  future  intentions.  Many  will 
never  get  beyond  the  first  course.  On  the 
part  of  general  students,  however,  I  find  a 
strong  and  increasing  demand  for  at  least 
one  or  two  additional  courses  which  will 
afford  them  greater  opportunity  to  get  the 
bearings  of  biological  principles  on  human 
problems.  I  think  it  can  be  justly  urged, 
therefore,  that  this  applied  phase  of  the 


work  is  worthy  of  a  modest  course  some- 
where in  the  departmental  curriculum  after 
the  first  year.  If  ' '  the  true  study  of  man- 
kind is  man,"  certainly  the  most  promising 
approach  to  this  study  is  through  biology. 
Our  social  and  educational  problems  have 
suffered  too  long  already  at  the  hands  of 
the  biologically  untrained.  I  suspect  that 
to  the  great  majority  of  our  students  who 
will  never  become  trained  zoologists  there 
is  nothing  of  greater  value  we  can  give  them 
than  a  clear-cut  biological  orientation 
towards  the  problems  of  human  life. 
Train  such  students  week  by  week  and 
month  by  month  in  scientific  discrimination 
and  in  the  handling  of  biological  evidence 
secured  by  their  own  efforts  at  observation, 
and  we  shall  contribute  to  society  fewer  vic- 
tims for  the  demagogue,  the  sensationalist 
and  the  charlatan. 

Of  all  people,  the  prospective  teacher 
and  the  social  worker  need  the  vivid  knowl- 
edge of  facts  concerning  living  things  that 
can  be  gained  only  by  direct  contact  with 
the  objects  themselves,   yet  how  few  of 
either  of  this  class  ever  get  more  than  the 
colorless  remnants  of  biological  truth  that 
may  be  gained  at  second  hand  through  the 
paths  of  pedagogy  and  sociology!    Many 
professors  of  pedagogy  and  sociology  are 
coming  to  realize  the  importance  of  prelim- 
inary biological  training  for  their  prot6g6B, 
and,  although  themselves  biologically  un- 
trained, are  endeavoring  to  make  good  the 
deficiency.    While  one  sympathizes  heart- 
ily with   the  feeling  of  necessity  which 
prompts  their  endeavor,  he  can  not  but 
marvel  at  some  of  the  biological  rag-time 
effects  not  infrequently  served  up  ia  these 
fields  as  biological  truths. 

How  many  teachers  have  an  adequate 
understanding  of  the  functional  adjust- 
ments necessary  to  normal  activities  in 
either  simple  or  complex  animals  f  Yet, 
lacking  this,  how  can  they  be  expected  to 
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prescribe  for  the  imperfect  mental  or  phys- 
ieal  adjustments  of  their  charges,  to  estab- 
lish habits  of  thought  or  behavior,  to  correct 
defective  habits  by  developing  compensa- 
toiy  ones,  or  to  lay  down  guiding  principles 
for  the  most  efficient  furtherance  of  normal 
fonetionsY 

Or,  to  turn  to  the  matter  of  natural  en- 
dowment, how  many  of  them  realize  that 
what  a  child  becomes  is  determined  in  great 
measure  by  its  inborn  capacities  and  that 
education  consists  largely  in  applying  the 
stimuli  necessary  to  set  going  these  poten- 
tialities and  of  affording  opportunity  for 
their  expression?  That  of  the  good  pro- 
pensities some  will  require  merely  the 
start,  others  will  need  to  be  fostered  and 
coaxed  into  permanence  through  the  stereo- 
typing effects  of  proper  habits ;  that  of  the 
dangerous  or  bad,  some  must  be  kept  dor- 
mant by  preventing  certain  kinds  of  stimu- 
lation, others  repressed  by  the  cultivation 
of  inhibitive  tendencies,  and  yet  others 
smothered  or  excluded  by  substituting  in 
their  place  desirable  traits  f  And  yet  if 
they  are  ignorant  of  all  this  are  they  not 
pretty  much  in  the  position  of  one  who 
would  attempt  to  operate  a  complicated 
engine  without  any  understanding  of  its 
mechanism  Y 

In  this  whole  matter  of  human  heredity, 
or  eugenics,  clearly  the  biologist  is  the  one 
to  lead  the  way,  and  yet  we  find  this  field 
being  exploited  by  all  sorts  of  impossible 
fanatics  and  incompetents.  In  spite  of  the 
badinage  of  the  press  and  the  confusion 
resulting  from  its  use  of  the  term  eugenics 
in  many  senses,  nearly  all  of  them  equally 
wrong,  the  science  itself  has  come  to  stay, 
and  the  public,  sensing  the  vital  truth  at 
lK>ttom  of  it,  is  going  to  demand  more  and 
more  enlightenment.  Surely  if  anywhere 
ire  need  here  to  guard  against  the  ambitious 
enthusiast  who  promises  the  impossible, 
irho,  for  instance,   at  one  sword   thrust 


would  stay  the  demon  of  degeneracy  and 
restore  a  sort  of  pristine  purity  to  the  hu- 
man race.  And  yet  how  is  the  public  to  be 
guided  aright  unless  biologists,  the  ones 
most  competent  to  advise,  step  forward  and 
keep  them  in  touch  with  the  more  solid  ad- 
vances which  are  being  made  through  the 
sure  though  unspectacular  methods  of  re- 
search t 

In  our  own  institution  I  find  a  strong  de- 
mand on  the  part  of  general  students  for  at 
least  an  additional  lecture  course  in  genet- 
ics with  emphasis  on  the  eugenic  phase. 
Some  take  the  elementary  embryology  as  a 
sort  of  laboratory  course  to  accompany  the 
work  and  it  seems  to  me  that  this  is  a  com- 
bination to  be  commended.  I  see  no  rea- 
son, moreover,  why  such  students  should 
not  be  encouraged  to  take,  as  many  do  with 
advantage,  courses  in  ecology,  animal  be- 
havior, elementary  entomology  or  parasitol- 
ogy, according  to  their  taste,  even  though 
they  do  not  take  the  regular  courses  in  in- 
vertebrate zoology  or  comparative  anatomy 
which  personally  I  feel  are  well-nigh  indis- 
pensable to  those  who  expect  to  teach  zool- 
ogy or  become  investigators. 

But  how,  it  may  be  urged,  are  we  to  find 
a  place  for  the  new  subjects  if  we  are  still 
to  retain  our  traditional  courses?  Will 
these  not  occupy  quite  all  of  the  time  that 
can  be  devoted  to  zoology! 

One  way  to  gain  considerable  time  is  to 
shorten  some  of  these  older  subjects.  This 
can  be  done  without  sacrifice  of  thorough- 
ness on  the  part  of  the  student,  it  seems  to 
me,  by  dissecting  fewer  forms  in  detail  and 
using  the  remaining  forms  largely  for  the 
study  of  the  more  significant  features  in 
which  they  are  different.  Why,  for  in- 
stance, have  the  student  dissect  out  in  mi- 
nute detail  the  arterial  system  of  the  dog- 
fish, perch,  necturus,  turtle,  pigeon  and  cat 
when  a  careful  dissection  of  this  system  in 
the  dog-fish,  necturus  and  the  cat,  together 
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with  a  comparatively  brief  study  of  the 
corresponding  systems  in  demonstration 
specimens  of  the  other  forms,  will  give  him 
the  necessary  experience,  knowledge  and 
I>er8pective  to  serve  the  full  educative  value 
of  the  workt 

But  does  this  advocacy  of  retaining  the 
old  standbys  carry  with  it  the  corollary 
that  they  are  to  be  taught  in  the  same  old 
way,  from  the  same  old  malodorous  speci- 
mens, and  from  the  same  old  standpoint? 
By  no  means.  There  is  such  a  thing  as  let- 
ting nearly  all  of  the  newer  fields  enter  into 
the  traditional  courses  to  vitalize  and  il- 
lumine them  while  at  the  same  time  retain- 
ing their  valuable  disciplinary  and  informa- 
tional features.  We  need  not  replace  or 
dilute,  but  rather  compress  more  of  value 
into  these  courses  by  insisting  on  ecological 
and  physiological  along  with  the  morpho- 
logical and  evolutionary  interpretations. 
A  frog,  for  example,  is  interesting  enough 
as  a  piece  of  architecture,  but  it  becomes 
many  times  more  interesting  when  we  ad- 
vance to  its  interpretation  as  a  machine 
constructed  for  the  performance  of  a  wide 
range  of  life  activities.  When  the  student 
examines  our  selected  types  of  animal  ma- 
chines in  the  laboratory  he  should  be  made 
to  realize  that  he  is  not  only  to  interpret 
their  respective  structures  as  so  many  in- 
tergradients  in  an  evolutionary  series,  but 
that  he  is  also  to  explain  the  mechanism  in 
each  case  in  terms  of  function  and  adjust- 
ment to  environment.  What  a  given  struc- 
ture accomplishes  and  how  it  does  it,  what 
its  efficiency  is  as  compared  with  other 
types,  is  of  fully  as  great  importance  as 
how,  from  the  evolutionary  point  of  view, 
this  or  that  organ  has  advanced  or 
regressed  over  the  corresponding  one  in 
some  other  animal.  Omit  either  kind  of  in- 
terpretation and  the  student  has  been  de- 
prived of  valuable  insight  that  he  might 
have  had  with  very  little  additional  effort. 


It  may  seem  banal  even  to  call  attention  to 
this  obvious  fact,  but  visit  the  average  lab- 
oratory or  look  into  the  laboratory  maniials 
in  common  use  and  one  can  not  but  fed 
that  this  evident  fact  has  been  almost  en- 
tirely ignored. 

I  think  there  is  a  nearly  universal  feel- 
ing to-day  that  we  have  been  too  closely 
wedded  to  structure  and  have  wrongly  di- 
vorced it  from  function  and  enviromnental 
adjustment;  our  convictions,  however,  find 
but  tardy  expression  in  our  manuals  and 
laboratory  directions.  Part  of  this  sitoa- 
tion  is  undoubtedly  due  to  the  inertia  of 
routine.  It  is  much  easier  to  realize  that 
another  system  is  better  than  actively  to 
break  with  traditional  texts  and  gnidea 
and  rearrange  our  work  in  harmony  witk 
our  new  ideals. 

Supposing  that  I  had  a  free  hand  to  ar- 
range a  curriculum  for  a  zoological  depart- 
ment according  to  my  own  feeling  of  what 
would  turn  out  a  well-balanced  student  to 
undertake  graduate  work  or  to  become  a 
teacher  in  secondary  work,  I  should  plan 
about  as  follows:  a  two-semester  course  in 
elementary  zoology  of  five  credit  hours  per 
semester;  a  one-semester  course  each  in 
invertebrate  zoology,  comparative  organol- 
ogy of  vertebrates,  embryology  and  histol- 
ogy, omitting,  if  anything,  the  histology. 
Into  all  of  these  I  would  inject  as  much  of 
the  living  animal  and  of  experimental  proc- 
esses and  interpretations  as  was  at  all  prac- 
ticable; that  is,  I  would  have  these  funda- 
mental  courses    morphological    but   shot 
through  and  through  with  interpretataona 
of  functions  and  adjustments. 

Finally  I  should  want  to  see  ottereA  audi 
additional  courses  in  animal  behavior, 
ecology,  cytology,  experimental  embzjol* 
ogy,  general  physiology,  genetics  and  othtf 
special  subjects,  as  the  abilities  and  tastoi 
of  my  departmental  colleagues  and  myadf 
would  warrant 
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As  for  gradnate  students  it  seems  to  me 
that  8in6e  they  are  presumably  mature  in- 
diTJduals  with  thorough  preliminary  train- 
ing in  the  main  zoological  subjects^  one  of 
the  important  things  to  do  is  to  wean  them 
away  from  mere  couise  taking,  a  habit  with 
wiiieh  th^  are  usually  obsessed,  and  head 
them  into  problems  and  seminaries.     If 
tiieir  preparation  is  inadequate  let  fhem 
take  courses  open  to  advanced  undergradu- 
ates but  strictly  graduate  courses  can,  I  be- 
fieve,  be  advantageously  restricted  to  a  few 
lectures  per  week  in  vtfqpus  special  fields. 
Being  mature,  the  graduate  student  may 
well  be  expected  to  get  much  of  his  in- 
formation by  reading  for  himself.    By  way 
of  suggestion  I  would  give  him  a  memo- 
nndum  to  the  effect  that  it  goes  without 
saying  that  in  addition  to  his  more  tech- 
nical pursuits,  every  candidate  for  the  doc- 
torate will  be  expected  to  know  modem  evo- 
lution problems;   the  generally  accepted 
Tiews  on  phylogenetic  relationships  and  the 
validity  of  the  criteria  on  which  these  are 
based ;  and  the  elements  of  animal  behavior, 
genetics  and  developmental  mechanics.    A 
suitable  list  of  special  references  for  study 
in  these  fields  would  be  appended. 

Furthermore,  for  the  purpose  of  broaden- 
ing his  interests  and  cultivating  a  sense  of 
proportion,  each  candidate  might  advan- 
tageously be  given  a  list  of  fifty  or  more 
books  ihsit  he  is  exx>ected  to  have  read  be- 
fore he  completes  his  work.    This  list  would 
ioelude  mainly  the  general  classics  of  the 
subject  in  various  departments,  such  as 
▼QjageSy  travels  and  explorations;  history; 
biography;  a  few  special  memoirs;  gen- 
eral  principles ;  a  few  works  of  the  better 
literary  naturalists ;  and  some  of  the  more 
general  works  in  special  fields. 

In  ecmclusion  I  should  say,  then,  that  I 
see  no  need  of  abandoning  our  general  zo- 
dogy,  comparative  anatomy,  invertebrate 
aoology,  embryology  and  histology  courses 


in  favor  of  the  newer  biological  sciences, 
though  we  can  perhaps  advantageously 
shorten  them  to  make  room  for  courses  in 
tiie  new  subjects  and  we  can  pervade  them 
all  more  or  less  with  the  method  and 
thought  of  the  newer  work.  If  in  these 
fundamental  courses  we  will  but  put  life 
back  into  our  laboratory  specimens,  life 
into  our  method  of  offering  them  as  sub- 
jects for  thought,  and  life  into  our  stu- 
dents by  forcing  them  into  the  interpreta- 
tive attitude  of  mind,  then  I  think  we  shall 
have  gone  far  toward  introducing  our 
charges  to  much  that  is  significant  in  the 
newer  fields  without  sacrificing  the  well- 
recognized  values  of  the  older  discipline. 

Michael  F.  Gutbb 

tjNIVXBSITY  OF  WISCONSIN 


FMOM  TEE  STANDPOINT  OF  A  BOTANIST 

Those  of  us  who  are  possessed  of  a  con- 
servative temperament  may  be  inclined  to 
look  askance  at  the  newer  fields  of  investi- 
gation, or  to  doubt  their  value  for  educa- 
tional purposes.  If  so,  we  need  merely  to 
consider  that  not  many  years  ago  science  of 
any  kind  was  not  regarded  as  a  suitable 
subject  for  school  or  college.  Moreover,  the 
sciences  themselves  have  undergone  a 
marked  evolution.  The  earliest  biological 
studies  were  descriptive  and  enumerative; 
then  came  the  study  of  internal  structure, 
followed  in  its  turn  by  the  study  of  func- 
tion, environment  and  inheritance.  To  an 
outsider  it  looks  as  though  the  subject  of 
entomology  were  still  largely  in  the  taxo- 
nomic  stage  of  development,  which  is'  not 
to  be  wondered  at  when  one  recalls  that 
over  half  the  species  of  animals  are  insects. 

Instruction  in  biology  has  likewise  ex- 
hibited an  evolution;  it  no  longer  consists 
wholly  or  even  largely  of  systematic  work. 
Botanists  still  do  a  certain  amount  of 
''manual  labor,"  but  fortunately  we  have 
passed  out  of  the  period  when  first-year 
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botaoy  consisted  in  a  study  of  Gray's  Man- 
ual, and  the  second-year  botany  of  more 
Qray's  Manual.  Botanists  have  traveled 
a  long  way  from  the  ideal  of  LinnsBus,  who 
declared  that  the  only  worthy  task  of  a 
botanist  is  to  know  all  the  species  of  the 
vegetable  kingdom  by  name.  Thus  prog- 
ress has  been  the  word  in  biological  teach- 
ing, but,  as  has  been  the  case  in  education 
in  general,  fads  have  crept  in  and  have 
usurped  the  place  rightly  belonging  to  less 
spectacular  but  more  fundamental  aspects 
of  the  subject.  One  of  the  most  pernicious 
of  these  in  the  recent  history  of  botanical 
instruction  is  indicated  by  the  flood  of  ele- 
mentary text-books  on  so-called  practical 
botany,  in  which  there  is  very  little  botany, 
but  a  good  deal  of  elementaiy  forestry, 
horticulture,  plant  breeding  and  the  like. 
Since  all  of  us  specialists  are  faddists  in 
a  more  or  less  worthy  sense,  we  run  the  risk 
of  introducing  our  favorite  topics  into  our 
courses,  and  even  giving  them  undue  prom- 
inence. Moreover,  we  may  experiment  on 
the  matter  and  method  of  our  courses,  while 
quite  alive  to  the  danger  of  riding  our 
hobby  in  the  lecture  room.  It  will  prob- 
ably be  agreed  that  the  course  which  is 
most  important  from  the  standpoint  of 
pedagogic  experiment  is  the  introductory 
course — general  biology  or  general  botany 
or  general  zoology,  as  the  case  may  be.  In 
fact  it  may  be  said  that  the  crux  of  the 
question  lies  here,  for  if  it  can  be  decided 
what  is  to  be  the  content  of  this  general 
course  the  more  advanced  courses  will 
readily  fall  into  line ;  the  character  of  the 
latter  will  be  largely  determined  by  the 
special  needs  in  the  particular  institution; 
for  instanxse,  the  course  in  plant  pathology 
which  would  be  required  in  a  college  of 
agriculture  would  naturally  be  represented 
in  a  less  technical  institution  by  an  ad- 
vanced course  in  fungi.  Further,  the  gen- 
eral course  includes  all  the  biology  which 


many  students  get,  hence  this  course  should 
be  organized  with  particular  care. 

Coming  then  to  the  consideration  of  the 
general  course,  a  study  of  curricula  shows 
that  there  is  a  marked  lack  of  unanimity 
among  biologists  as  to  what  should  be  its 
content,  and  this  fact  causes  no  snrpriae, 
but  is  entirely  reasonable  in  view  of  the 
diversity  in  needs  of  students.    The  lack 
of  uniformity  which  courses  exhibit  arises 
from  selection  of  material,  for  in  a  fidd  so 
vast  one  can  scarcely  hope  to  treat  the 
whole,  even  in  a^^eneral  way.     If  such 
should  be  attempted,  we  encounter  at  least 
two  dangers :  first,  a  topic  must  be  treated 
so  briefly  that  students  fail  to  comprehend 
it.    Any  one  who  has  tried  to  make  Men- 
del's law  clear  to  a  freshman  class  will  ap- 
preciate this  statement.    Second,  when  the 
student  begins  more  advanced  courses  he 
loses  the  advantage  of  entering  distinctlj 
novel  fields — ^we  have  already  sucked  the 
juice  out  of  the  orange,  so  to  speak.   But  if 
the  whole  subject  may  not  be  covered,  it 
becomes  necessary  to  select,  and  continued 
selection  through  a  period  of  time  has  re- 
sulted in  the  survival  of  the  fittest,  that  is, 
the  assembling  of  a  number  of  topics  which 
may  be  regarded  as  fundamental.    These 
topics  in  a  well-ordered  course  represent 
principles,  for  the  plants  or  animals  stud- 
ied are  not  introduced  for  their  own  sake, 
but  in  order  to  illustrate  one  or  more  prin- 
ciples which  it  is  desired  to  teach.    Thus  a 
liverwort  may  not  be  of  great  importance 
on  its  own  account,  but  it  illustrates  alter- 
nation of  generations  and  the  probable  ori- 
gin of  a  land  flora,  and  hence  properiy 
flnds  a  place  in  a  general  course. 

When  a  new  field  o&  discovery  supplies 
facts  which  make  a  claim  for  introduction 
into  the  general  course,  they  must  justii^ 
the  claim,  lest  we  crowd  out  the  tried  and 
proved  to  make  room  for  the  new.  The 
significance  and  value  of  a  new  fact  may 
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be  tested  thns :  how  does  it  react  on  the  al- 
ready ascertained  body  of  facts  t    Does  it 
essentially  modify  what  we  have  come  to 
regard  as  fundamental  concepts  t    The  an- 
swer to  these  questions  will  go  far  in  deter- 
mining whether  a  new  fact  or  theory  shall 
find  a  place  in  a  general  course.    Judged 
l^  this  criterion,  paleobotany  has  won  for 
itself  a  place  in  any  course  where  the  rela- 
tionships between  plants  constitutes  one 
of  the  fundamental  principles.    Not  that 
paleobotany  needs  to  be  introduced  for- 
mally under  that  designation,  but  fossil 
plants  may  now  be  dealt  with  in  an  evolu- 
tionary scheme  in  the  same  way  as  existing 
ones,  and  our  view  of  the  plant  kingdom  as 
a  whole  is  correspondingly  broadened.    To 
quote  D.  H.  Scott:  ''Our  whole  conception 
of  two  at  least  of  the  great  divisions  of  the 
Vegetable  Kingdom — ^the  Pteridophyta  and 
the  Gymnosperms — and  of  their  mutual  re- 
lations, is  already  profoundly  influenced 
by  the  study  of  the  ancient  forms."    In  a 
similar  way  recent  progress  in  plant  anat- 
omy has  so  far  established  a  new  point  of 
view  that  its  results  must  be  incorporated 
in  all  but  the  most  elementary  presentation 
of  the  subject  of  morphology. 

But  there  are  other  ways  in  which  a  new 
topic  may  justify  its  claim  for  insertion  in 
a  general  course.  The  new  facts  may  have 
such  intrinsic  and  fundamental  importance 
that  they  may  fitly  find  place  in  a  course, 
although  not  reacting  to  any  considerable 
extent  on  the  older  material.  In  this  way 
the  leading  facts  concerning  inheritance 
may  justify  the  place  they  hold  in  some 
general  courses.  A  real  difficulty  in  includ- 
ing this  topic  arises  from  the  fact  that 
freshmen  lack  the  antecedent  training  in 
cytology  and  embryology  which  is  desirable 
before  one  can'  really  grasp  the  principles 
of  heredity. 

A  principle  which  must  not  be  lost  sight 
of  in  deciding  for  or  against  a  new  topic  is 


its  pedagogic  value.  New  subjects  suffer  in 
this  respect  from  their  lack  of  organiza- 
tion; they  consist  largely  of  a  number  of 
interesting  and  significant  observations, 
but  these  are  at  first  unrelated,  and  there- 
fore of  inferior  value  for  teaching  pur- 
poses. A  good  example  is  seen  in  the  mass 
of  facts  which  is  accumulating  as  the  result 
of  the  activity  of  workers  along  Mendelian 
lines.  It  has  also  been  noticed  that  specu- 
lation has  run  far  in  advance  of  these  facts 
— ^an  observation  which  carries  its  own 
moral.  Plant  ecology  is  another  branch  of 
the  subject  which  lacks  organization.  As 
Cowles  has  said,  until  recently  ecology  had 
no  fundamental  concepts.  Moreover  some 
of  the  workers  who  have  rushed  into  this 
field  have  not  hesitated  to  provide  a  plausi- 
ble explanation  for  every  phenomenon, 
with  the  result  that  careful  work  has  been 
discredited  along  with  the  hasty.  We 
should  beware  of  the  attitude  of  mind 
which  leads  us  to  explain  everything.  We 
have  abundant  reason  to  consider  this  mat- 
ter of  pedagogic  value,  for  we  must  realize 
that  sciences  and  especially  the  biological 
sciences  are  still  on  trial  as  subjects  suit- 
able for  schools  and  colleges,  and  that  some 
disappointment  has  been  manifested  at  the 
results  following  their  introduction.  All 
sciences  still  suffer  from  a  lack  of  the  defi- 
nite organization  which  has  long  been  pos- 
sessed by  the  classics  and  mathematics. 
Biology  is  indulgently  tolerated  by  the  fol- 
lowers of  the  more  exact  sciences;  in  the 
words  of  one  of  my  engineering  colleagues, 
''biology  is  largely  an  observational  sub- 
ject." Hence  we  do  well  to  be  sparing  in 
our  introduction  of  new  and  unorganized 
branches  of  our  subject.  We  are  in  danger 
of  sacrificing  a  training  in  exact  thinking, 
such  as  is  provided  by  comparative  mor- 
phology, and  gaining  only  intellectual 
haziness.  That  this  is  a  prevalent  and 
serious  defect  in  American  education  is 


380 


SCIENCE 


[N.  8.  Vol.  XXXIX.  No.  1002 


borne  out  by  the  report  of  Oxford  tatora 
concerning  Bhodes  scholars;  the  tnton 
readily  admit  the  mental  alertness  of  the 
American  scholars,  but  uniformly  remark 
upon  their  inability  to  settle  down  to  do  a 
long  spell  of  thorough  work. 

Again,  since  we  very  properly  lay  more 
stress  on  nature  than  on  books,  the  avail- 
ability of  a  new  topic  for  laboratory  pur- 
poses must  be  considered.  It  is  a  matter  of 
comjnon  experience  that  morphological 
work  presents  fewer  difficulties  than  any 
other  when  unwieldy  classes  have  to  be 
marshalled  section  after  section  in  over- 
crowded laboratories.  Unless  numerous 
assistants  and  abundant  laboratory  and 
greenhouse  space  are  available,  work  along 
physiological,  ecological  or  genetic  lines  is 
apt  to  result  in  much  waste  of  time  and  few 
profitable  results,  while  at  the  same  time 
the  student  is  missing  the  opportunity  of 
la3ring  a  stable  morphological  foundation 
for  his  later  studies. 

Even  when  the  best  word  has  been  said 
in  behalf  of  the  newer  fields,  the  preemi- 
nence of  morphology  as  the  sine  qua  non  of 
instruction  remains  untouched.  Though 
the  educational  pendulum  may  swing  far 
to  the  right  and  left,  it  returns  to  its  stable 
position,  and  that  position  points  to  mor- 
phology. One  of  the  dangers  which  a  stu- 
dent encounters  is  that  of  specializing  too 
early,  before  he  has  laid  a  solid  foundation. 
Hence  our  general  course  must  show  a  pre- 
ponderance of  that  branch  which  experi- 
ence has  shown  to  be  fundamental.  Exam- 
ples of  the  fatal  consequences  of  an  absence 
of  adequate  knowledge  of  morphology  are 
not  hard  to  find.  On  the  botanical  side  we 
need  only  recall  the  blunders  of  the  earlier 
paleobotanists,  who  framed  phylogenies 
based  on  external  structures  only,  and  in 
our  own  day  we  have  the  sorry  spectacle  of 
experimental  morphologists  who  have  a 
slender  grasp  of  morphology,  and  of  plant 


physiologists  who  propose  theories  which 
are  at  once  seen  to  be  untenable  when 
viewed  in  the  light  of  the  elementary  facia 
of  histology.  Work  in  genetics  or  in  plant 
pathology  carried  on  by  those  who  are  not 
rooted  and  grounded  in  morphology  is 
bound  to  be  of  the  empiric  type,  too  greatly 
resembling  the  product  of  the  short  courses 
in  agriculture. 

What  then  shall  be  the  nature  of  the 
well-ordered  general  course  t  Since  a  paper 
such  as  this  is  more  or  less  the  writer's  con- 
fession of  faith,  I  may  as  well  conclude  1^ 
telling  what  we  are  attempting  to  do  in  the 
institution  which  I  represent.    First,  the 
course  is  one  in  general  biology,  in  which 
the  professors  of  botany  and  zoology  lecture 
in  turn,  each  completing  a  topic  before  giv- 
ing place  to  the  other.    During  the  greater 
part  of  the  year  the  morphology  of  the  two 
kingdoms    is    developed,    but    each   form 
selected  for  study  is  considered  not  on  its 
own  account,  but  is  introduced  in  order  to 
illustrate    some    fundamental    principle. 
Form  and  function  go  hand  in  hand,  each 
supplementing  the  other.    Thus  the  course 
is  strung  on  an  evolutionary  and  also  a  phys- 
iological thread.     Any  form  which  does 
not  fit  in  with  this  scheme  is  ruthlessly 
weeded  out.     At  suitable  times  general 
topics  such  as  evolution,  heredity  and  cer- 
tain ecological  themes  are  formally  treated. 
Laboratory  work  for  the  most  part  follows 
the  order  of  topics  adopted  in  the  class^ 
room,  but  while  human  physiology  is  being 
considered  in  the  class-room  the  class  is  dis- 
secting the  frog  in  the  laboratory. 

Realizing  that  it  is  somewhat  presumpta- 
ous  for  one  man  to  speak  for  all  botanists, 
I  have  sought  the  opinion  of  a  botanist  who 
has  had  long  experience  in  teaching.  Dr. 
John  M.  Coulter,  and  have  been  pleased  to 
find  that  his  view  of  the  subject  matter  of 
an  elementary  course  pretty  elosely  eor- 
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responds  with  the  one  expressed  in  the 
foregoing.    I  take  the  liberty  of  quoting: 

I  should  say  that  the  elementary  course  or 
eonrses  in  botany  should  always  be  synthetic. 
Fondamental  in  the  synthetic  presentation  of  bot- 
any I  should  say  is  morphology,  for  I  do  not  be- 
lieve that  any  effective  work  can  be  done  without 
some  knowledge  of  the  structures  involved.  Then 
I  should  say  that  the  morphological  thread  that 
runs  through  the  course  should  string  together  the 
meet  important  physiological  phenomena  as  ex- 
planations of  morphological  structure.  In  fact,  I 
would  not  regard  any  morphology  as  significant 
that  could  not  be  explained  in  terms  of  physiology; 
and  on  the  contrary,  I  would  not  regard  any  physi- 
ology as  worth  while  that  could  not  be  fitted  into 
morphological  structure.  In  other  words,  I  can  not 
divorce  the  machine  from  its  work.  NaturaUy  in 
this  statement  ecology  becomes  merely  a  form  of 
physiology.  This  would  be  my  general  notion  as  to 
the  content  of  an  elementary  course  in  botany. 

What  should  be  given  afterwards  depends  en- 
tirely ux>on  the  size  of  the  botanical  staff  and  its 
differentiation  in  interest.  After  the  synthetic 
course,  I  think  there  should  be  opportunity  to  de- 
velop morphology,  physiology,  ecology,  etc.,  inde- 
pendently. Of  course,  experimental  morphology 
should  come  in  as  a  hybrid  between  morphology 
and  physiology.  I  should  say  that  genetics  would 
come  after  almost  everything  else. 

M.  A.  Chbtslsb 

ITnivibsitt  of  Maine, 
Oboko,  Ms. 

'         EXPEBIMENTALI8M  IN  ZOOLOGY 

The  followers  of  science  have  shown  at 
all  times  a  marked  disposition  to  readjust 
the  style  of  their  intellectual  apparel  to 
new  conditions,  and  in  this  respect  the 
zoologist  is  no  exception.  There  are  some 
among  ns  who  still  prefer  to  appear  in  the 
ancient  and  respectable  mental  garb  of  the 
STTBtematist,  others  who  adorn  themselves 
in  the  Empire  costume  of  the  comparatiye 
anatomist,  and  still  others  who  have  put 
on  the  Victorian  attire  of  the  embiyologist. 
But  he  who  wishes  to  be  truly  modem  is 
content  to  clothe  himself  in  only  the  scanty 
raiment  of  the  experimentalist.    A  glance 


at  this  last  class  shows  it  to  be  made  up  of 
the  young  and  the  would-be-young.  This 
latest  style,  unlike  its  predecessors,  is  not 
a  creation  from  Paris  or  from  London,  but 
is  largely  a  home-product,  the  result  of 
what  its  inceptors  would  call  internal  fac- 
tors, those  conveniently  vague  things  about 
which  we  know  so  little.  Although  we  are 
not  wholly  clear  as  to  the  process  by  which 
we  have  come  to  be  experimentalists,  we 
are  convinced  that  it  depended  upon  some- 
thing like  an  irreversible  reaction  and  that 
we  have  come  to  stay. 

The  experiment,  however,  is  by  no  means 
a  modern  invention.  As  early  as  the  thir- 
teenth century  Roger  Bacon  was  proclaim- 
ing to  unsympathetic  scholars  its  soundness 
as  an  instrument  for  the  discovery  of  truth. 
In  his  opus  majus  he  maintains  that 

There  are  two  modes  of  knowing;  by  argument 
and  by  experiment.  Argument  concludes  a  ques- 
tion; but  it  does  not  make  us  feel  certain,  or  ae- 
quiesee  in  the  contemplation  of  truth,  except  the 
truth  be  also  found  to  be  so  by  experience. 

And  still  farther  on  in  the  same  work  he 
declares  that 

Experimental  science,  the  sole  mistress  of  specu- 
lative sciences,  has  three  great  prerogatives  among 
other  parts  of  knowledge:  First,  she  tests  by  ex- 
periment the  noblest  conclusions  of  aU  other  sci- 
ences; next,  she  discovers  respecting  the  notions 
which  other  sciences  deal  with,  magnifloent  truths 
to  which  these  sciences  themselves  can  by  no  means 
attain;  her  third  dignity  is,  that  she  by  her  own 
power  and  without  respect  of  other  seienees,  in- 
vestigates the  secrets  of  nature. 

Although  Boger  Bacon's  utterances  in 
favor  of  experimental  science  were  made 
over  three  centuries  before  the  days  of  his 
illustrious  fellow  countryman,  Francis 
Bacon,  and  at  a  time  when  such  utterances 
were  dangerous,  they  were  by  no  means  the 
earliest  expression  of  the  experiment. 
Some  sixteen  centuries  before  Boger  Ba- 
con's time,  Aristotle  wrote  in  simple  lan- 
guage an  account  of  what  is  probably  the 
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earliest  recorded  biological  experiment.  It 
deals  with  the  physiology  of  the  senses  and 
reads  as  follows : 

Bj  crossingr  the  fingers  a  single  object  under 
them  appears  to  be  two  and  yet  we  do  not  saj 
there  are  two ;  for  sight  is  more  decisive  than  touch. 
If,  however,  touch  were  our  only  sense,  our  judg- 
ment would  declare  that  the  single  object  is  two. 

Thus  Aristotle  employed  the  experimen- 
tal  method  for  the  discovery  of  truth. 
With  all  this  history  behind  us  it  may  seem 
strange  that  we  have  been  so  slow  in  ap- 
preciating the  significance  of  this  method. 
But  it  must  be  remembered  that  the  bio- 
logical sciences,  unlike  physics  and  chem- 
istry, have  had  an  enormous  volume  of 
descriptive  material  to  handle,  and  that  it 
was  only  after  this  task  was  well  under 
way  that  really  fundamental  problems 
could  be  attacked.  It  is  also  to  be  kept  in 
mind  that  such  sciences  as  chemistry  and 
physics  have  begun  to  yield  only  recently 
results  and  methods  which  have  been  of 
direct  service  to  biology.  Viewed  from  this 
standpoint  the  whole  course  of  develop- 
ment of  the  methods  employed  in  biological 
research  is  a  natural  one,  and,  though  we 
may  not  fully  appreciate  all  the  steps  by 
which  we  have  reached  this  new  road  to 
discovery,  we  are  persuaded  that  the  course 
we  have  taken  is  the  result  of  the  untram- 
meled  growth  of  our  science. 

With  the  acceptance  of  the  experimental 
method  as  a  part  of  the  means  of  biological 
research  comes  the  responsibility  of  train- 
ing students  in  the  new  way  of  work.  To 
those  of  us  whose  zoological  apprenticeship 
centered  round  the  parafSn  bath  and  the 
microtome,  this  is  no  simple  proposition. 
With  little  physics,  less  chemistry,  and 
almost  no  mathematics  we  find  ourselves 
poorly  equipped  to  meet  the  new  emergen- 
cies. One  of  my  colleagues  trained  in  this 
fashion  seems  never  to  appreciate  the  fact 
that  there  is  a  third  dimension  in  space,  and 


in  my  case  mathematics  is  metamorphosed 
from  one  of  the  most  exact  forms  of  expres- 
sion into  one  of  the  most  inexact.    Al- 
though we  may  take  consolation  in  the  fact 
that  even  so  illustrious  a  physicist  as  Fara- 
day was   essentially  unmathematical,  we 
can  not  look  upon  the  deficiencies  that  I 
have  just  pointed  out  without  recognizing 
that  they  are  real  shortcomings.    These  de- 
fects in  our  early  training  can  not  be 
ascribed  to  lack  of  reasonable  foresight  on 
the  part  of  our  teachers  or  even  to  our  own 
idleness.     They  are  the  natural  result  of 
the  prodigious  rate  at  which  our  science 
has  been  growing,  a  rate  that  made  it  im- 
possible for  even  the  best  informed  of  a 
generation  ago  to  predict  the  needs  of  to- 
day.   This  is  true  not  only  of  the  present, 
but  also  of  the  past.    Darwin's  early  train- 
ing was  that  of  a  physician,  and  Huxley 
actually  went  into  medical  practise.    Both 
men  in  their  early  days  never  entered  a 
biological  laboratory,  for  the  obvious  reason 
that  no  such  institution  existed,  and  both 
regretted  their  educational  deficiencies. 

Inadequately  trained  ourselves,  how  are 
we  to  meet  the  problem  of  training  others 
in  the  new  directions  f    The  situation  seems 
to  include  to  a  certain  degree  the  impossi- 
bility of  lifting  oneself  by  one's  boot-straps. 
But  I  suggest  that  while  tugging  at  the 
straps  a  slight  jump  will  lift  us  a  little,  and 
the  jump  that  seems  to  me  to  be  advisable 
is  to  recommend  that  our  students  pay 
more  attention  to  chemistry  and  physies, 
sciences  in  which  the  experimental  method 
is  well  developed  and  which  are  yielding 
results  that  are  applicable  more  and  more 
to  the  fundamental  problems  of  biology. 
Such  a  training,  when  rigorously  pursued 
by  a  student  with  a  clear  understanding 
of  its  relations  to  biological  work,  is  bound 
to  be  richly  productive  as  soon  as  it  is 
turned  in  the  appropriate  direction. 

But  physics  and  chemistry  are,  in  my 
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opinion,  only  part  of  the  preliminary  sci- 
entific training  for  these  new  lines  of  work. 
The  zoologist  is  continually  confronted  at 
least  in  his  study  of  the  higher  animals 
with  those  complicated  conditions  that  we 
recognize  in  our  own  mental  states.    That 
such  conditions  exist  in  varying  degrees  in 
the  lower  animals  no  one  can  deny.    The 
questions  that  arise  concerning  them  are 
what  is  their  nature  and  to  what  extent  are 
they  present  in  the  lower  forms.     These 
problems  are  psychological,  and  I  should, 
therefore,  regret  to  see  a  prospective  zoolo- 
gist omit  from  his  preliminary  training  a 
reasonable  grounding  in  this  field  of  in- 
vestigation.   In  one  way,  however,  I  regard 
psychology  as  less  important  for  the  be- 
ginner than  physics  and  chemistry.    In  it 
the  experimental  method  is  less  completely 
developed  than  in  the  two  sciences  just 
named.    In  truth,  it  is  in  this  respect  much 
like  biology  itself  and  in  need  of  help 
especially  from  the  side  of  chemistry.    The 
genius  of  Helmholtz  seems  to  have  had  such 
an  overwhelming  influence  on  most  psy- 
chologists that  they  have  been  content  to 
study   almost  exclusively  the  physics  of 
sensory  phenomena  to  the  neglect  of  other 
psychological  fields,  such  as  the  chemistry 
of  the  central  nervous  states.    But  though 
XMychology  may  have  its  own  difficulties,  I 
nevertheless  regard  it  as  a  field  that  should 
be  included  in  the  general  training  of  every 
student  who  aspires  to  a  broad-minded  and 
productive  scholarship  in  zoology.     With 
the  botanist  it  may  be  different.    He  some- 
times   counts  himself  fortunate   to   have 
escaped  the  problem  of  mind,  but  to  my 
way  of  thinking  this  very  problem  is  one 
of  those  elements  which  makes  zoolo^  so 
intensely  interesting. 

But  the  young  zoologist  trained  in  the 
experimental  method  by  physics  and  chem- 
istry, and  heedful  of  the  fact  that  the  ma- 
terial   of    his    investigation   may   exhibit 


among  its  characteristics  some  of  the  phe- 
nomena of  intelligence,  must  still  assume  a 
very  different  attitude  toward  his  work 
from  that  which  most  of  us  were  accus- 
tomed to  in  the  laboratories  of  twenty  or 
thirty  years  ago.  Those  were  the  days  of 
morphology,  when  the  visible  structure  of 
the  organism  was  all  important  and  the 
problem  of  the  homology  of  various  parts, 
the  integrity  of  the  germ  layers,  and  so 
forth  were  of  foremost  interest.  The  atti- 
tude of  the  average  student  of  those  days 
was  essentially  anatomical,  and  the  ana- 
tomical conception  of  an  organism  was 
that  of  a  standing  motionless  object.  Im- 
mensely important  as  this  view  was,  it 
lacked  the  really  essential  characteristic  of 
the  living  thing,  its  incessant  activity.  The 
new  view,  on  the  other  hand,  includes  just 
this  feature.  The  student  of  thirty  years 
ago  was  concerned  with  methods  of  pre- 
serving animals  and  he  never  felt  safe  until 
his  catch  was  in  the  alcohol  jar ;  the  modem 
student  is  all  alert  to  keep  his  stock  alive 
and  he  consigns  it  to  preservatives  with 
funereal  rites.  This  change  in  attitude  is 
part  and  parcel  of  the  new  growth  and  is 
working  a  slow  but  steady  revolution  in 
the  equipment  of  our  laboratories. 

With  all  this  overturning  and  revolution 
going  on  in  our  advanced  work,  what  can 
we  say  of  our  elementary  instruction.  Here 
we  are  supposed  to  keep  to  those  aspects  of 
the  subject  that  are  well  established  and 
that  are  not  open  to  fundamental  revision. 
Moreover,  in  this  direction  the  procedure 
of  lecture  work  and  laboratory  routine  is 
well  established  in  text-books  and  the  like, 
and  the  instructor,  in  keeping  in  these  well- 
worn  paths,  is  on  what  seems  to  him  to  be 
safer  grounds.  But  even  the  elementary 
courses,  in  my  opinion,  must  not  be  devoid 
of  promising  outlook.  They  should  in- 
clude a  reasonable  amount  of  the  new  work. 
But  to   accomplish  this  without  printed 
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guide  or  preyious  training  is  not  an  easy 
task  for  the  older  teacher.  Here  is  per- 
haps the  point  in  the  new  work  at  which 
the  young  and  the  would-be-young  are  most 
clearly  differentiated.  To  me  the  contem- 
plation of  this  subject  is  embarrassing  and 
I  pass  it  by.  But  for  the  encouragement 
of  those  who  are  in  my  plight,  I  must  add 
a  word  from  my  own  experience. 

I  believe  that  some  of  us  who  are  older 
teachers  fail  to  appreciate,  from  our  disin- 
clination to  give  the  matter  a  trial,  how 
easy  it  is  to  arrange  elementary  courses, 
especially  the  laboratory  exercises  in  such 
courses  so  as  to  illustrate  animal  activities 
by  the  experimental  method.  I  know  that 
in  my  own  experience  a  laboratory  course 
which  I  gave  to  high-school  teachers  a  year 
or  so  ago  was  in  this  respect  immensely 
illuminating.  I  had  no  idea  that  the  new 
methods  could  be  applied  so  directly.  To 
give  some  notion  of  the  nature  of  the  work 
that  can  be  carried  on  in  such  courses  let 
me  name  some  of  the  exercises  that  we 
found  serviceable:  the  effects  of  light  on 
the  movements  of  planarians,  earthworms, 
mealworms  and  the  larv»  and  adults  of 
flesh-flies;  the  combined  influences  of 
gravity  and  light  on,  the  movements  of 
fruit-flies ;  the  effects  of  odorous  substances 
on  the  movements  of  earthworms  and  on 
the  gathering  of  fruit-flies ;  the  feeding  re- 
.actions  of  planarians,  catfishes  and  toads; 
the  means  of  locomotion  in  earthworms, 
mealworms  and  snails;  the  reactions  to 
stimulation  in  paramsecium,  and  its  rate  of 
reproduction;  regeneration  in  planarians 
and  earthworms;  heredity  in  fruit-flies. 
These  and  other  like  exercises  were  found 
surprisingly  applicable  to  elementary  work 
and  have  encouraged  me  to  believe  that 
practise  in  experimental  work  may  well  be 
introduced  into  elementary  courses. 

Such  work,  moreover,  is  not  without  its 
beneficial  influence  on  the  teacher.    No  two 


animals  are  ever  alike  in  their  reactions, 
and  in  this  respect  they  differ  vastly  more 
than  they  do  in  their  structure.    Althon^ 
each  exercise  can  be  made  to  lead  to  a  gen- 
eral conclusion  for  all  students  concerned, 
the  details  of  the  work  soon  come  to  be 
individual.    The  instructor  is  called  upon, 
therefore,  rather  as  an  adviser  in  method 
than  an  authority  in  facts,  and  from  this 
standpoint  his  attitude  toward  his  work  is 
much  more  natural  than  what  it  often  is 
in  purely  anatomical  exercises.    Woe  be  to 
him  if  he  begins  to  tell  what  a  given  animal 
at  a  given  moment  will  do !    I  know  of  no 
elementary  biological  exercises  that  are  bet- 
ter adapted  than  these  to  develop  inde- 
pendence and  originality  in  the  student 
and  to  reduce  the  instructor  to  his  trae 
position,  that  of  a  student  of  greater  matar- 
ily  than  those  about  him.    As  a  result  of 
this  experience,  I  look  with  great  hope  on 
the  steady  introduction  of  experimental 
exercises  into  our  elementaiy  work.    Cer- 
tainly the  conception  of  an  animal  that  is 
gained  from  work  such  as  this  is  mueh 
nearer  the  truth  than  that  which  we  have 
been  instilling  through  alcoholic  specimens. 
But  if  these  are  the  realities  of  the  ex- 
perimental method,  what  are  its  vanities! 
I  think  the  chief  pitfall  that  besets  the 
experimentalist  is    apparatus.      What    a 
strange  allurement  this  feature  of  the  situ- 
ation has  for  us !    What  can  be  more  pleas- 
ant to  the  eye  than  beautiful  apparatus  in 
glass  cases  or  a  grand  array  of  delicate  con- 
trivances built  up  upon  a  table !    And  they 
are  always  so  interesting  to  the  visitor! 
But  I  shall  .never  forget  the  comment  of  a 
friend  of  mine  who  on  looking  over  an  ex- 
tensive   device   of  my   own    construction 
flnally  remarked  that  the  justiflcation  of 
such  work  as  biological  did  require  a  goodly 
supply  of  brass.    But  if  apparatus  is  our 
pitfall,  we  must  remember  that  many  of 
the  pioneeis  in  the  new  movement  have 
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already  demonstrated  to  us  fundamental 
results  by  means  as  strikingly  simple.  To 
Loeb  the  problem  of  the  universe  is  soluble 
in  a  finger-bowl ;  to  Morgan  in  a  milk- jar ; 
and  we  must  never  forget  that  the  impor- 
tance of  a  result  is  often  inversely  propor- 
tional to  the  complication  of  the  apparatus 
by  which  it  was  attained.  With  these  ex- 
amples before  us,  let  us  avoid  the  pitfall 
of  bright  glass  and  shining  metal. 

I  have  entitled  this  paper  ^'Ezperimen- 
talism  in  Zoology''  and  I  have  nowhere 
used  the  term  experimental  zoology.    This 
has  been  intentional,  for  I  do  not  believe  in 
this  term.     The  new  movement  does  not 
mean  a  new  province  in  zoology;  it  is  a  new 
method  of  attacking  old  problems.    It  will, 
of  course,  lead  us  to  new  fields,  but  it  is 
method  rather  than  matter.    We  are  not 
exchanging  old  lamps  for  new  but  burning 
the  old  lamp  in  a  new  way.    I  therefore 
resist  the  term  experimental  zoology.    We 
are  aU  still  zoologists  and  we  have  simply 
added  to  our  equipment  the  experimental 
method.     As  each  one,  old  or  young,  re- 
alizes the  significance  of  this  method  and 
the  great  power  that  it  puts  in  his  hand,  he 
will  adopt  it  in  proportion  to  his  needs  and 
abilities.    In  this  way  it  is  gradually  per- 
vading the  whole  fabric  of  biology  from  the 
realm  of  the  systematist  to  that  of  the  ultra- 
modernist     Our  times  are  full  of  such 
changes.    To-day  we  men  vote,  to-morrow 
onr  women  will  vote.    Let  all  such  changes 
come  as  natural  growths. 

G.  H.  Parker 
Hjjptaxd  Univxbsitt 


THB  rSODUCTION  OF  RADIUM,  UBANIUM 
AND  VANADIUM  0BB8  IN  1913 

PftOBABLT  no  other  mineral  is  mined  which 
has  so  large  a  hold  on  public  attention  and  at 
the  same  time  has  so  small  a  total  monetary 
value  as  the  uranium  minerals.  This  interest 
is,  of  course,  due  not  to  the  minerals  as  such, 


nor  to  the  uranium  they  contain,  but  to  the 
accompanying  radium,  which  is  found  oidy 
with  uranium.  Hitherto  the  interest  in  ra- 
dium, though  lively,  has  been  largely  aca- 
demic, on  account  of  the  marvelous  qualities 
which  it  displays  when  compared  with  better- 
known  elements.  Toward  the  end  of  1913, 
however,  puUic  interest  became  almost  fever- 
ish, owing  to  the  apparent  cures  of  cancer 
wrought  by  the  application  of  the  gamma  rays 
given  off  by  radium. 

Uranium  minerals  were  produced  in  com- 
mercial quantity  in  the  United  States  in  1913, 
as  shown  by  preliminary  statistics  gathered 
by  Frank  L.  Hess,  of  the  United  States  Geo- 
logical Survey,  only  in  Colorado  and  Utalii^ 
and  although  during  the  year  some  pitch' 
blende  was  mined  in  Colorado  in  the  Belcher 
&  Calhoim  mines,  only  a  few  pounds  were  sold^ 
though  50  dry  tons  of  low-grade  material 
carrying  1.49  per  cent,  uranium  oxide  (U,0,) 
was  shipped  to  France  from  the  Kirk  mine. 
This  had  been  mined  a  previous  year.  Car- 
no  tite,  a  yellow  ix>wdery  or  waxy  mineral 
found  in  the  sandstones  of  the  high  plateau 
between  the  Rocky  Mountains  of  Coloradb 
and  the  San  Rafael  Swell  of  Utah,  south  of 
the  Book  Cliffs,  furnished  the  whole  produc- 
tion. 

Camotite,  as  the  word  is  ordinarily  used,  is 
a  potash  or  lime  uranium  vanadate.  Several 
vanadium  minerals  occur  with  the  carnotite, 
so  that  in  mining  for  uranium  a  great  deal  of 
vanadium  is  also  obtained.  At  Newmire,  San 
Miguel  county,  Colo.,  one  of  the  vanadiuo) 
minerals,  roscoelite,  occurs  practically  free 
from  uranium  and  is  worked  for  vanadium 
alone. 

The  total  mine  shipments  of  uranium  and 
vanadium,  as  shown  by  preliminary  figures, 
were  equal  to  2,140  tons  of  dry  ore,  carrying 
an  equivalent  of  38  tons  of  uranium  oxide. 
The  vanadium  in  carnotite  ores  shipped,  to- 
gether with  that  which  is  estimated  to  have 
been  produced  from  the  Newmire  district,  was 
equivalent  to  914  tons  of  vanadium  oxide. 
These  quantities  are  equal  to  about  82.3  tons 
of  metallic  uranium  and  412  tons  of  metallic 
vanadium. 
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The  Bureau  of  Mines  has  determined  that 
camotite  carries  about  90  per  cent,  or  even  a 
little  more  of  the  theoretical  quantity  of  ra- 
dium in  equilibrium  with  uranium,  which,  ac- 
Qording  to  Rutherford  ('Radioactive  sub- 
stances and  their  radiations/'  p.  16),  is  equal 
to  about  1  gram  in  3,000  kilograms  of  ura- 
nium. Assuming  that  90  per  cent,  of  the 
radium  is  recoverable,  this  would  give  16.40 
grams  of  hydrous  radium  bromide,  worth, 
about  $120  a  milligram  of  metallic  radium, 
about  $1,055,000.  The  total  value  of  the  car- 
notite  ores  sold  was  about  $142,000,  which 
represents  the  uranium  value  only,  as  little 
was  paid  for  the  vanadium  content  and  the 
figures  for  these  receipts  are  not  yet  in  hand. 

The  production  of  the  year  was  the  largest 
ever  made,  according  to  the  G^logical  Sur- 
vey figures,  that  for  1912  being  equivalent  to 
26  short  tons  of  uranium  oxide  (22  tons  of  the 
tnetal),  and  that  for  1911  being  equivalent  to 
35  tons  of  uranium  oxide  (21.2  tons  of  the 
tnetal) — an  increase  of  nearly  50  per  cent,  for 
1913. 

Of  the  quantity  produced,  apparently  19.25 
tons  of  uranium  oxide,  containing  the  equiva- 
lent of  8.3  grams  of  hydrous  radium  bromide, 
was  shipped  to  Europe,  and  18.75  tons,  con- 
taining the  equivalent  of  8.1  grams  of  hy- 
droufi  radium  bromide,  was  retained  in  this 
country,  although  in  tonnage  the  quantity  re- 
tained in  this  country,  1,198  tons,  was  larger 
than  that  shipped  to  Europe,  which  was  ap- 
parently 942  tons.  One  of  the  principal  pro- 
ducers for  foreign  trade  did  little  work  for 
more  than  half  a  year,  owing,  it  is  reported, 
to  the  fact  that  its  factory  in  Liverpool  had 
not  been  completed.  Had  the  factory  come 
into  operation  sooner  the  exports  would  have 
been  considerably  larger. 

A  prominent  feature  of  uranium  and  vana- 
dium production  during  the  year  was  the 
change  in  method  of  payment  by  American 
buyers,  who  no  longer  paid  for  the  vanadium 
content  in  the  ore  but  bought  it  on  the  basia 
of  the  uranium  oxide  content  alone,  though 
they    received    payment    for    the    vanadium 


abroad.  However,  the  miner  received  more  or 
less  compensation  in  a  higher  price  for  tlie 
uranium  oxide  he  sold.  Prices  varied  greatly 
and  returns  to  the  Survey  show  that  the  price 
I)er  pound  for  contained  uranium  oxide  ranged 
from  $1  for  ores  carrying  0.6  -p&t  cent,  ura- 
nium oxide  to  $4.60  for  one  lot  carrying  3.15 
per  cent,  uranium  oxide  and  4.82  per  cent 
vanadium  oxide. 

The  demand  for  camotite  at  increasing 
prices  caused  a  large  amount  of  prospecting, 
and  the  camotite-bearing  area  was  shown  to 
extend  from  the  Paradox  country  westward 
into  the  Dry  Valley  region  of  Utah,  lying  be- 
tween Monticello  and  the  La  Sal  Mountains. 
Farther  west  and  south  deposits  of  camotite 
were  found  on  Crescent  and  Trachyte  creeks, 
in  the  Henry  Mountains,  and  also  southwest 
of  the  mountains. 

During  the  fall  a  geologic  reconnaissance 
of  the  uranium  and  vanadium  deposits  of 
Utah  was  made  by  Frank  L.  Hesa  and  R  8. 
Butler,  of  the  United  States  Geological  Sur- 
vey.   They  covered  the  territory  lying  between 
the  Wyoming  line  and  the  south  side  of  the 
Henry  Mountains,  and  east  of  the  San  Raf  ad 
Swell.     The  deposits,  as  shown  by  the  out- 
crops, are  nearly  all  in  small  pockets,  part  of 
which  are  comparatively  rich.    All  the  newly 
found  localities  are  far  from  railroad  and  the 
hope  for  commercial  production  from  them 
lies  in  concentration  on  the  ground  by  oome 
cheap  process,  and  many  experiments  are  be- 
ing carried   on  to   develop   such   a   process. 
Toward  the  end  of  the  year  steps  were  taken 
for  the  erection  of  a  concentration  plant  in 
Dry  Valley,  16  miles  north  of  Montioello.    A 
plant  was  put  up  on  Mesa  Creek,  Colo.,  and 
another  was  said  to  be  in  course  of  erection 
in  the  Gateway  district.     A  preliminary  re- 
port on  the  uranium  and  vanadium  deposits  of 
Utah   will    probably    be    issued    during    the 

spring. 

The  Standard  Chemical  Company  activdy 
produced  radium  at  its  plant  at  Canonsburg, 
Pa.,  and  the  Radium  Company  of  America 
established  a  plant  and  did  preliminary  work 
at  Sellersville,  Pa. 
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TEB  rSEMEDICAL  CONFEBENCE 

The  Cincinnati  Conference  of  Academic  In- 
Btitutions  and  Medical  Colleges  on  Premedical 
Education  was  held  at  the  University  of  Cin- 
cinnati, January  16-17.  The  occasion  marked 
the  installation  of  Dr.  Christian  R.  Holmes  as 
dean  of  the  Medical  College.  The  inaugura- 
tion address  was  given  by  Dr.  Wm.  H.  Welch, 
of  Baltimore,  his  subject  being  *'  The  Develop- 
ment of  Medical  Education  in  America."  Dr. 
Welch  was  later  entertained  at  a  banquet. 

Bepresentatives  of  many  of  the  medical  and 
academic  institutions  of  the  Middle  West  con- 
ferred on  the  requirements  of  premedical  edu- 
cation with  a  view  to  bettering  and  standardiz- 
ing the  preparatory  work.    Among  those  who 
addressed  the  conference  were  Pres.  Charles 
W.  Dabney,  Drs.  Wm.  H.  Welch,  Charles  Dean 
Bevan,  John  A.  Witherspoon,  N.  P.  Colwell, 
Henry  B.  Ward,  Michael  F.  Guyer,  Lauder  W. 
Jones,  Brown  Ayres,  Edgar  Brandon,  Dean 
Christian  R.  Holmes,  Paul  G.  Woolley,  Harry 
Marshall  and  others.    There  were  present  the 
secretary,  two  ez-presidents  and  the  president 
of  the  American  Medical  Association. 

A  committee  consisting  of  Professors 
Michael  F.  Guyer  (chairman),  Harry  N. 
Holmes,  Lauder  W.  Jones,  Henry  McE. 
Knower  and  E.  L.  Rice  drew  up  the  following 
resolutions,  which  the  conference  adopted: 
In  view  of  the  ideas  expressed  in  this  conference, 

be  it 

Besolved,  That  the  representatives  of  the  vari- 
ons  colleges  confer  with  their  respective  faculties 
to  ascertain: 

1.  What  courses  of  a  premedieal  nature  are 
offered  by  them  in  chemistry,  physics,  biology  and 

langnages. 

2.  What  changes,  if  necessary,  can  be  made  to 
establish  uniformity  of  essentials  in  premedical 
training. 

3.  Whether  it  is  possible  to  reduce  the  total  time 
now  required  to  obtain  the  MJ).  degree  by  elimi- 
nating duplication  of  work  existing  in  graded 
schools,  high  schools,  colleges  and  medical  schools. 
Your  eommittee  is  of  the  opinion  that  this  is  feas- 
ible. 

4.  Wliat  arrangements  are  made  for  granting 
the  bachelor's  degree  after  satisfactory  comple- 
tion of  two  OT  three  years'  college  work  and  one 
or  two  years  in  a  Glass  A  plus  medical  school. 


Be  it  further  resolved,  That  the  action  taken  by 
the  various  faculties  be  reported  to  Paul  G. 
WooUey,  University  of  Cincinnati,  chairman  of  the 
general  conference  eommittee,  and  that  this  com- 
mittee may,  at  its  discretion,  call  another  general 
conference  of  the  colleges  interested  in  this  move- 
ment. 

It  was  generally  agreed  that  physics,  biol- 
ogy,  chemistry  and  modem  languages  have  an 
unquestioned  place  in  the  premedical  educa- 
tion. Reprints  containing  the  discussion  and 
addresses  can  be  obtained  on  request  from  the 
university. 

The  delegates  inspected  the  medical  college 
laboratories  and  the  new  $4,000,000  city  hos- 
pital, which  Dr.  Holmes  is  just  bringing  to 
completion.  The  plans  for  the  new  medical 
college  building,  on  the  hospital  site,  were 
exhibited. 


THE  AMEBICAN  CHEMICAL  SOCIETY 

The  forty-ninth  meeting  of  the  American 
Chemical  Society  will  be  held  in  Cincinnati^ 
Ohio,  from  Tuesday,  April  7  to  Friday,  April 
10,  inclusive.  A  meeting  of  the  council  will 
be  held  at  the  Hotel  Sinton  on  Monday  even* 
ing,  April  6.  The  Hotel  Sinton  has  been 
chosen  as  headquarters. 

The  general  meetings  and  the  meetings  of 
divisions  will  be  held  at  the  University  of 
Cincinnati. 

The  transportation  committee  has  arranged 
a  number  of  interesting  visits  to  I6cal  indus- 
trial plants.  It  is  a  well-known  fact  that 
Cincinnati  has  a  very  large  variety  of  indus- 
tries which  are  strictly  chemical  or  very  closely 
allied.  This  committee  has  already  arranged 
trips  to  the  Filtration  Plant,  Proctor  & 
Gamble's,  the  home  of  Crisco  and  Ivory  Soap; 
Globe  Soap  Co.,  Diamalt  Co.,  Andrew  Steel 
Works,  Boldt  Glass  Co.,  the  New  Cincinnati 
Hospital,  the  largest  and  most  modem  city 
hospital  in  the  world;  Machine  Tool  Plants, 
Rookwood  Pottery,  Lloyd  Brothers,  W.  S. 
Merril  Chemical  Co.,  and  many  others. 

In  addition  to  these  inspection  trips  the  com- 
mittee is  planning  to  devote  Friday,  April  10, 
to  visit  adjacent  industrial  plants — an  all  day 
excursion.    It  is  the  plan  during  the  morning 
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to  go  to  Middletown  and  inspect  the  plant  of 
the  Amerioan  Rolling  Mills,  the  home  of  Ingot 
Iron.  After  visiting  this  plant  the  party  goes  to 
Dayton,  where  memhers  of  the  Cincinnati  Sec- 
tion, lesidente  of  Dayton,  have  arranged  an 
inspection  trip  through  the  plant  of  the  Na- 
tional Caah  Register  Co.  Negotiations  are 
now  in  progress  to  have  Mr.  Wright  give  an 
exhibition  of  his  latest  aeroplane,  including 
the  stabiliser. 

The  followrog  provisional  program  will  give 
an  idea  of  the  plans  for  the  Cincinnati 
Meeting : 

Monday,  April  6,  evening,  eonneil  meeting. 

Tuesday,  April  7,  morning,  general  meeting;  after- 
noon, oKcnrsionA;  evening,  smoker  at  soo. 

Wednesday,  April  8,  morning,  division  meetings; 
aftomooB,  ezcnrsions;  evening,  concert  by  the 
Cincinnati  Symphony  Orchestra  at  Emery  Hall. 

Thorsday,  April  9,  morning,  division  meetings; 
afternoon,  division  meetings;  evening,  subscrip- 
tion dinner. 

Friday,  April  10,  excursion  to  American  Boiling 
Mills,  Middletown,  O.,  and  the  National  Gash 
Begister  Company,  Dayton,  O. 

Following  are  the  addresses  of  the  Divi- 
sional and  Sectional  Secretaries: 
Divisions : 
Agricultural  and  Food  Chemistry:   G.  F.  Mason, 

H.  J.  Heinz  Company,  Pittsburgh,  Pa. 
Biological  Chemistry:   I.   K.   Phelps,   Bureau  of 

Chemistry,  Washington,  D.  C. 
Fertiliser  Chemistry:    B.  F.  Carpenter,  Virginia 

Carolina  Chemical  Co.,  Bichmond,  Va. 
Industrial  Chemists  and  Chemical  Engineers:  S.  H. 

Salisbury,  Jr.,  Lehigh  University,  South  Beth- 
lehem, Pa. 
Organic   Chemistry:    C.   G.   Derick,   Morris   Ave., 

Lincoln  Place,  Urbana,  HI. 
Pharmaceutical  Chemistry:  A.  P.  8y,  University  of 

Buffalo,  24  High  8t,  Buffalo,  N.  Y. 
Physical  and  Liorganic  Chemistry:   B.  C.  Wells, 

U.  S.  (^logical  Survey,  Washington,  D.  C. 

Sections: 

India  Bubber  Chemistry:  Dorris  Whipple,  the 
Safety  Insulated  Wire  and  Cable  Co.,  Bayonne, 
N.  J. 

Water,  Sewage  and  Sanitation:  Harry  P.  Corson, 
'  State  Water  Survey,  Urbana,  Hlinois. 

All  Divisions  of  the  Society  will  meet.  The 
Water,   Sewage  and   Sanitation   Section  has 


announced  that  it  is  planning  a  special  confer- 
ence on  Standard  Methods  of  Water  Analysis. 
The  Rubber  Section  hopes  to  have  a  large 
meeting,  as  Cincinnati  is  conveni«itIy  located 
to  some  of  our  largest  rubber  manufacturing 
centers. 

SCIENTIFIC  N0TB8  AND  NEWS 

The  following  fifteen  candidates  have  been 
selected  by  the  council  of  the  Royal  Society  to 
be  recommended  for  election  into  the  society: 
Dr.  Edgar  Johnston  Allen,  Mr.  Richard  Asshe- 
ton,    Mr.  Geoffrey    Thomas    Bennett,    Pro- 
fessor  Rowland    Harry   Biffen,    Dr.    Arthur 
Edwin  Boycott,  Mr.  Olive  Cuthbertson,  Dr. 
Henry  Hallett  Dale,  Mr.  Arthur  Stanley  Ed- 
dington.   Professor   Edmund   Johnston   Gar- 
wood,   Mr.    Thomas    Henry    Havdock,    Dr. 
Thomas    Martin   Lowry,   Professor    Diarmid 
Noel  Paton«  Mr.   Siegfried  Ruhemann,  Dr. 
Samuel    Walter    Johnson    Smith    and    Dr. 
Thomas  Edward  Stanton. 

The  seventieth  birthday  of  Professor  A 
Engler,  the  distinguished  Berlin  botanist,  wiQ 
be  celebrated  on  March  27,  when  a  marble  bust 
will  be  presented  to  him. 

Pbofessor  R.  W.  Wood,  of  the  Johns  Hop- 
kins University,  gave  in  London,  on  February 
27,  the  first  Gutfhrie  lecture  of  the  Physical 
Society,  his  subject  being  '^  Radiation  of  Gas 
Molecules  Excited  by  Light." 

Dr.  George  E.  De  Schweinitz,  profeasor  of 
ophthalmology  in  the  University  of  Fexmayl- 
vania,  was  given  by  the  university  the  degree 
of  doctor  of  laws,  at  its  recent  university-day 
celebration. 

Dr.  E.  W.  Hobson,  Sadlerian  professor  of 
pure  mathematics  at  the  University  of  Cam- 
bridge, has  been  nominated  to  represent  the 
university  on  the  occasion  of  the  celebration 
on  June  29-30  and  July  1  of  the  three  hun- 
dredth anniversary  of  the  foundation  of  die 
University  of  Groningen. 

Dr.  a.  Smith  Woodward  has  been  elected 
president  of  the  Geological  Society  of  liondon. 

Offioers  of  the  Royal  Astronomical  Society 
have  been  elected  as  follows :  President,  Major 
E.  H.  Hills;  VicB-pretidents,  Dr.  F.  W.  Dyson, 
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Dr.  J.  W.  L.  QUisher,  Prof  eesor  H.  F.  Newall 
tnd  Profeflsor  H.  H«  Turner;  TrBomrer,  Mr. 
E.  B«  Enobel;  Secretaries,  Professor  A.  8. 
Eddington  and  Professor  A.  Powler;  Foreign 
Secretary,  Professor  Arthur  Schuster. 

At  the  reoent  annual  meeting  of  the  State 
Uicrosoopical  Society  of  Illinois  the  constitu- 
tion and  by-laws  were  revised  and  the  follow- 
ing' officers  elected  for  the  ensuing  year: 

Frdsidtfn^— David  L.  Zook. 
First  Viee-prendefU — ^Walter  P.  Herzberg. 
Be«md  Vioe-president — ^Francis  T.  Harmon. 
Treaturer—Ymik  I.  Packard. 
Cofvesponding  Secretary — ^N.  S.  Amstuta. 
Secretary — V.  A.  Latham. 
Curator— Henry  P.  Fuller. 
Tru9tee»—U.  D.  Ewell,  B.  U.  Hills,  Albert  Mc- 
Oalla,  8.  a  Graves  and  W.  G.  King. 

An  annual  conversazione  meeting  will  be  held 
on  March  12  at  the  rooms  of  the  Chicago 
Press  Club.  The  annual  soiree  in  connection 
with  the  Chicago  Academy  of  Sciences,  Lin- 
coln Parky  will  be  held  some  time  in  April. 

"'Mbn  of  the  Old  Stone  Age  in  Europe: 
their  Environment,  Life  and  Art"  was  the 
subject  of  the  annual  Hitchcock  Lectures,  just 
given  at  the  University  of  California  as  the 
series  for  1914.     This  year's  Hitchcock  Lec- 
turer was  Dr.  Henry  Fairfield  Osbom,  research 
profeBflor  of  zoology  in  Columbia  University, 
and  president  of  the  American  Museum  of 
Natural  History.    The  latest  fruits  of  excava- 
tion jmd  comparative  study  in  various  parts 
of  the  world  were  gathered  together  by  Pro- 
fessor Osbom  in  these  lectures.    He  told  of 
PUhecanthropus,  the  earliest  human  type  as 
yet  diaoovered;  of  the  recent  imi>ortant  Eng- 
lish discovery  of  the  Piltdown  man;  of  the 
Heidelberg  man;  of  the  Neanderthal  human 
type;  of  the  Cro-Magnon  race,  and  of  the  local 
Orimaldi  race.    He  described  the  mural  art  of 
such  caverns  as  lihose  of  Font  de  Gaume,  in 
France,  and  Pasiega,  Castillo  and  Altamira,  in 
Spain.    After  telling  of  the  appearance  of  the 
GreneUe   race    and  the  Azilian-Tardenoisian 
cultare,  he  completed  his  lectures  with  an  ac- 
count of  the  hesriuning  of  the  Neolithic  Period, 
its  cnltnre  and  the  sources  of  its  main  races. 
Da.  W.  M.  I>AVI8,  Sturgis-Hooper  professor 


emeritus  at  Harvard  University,  has  gone 
from  Cambridge  on  a  trip  to  several  of  the  is- 
land groups  in  the  Pacific  Ocean,  where  he  will 
study  coral  reefs.  On  the  outward  voyage  he 
will  visit  the  Fiji  and  other  islands,  in  Au- 
gust he  will  attend  the  colonial  meeting  of  the 
British  Association  to  be  held  in  Australia, 
and  in  September  will  take  part  in  a  supple- 
mentary meeting  promoted  by  the  government 
of  New  Zealand.  On  the  return  voyage,  he 
will  stop  at  the  Society  Islands.  The  trip  is 
made  possible  by  a  grant  from  the  Shaler  Me- 
morial Fund.  Professor  Davis  lectured  be- 
fore the  Colorado  Scientific  Society  at  the 
State  School  of  Mines,  Golden,  Colo.,  on 
''  The  Front  Bange  of  the  Rocky  Mountains," 
February  3;  at  the  State  University,  Boulder, 
Colo.,  on  "  Theories  of  Coral  Reefs,"  February 
4;  at  Brigham  Young  University,  Provo, 
Utah,  on  ''The  Lessons  of  the  Colorado 
Canyon,"  February  6,  and  before  the  Leconte 
Club  at  the  University  of  California,  Berke- 
ley, Cal.,  on  "The  Topographic  Features  of 
Desert  Regions,"  February  10. 

The  Cutter  lectures  on  preventive  medicine 
and  hygiene  are  to  be  given  at  the  Harvard 
Medical  School  this  year  by  Charles  V. 
Chapin,  M.D.,  superintendent  of  health,  Prov- 
idence, and  Dr.  Creasy  L.  Wilbur,  chief  sta- 
tistician, Bureau  of  the  Census.  Dr.  Chapin 
will  give  six  lectures  on  municipal  sanitation, 
as  follows: 

Mai«h  20,  << Science  and  Sanitation." 

March  27,  <<  Efficiency  of  Public  Health  Meas- 


ures* 


f9 


April  2,  '<  Organisation  of  the  Health  Depart- 
ment." 
April  9,  <  *  Besearch  and  Publicity. ' ' 
April  16,  ''Nuisance  Problems." 
April  30^  "Contagious  Disease  Problems." 

Dr.  Wilbur's  subject  will  be  "  Vital  Statistics 
in  Massachusetts  and  the  United  States,"  and 
the  dates  are  March  26  and  26. 

Db.  John  M.  Clarke,  state  geologist  of  New 
York,  lectured  before  the  Society  of  Sigma 
Xi  of  the  Ohio  State  University  on  Decem- 
ber 27,  his  subject  being  "Land  Bridges 
Across  the  Atlantic." 
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Professor  Arthur  H.  Blanohard,  of  Co- 
lumbia TJniversity,  on  February  24,  delivered 
illustrated  lectures  at  the  TJniversity  of  Ten- 
nessee on  the  subjects :  '^  Bituminous  Macadam 
and  Bituminous  Concrete  Payements"  and 
'^Highway  Engineering  in  Europe''  and  an 
illustrated  lecture  on  "  City  Pavements,"  be- 
fore the  chamber  of  commerce  of  the  city  of 
Knozville. 

Professor  J.  Ansel  Brooks,  of  Brown  Uni- 
versity, on  March  2,  delivered  an  illustrated 
lecture  on  "  The  Principles  of  EiBciency  Engi- 
neering applied  to  Highway  Engineering,"  be- 
fore the  graduate  students  in  highway  engi- 
neering at  Columbia  University. 

On  February  28  Sir  J.  T.  Thomson  began  a 
course  of  six  lectures  at  the  Boyal  Institution 
on  recent  discoveries  in  physical  science. 

Portraits  of  Dr.  John  Herr  Musser,  late 
professor  of  medicine  in  the  TJniversity  of 
Pennsylvania,  and  of  Dr.  Rush  Shippen 
Huidekoper,  first  dean  of  the  school  of  veter- 
inary medicine,  were  presented  to  the  Univer- 
sity of  Pennsylvania  at  its  university-day 
celebration  on  February  23. 

Mr.  and  Mrs.  Paul  J.  Saohs  have  estab- 
lished a  fund  for  the  American  Museum  of 
Natural  History  to  be  known  officially  as  the 
Angelo  Heilprin  Exploring  Fund.  The  money 
is  given  in  memory  of  Angelo  Heilprin  and  is 
to  be  applied  each  year  to  any  exploring  pur- 
pose the  museum  authorities  deem  fitting. 

Memorul  services  for  Alfred  G.  Compton, 
late  professor  of  physics  at  the  College  of  the 
City  of  New  York,  were  held  on  March  9  in  the 
great  hall  of  the  college.  Professor  Compton 
entered  the  college  at  its  foundation  and  was 
graduated  with  the  class  of  1853.  Since  his 
graduation  until  his  retirement  in  1911  he 
was  a  member  of  the  faculty.  Among  those 
who  made  addresses  were:  Professor  Michael 
I.  Pupin,  of  Columbia  University;  Professor 
Adolph  Werner,  of  the  college,  and  Dr.  John 
H.  Finley,  state  commissioner  of  education  and 
formerly  president  of  the  college. 

Professor  Edwin  J.  Houston,  formerly  of 
the  Central  High  School  of  Philadelphia  and 
the  Franklin  Institute,  well  known  for  his 


work  in  electrical  engineering  and  for  his 
writings  on  this  and  other  departments  of 
physics,  died  on  March  1,  aged  seventy  years. 

Colonel  Alexander  Boss  Clarke,  the  dis- 
tinguished British  geodesist,  died  on  February 
11,  at  the  age  of  eighty-five  years. 

Dr.  Julia  Cock,  consulting  surgeon  to  die 
New  Hospital  for  Women  and  dean  of  the 
London  School  of  Medicine  for  Women,  died 
on  February  7,  aged  fifty-four  years. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  junior  pharmacol- 
ogist, on  April  8,  to  fill  vacancies  in  this  posi- 
tion in  the  bureau  of  chemistry.  Department  of 
Agriculture,  Washington,  D.  C,  at  salaries 
ranging  from  $1,200  to  $1,500  a  year. 

John  Dewrance  has  presented  £2,000  to  the 
donation  fund  of  the  Royal  Society.  The  in- 
come arising  from  this  fund  is  applied  in  pro- 
moting experimental  researches. 

The  Bermuda  Biological  Station  for  Be- 
search  will  be  opened  in  June  for  a  period  of 
about  six  weeks.  Members  have  facilities  for 
shore  collecting,  dredging  and  marine  towing 
down  to  a  depth  of  100  fathoms.  Inquiries 
should  be  sent  to  Dr.  E.  L.  Mark,  109  Irving 
St.,  Cambridge,  Mass. 

AoooRDiNO  to  the  resolutions  of  the  meeting 
of  October  25,  1912,  at  I^ons,  the  secretary's 
office   of   the  permanent  committee   for  the 
International  Veterinary  Congresses  has  been 
definitely   established    at    The   Hague   from. 
January  1,  1914,  under  the  patronage  of  the 
Dutch  Department  of  Agriculture,   Industzy 
and  Commerce.     The  address  of  the  ofBoe  b 
as  follows :  "  Secretary's  Office  for  the  Perma- 
nent Committee  for  the  International  Veteri- 
nary Congresses  at  The  Hague,  Stationsweg  74 
(Int.    Tel.   848)."     Correspondence,    publica- 
tions, etc.,  as  far  as  they  are  not  sent  to  the 
president  of  the  committee.  Dr.  A.  £crdtiiiy  at 
Baden-Baden,  or  to  the  secretary.  Professor 
Dr.  D.  A.  de  Jong,  at  Leyden,  are  to  be  ad- 
dressed to  this  office. 

With  the  coox>eration  of  fifty  diBPerent  or- 
ganizations devoted  to  social  progress  and  civic 
welfare.  Reed  College  will  hold  a  confeienoe 
on  May  15,  16  and  17,  as  a  clearing  House  for 
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welfare  workers  and  a  stimulation  for  the 
activities  of  the  city  for  the  year  1915.  This 
Portland  1915  conference  will  he  similar  in 
scope  and  method  to  the  Beed  College  confer- 
ence on  the  conservation  of  human  life  held 
last  May. 

A  NBW  edition  of  ^  Les  ohservatoires  astron- 
omiques  at  les  astronomes,"  first  published  in 
1907,  is  in  course  of  preparation,  under  the 
direction  of  members  of  the  Royal  Observa- 
tory of  Belgium,  with  Professor  P.  Stroobant 
as  chairman.  He  will  be  glad  to  receive  in- 
formation from  directors  of  observatories  and 
private  astronomers  concerning  their  work 
and  publications. 


Professor  O.  Perron,  of  Tiibingen,  has 
accepted  the  professorship  of  mathematics  at 
Heidelberg,  as  successor  to  Professor  L. 
Koenigsberger. 


UNIVBMITY    AND    EDUCATIONAL    NEWS 

The  College  of  Agriculture  and  the  Me- 
chanic Arts  of  North  Carolina  is  preparing  to 
celebrate  on  the  first  three  days  of  October 
the  twenty-fifth  anniversary  of  the  first  open- 
ing of  the  college.    A  tentative  program  has 
been  adopted  at  a  meeting  held  in  the  office  of 
Governor  Locke  Craig,  who  is  ex  officio  chair- 
man of  the  board  of  trustees  and  at  the  head 
of  the  advisory  committee  which  is  cooperating 
with  the  committee  of  arrangements.    In  order 
to  make  the  quarter-centennial  celebration  a 
complete  success,  efforts  will  be  made  to  have 
in  connection  with  it  reunions  of  the  twenty- 
two  classes  which  have  so  far  been  graduated. 
There  will  also  be  social  meetings,  addresses 
by  some  of  the  distinguished  men  who  took 
part  in  the  founding  of  the  college,  and  other 
interesting  features.     The  celebration  proper 
will  take  place  on  the  morning  of  October  3, 
with  the  principal  addresses,  but  the  other 
meetings  will  not  be  at  all  lacking  in  interest. 
Guests  who  will   be   held   in  special  honor 
throughout  the  celebration  will  be  those  who 
took  part  in  the  movement  which  resulted  in 
the  founding  of  the  college. 

The  faculty  and  students  of  the  University 
of  Pittsburgh  held  a  banquet  on  February  25. 

At  the  end  of  the  current  college  year.  Dr. 
Albert  Benedict  WoUe,  head  of  the  department 
cd  economics  and  sociology,  will  withdraw 
from  the  Oberlin  faculty  in  order  to  accept 
tbe  headship  of  the  department  of  sociology 
asd  economics  in  the  University  of  Texas. 


DISCUSSION  AND  COBEESPONDENCE 

STANDARD  UNITS  IN  AEROLOGT 

In  Science,  January  2,  1914,  p.  31,  it  is 
stated  that  Blue  HiU  Observatory  would  use 
the  new  units  for  atmospheric  pressure  and 
temperature,  «.  e.,  the  units  proposed  by 
Koppen  at  Monaco  in  1909  and  again  by  Y. 
Bjerknes  at  the  Vienna  meeting  of  the  Inter- 
national Commission  for  Scientific  Aero- 
nautics, 1912.  In  this  system,  pressure  is 
expressed  in  bars  or  decimal  parts  thereof,  such 
as  decibar,  centibar  and  millibar.  One  million 
C.G.S.  units  constitutes  a  bar. 

Professor  A.  E.  Kennelly,  visiting  this  ob- 
servatory, called  attention  to  the  inconsistency 
of  such  use  of  the  term  ^'bar."    Unknown  to 
meteorologists  at  home  or  abroad,  apparently, 
the  bar  has  been  defined  and  used  with  a 
different  value.    Professor  T.  W.  Richards  in 
1903,^  suggested  that  the  pressure  of  a  dyne 
per  square  centimeter  be  caUed  a  bar;'  and 
while    investigation    shows    that    somewhat 
similar  suggestions  had  been  made  by  others, 
Richards's  was  independently  made,  original 
and    legitimately    deduced.      Kennelly*    and 
others  following  Richards  have  used  the  bar 
in  this  sense.    It  has  therefore  priority  of  defi- 
nition and  usage  and  is  moreover  the  logical 
and  appropriate  unit  of  pressure.    For  the  unit 
proposed  by  the   aerologists,  a  more  fitting 
designation    would     have    been     '^aer''     or 
"  atmos." 

Unless  some  protest  be  made  against  the 
proposed  bar  of  the  aerologists,  we  add  to  the 
confusion  of  units  and  terms  already  existing 
in  meteorology.    It  is  important  too  that  we 

1  Publication    7,    Carnegie   Inst.,    1903,    p.    43. 

s"New  Method  of  Determining  Gompressibil- 
ity,"  T.  W.  BichardB  and  W.  N.  Stnll,  Jowr.  Am. 
Chem.  Sod.,  VoL  XXVI.,  April,  1904. 

s< 'Convection  of  Heat  from  Small  Copper 
Wires,"  A.  E.  Kennelly,  C.  A.  Wright  and  J.  S. 
Van  Bjlevelt,  Trofi^.  Am.  Inst.  Eleo.  EngineerM, 
June,  1909. 
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make  the  correction  now  at  a  time  when  we 
are  trying  to  break  away  from  the  old  order, 
attempting  to  introduce  rational  units  in  place 
of  the  old  arbitrary  ones.  It  is  somewhat  em- 
barrassing for  one  who  has  advocated  the 
introduction  of  absolute  units  to  acknowledge 
the  validity  of  the  criticism  of  chemist, 
physicist  and  engineer;  but  fortunately  the 
corrections  can  be  made  readily  by  changing 
the  millibar  of  the  aerologist  to  kilobar.  In 
the  conversion  tables  which  are  in  course  of 
preparation,  this  will  be  done. 

Briefly,  the  term  '*  barad  **  was  proposed  by 
a  committee  of  the  British  Association  for 
the  Advancement  of  Science,  1888,  as  a 
suitable  term  for  the  unit  of  pressure,  one 
dyne  per  square  centimeter.  Some  years  later 
Ostwald  advocated  the  use  of  one  million  of 
these  units  as  the  standard,  but  gave  the 
standard  no  name.  The  term  har  was  pro- 
posed by  Richards  in  1903  for  the  small  unit  of 
pressure,  one  dyne  per  square  centimeter;  and 
megahar  for  a  O.G.S.  atmosphere.  So  far  as 
I  can  ascertain  this  is  the  first  case  in  which 
a  clear-cut  definition  of  an  absolute  atmos- 
phere has  been  used  in  actual  investigation. 
He  has  consistently  used  this  unit  megabar  as 
the  basis  of  his  work  ever  since.  Richards's 
atmosphere  is  0.987  of  the  ordinary  sea-level 
atmosphere  or  1.020  kilograms  per  square 
centimeter;  and  tinder  the  new  order  agrees 
with  the  standard  level  of  Koppen,  the  million- 
dyne  level  at  about  106  meters  elevation. 

It  seems  almost  unnecessary  to  argue  that 
the  smaller  bar  should  be  the  basic  unit  and 
not  some  multiple.  And  again  it  is  doubtful 
if  bar  is  the  best  designation  for  the  pressure 
of  an  absolute  atmosphere.  Megabar  is  not 
altogether  inappropriate  and  has  priority  of 
usage  especially  in  the  literature  of  chemistry. 
A  megabar  in  the  aerologist's  notation  would 
be  the  pressure  of  a  million  atmospheres,  a 
magnitude  not  often  dealt  with.  On  the  other 
hand,  we  often  need  to  refer  to  pressures 
smaller  than  the  millibar  of  the  aerologist. 
The  bar  of  the  chemist  and  physicist  is  con- 
veniently divisible  down  to  its  millibar,  t.  e., 
a  thousandth  of  a  dyne  per  square  centimeter. 

The  following  table  contrasts  the  two  sys- 


tems.   At  Dr.  Richards's  suggestion  it  is  re- 
stricted to  those  terms  most  likely  to  be  used. 

ClMmiil*t  ftod 

PhytlcM't  (to  Fanner  Aeiolo- 

beuniycnally  flit*f(u>be 

Uied  Hereof toi)  AbandoDed)  Remftrki 

1  megabar  One  million  atmos- 
pheres, far  beyond  our 
present  possibilities  of 
direct  measurement 

1  megabar    1  bar  The    absolnte     atmoe- 

phere;  equal  to  750.1 
mm.  mercury  or  .987 
usual  sea-level  atmo6- 
phere.  One  megadjiie 
per  square  eentuneter 
acting  through  one  eabie 
centimeter  does  one 
megerg  of  work. 

1  kilobar       1  millibar         One  kilodyne  per  square 

centimeter. 

I  bar  f        One   dyne   per   square 

centimeter  acting  throoj^h 
one  cubic  centimeter 
does  one  erg  of  work. 

There  would  be  no  objection  to  giving  ibe 
term  megabar  or  absolute  atmosphere  some 
convenient  nickname  such  as  *'  aer  "  if  mega- 
bar is  too  ponderous.  It  has  been  suggested  by 
Professor  Bichards  that  for  historical  reasons 
the  pressure  of  10,000,000  dynes  (ten  abso- 
lute atmospheres)  might  be  named  after  some 
pioneer  in  meteorology,  as  Ouericke  or  Torri- 
celli,  after  the  analogy  of  the  "  watt/'  "  joule," 
'*  ampere,''  etc.,  but  this  need  not  be  insisted 
on  at  present 

Alexander  MoAdb 

Blue  Hill  Obsebvatort, 
February  28,  1914 

AOADBMIO  ELEOnOKB 

To  THE  Editor  of  Science:  In  connection 
with  the  table  of  percentages  accompanying 
my  article  on  '' Academic  Student  Elections," 
in  Science  for  January  16,  a  correspondent 
has  called  my  attention  to  some  inaccuracies 
in  copying  percentages  from  Professor  Ferry's 
tables,  on  which  the  article  was  based.  With 
one  exception  they  do  not  seem  very  impor- 
tant. This  exception  is  in  connection  with 
the  work  in  biology  at  Bowdoin  College.  Tike 
entry  was  from  the  wrong  column  of  Professofr 
Ferry's  extended  table,  and  to  Bowdoin  was 
assigned  the  lowest  record  in  this  subject.    A 
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^onfliderably  lower  record,  more  than  a  third 
lower,  belonged  to  another  institution. 

It  seems  only  fair  to  Bowdoin  GoUege,  and 
especially  to  its  professor  of  biology,  to  pub- 
lish this  correction  of  an  unfortunate  over- 
^t  W.  LbConte  Stkvbns 

LlXINOTON,   VA., 

Januaiy  31,  1914 


SCIENTIFIC  BOOKS 

Chippewa  Music.  U.  By  Frances  Denbmorb. 
Smithsonian  Institution.  Bureau  of  Amer- 
ican Ethnology.  Bulletin  58.  1918.  Pp. 
314.  61  illustrations.  180  songs.  14  tables 
giving  '' melodic  analysis  of  340  songs.'^  7 
tables  of  "rhythmic  analysis"  and  a  table 
giving  "  comparison  of  metric  unit  of  yoice 
and  drum." 

BuUetin  53  together  with  bulletin  47  (1910) 
are  devoted  to  Miss  Densmore's  study  of  Chip- 
pewa music  begun  in  1907  and  brought  to  a 
close  in  the  present  volume.    In  this  bulletin 
the  author  presents  the  results  of  six  years  of 
labor,   gathering   songs  from  the   Chippewa 
in  their  native  environment  and  making  care- 
ful studies  of  the  songs  themselves.    By  these 
means  she  has  sought  to  answer  three  ques- 
tions: What  do  the  Chippewas  sing?     How 
do  they  sing?    Why  do  they  sing?    The  an- 
swers to  the  first  two  are  presented  in  a  dear, 
painstaking  manner  and  in  such  form  as  to 
make  them  conveniently  serviceable  for  com- 
parative study.     The  third  question  is  con- 
cerned   with    the    psychological    aspects    of 
Indian    song    and    consequently    its    answer 
could  not  easily  be  formulated  in  the  same 
manner   as    those  relating  to  the  other  two 
questionB,  neyertheless  the  author  has  recorded 
her  observations  on  this  point  among  the  Chip- 
pewa.    Truthfulness  and  earnestness  of  pur- 
pose characterize  this  book  as  well  as  an  ap- 
preciation of  the  people  from  whom  the  mate- 
rial was    secured.     The  work  has  a  special 
value  to  the  student  of  musical  development 
and  presents  points  of  interest  to  the  ethnolo- 
gist    The  Sureau  of  American  Ethnology  is 
to  be  congratulated  upon  its  entrance  into  an 
important  field  and  particularly  upon  its  selec- 
tion of  so  able  and  scholarly  an  investigator 


as  Miss  Densmore  to  conduct  this  difficult 
line  of' research. 

An  ample  index  adds  to  the  usefulness  and 
pleasure  of  the  book.      Auob  C.  Fletoheh 

Fosseis  Devonianos  Do  Parana.  Pelo  Dr. 
John  M.  Clarkk.  Monographias  do  Service 
Geologico  £  Mineralogico  do  Brasil.  Vol. 
I.,  Rio  de  Janeiro.     1918.    Pp.  xx+358; 

pL  i.-xxvn. 

A  monograph  upon  the  Devonian  of  the 
state  of  Parand,  Brazil,  which  has  been  pub- 
lished recently  by  the  Geological  Survey  of 
that  country,  constitutes  a  notable  contribu- 
tion to  our  knowledge  of  the  geology  of  South 
America.  The  author  of  the  work  is  Dr.  John 
M.  Clarke,  the  accomplished  state  geologist  of 
New  York.  Long  an  investigator  of  the 
Devonian  of  that  state,  he  has  recently  issued 
a  number  of  monographs  ui>on  strata  of  the 
same  age  in  both  North  and  South  America, 
including  works  upon  the  Lower  Devonian  of 
the  Oasp6  region,  Canada,  and  upon  the  De- 
vonian of  the  State  of  Pari,  Brazil.  To  these 
he  has  now  added  this  important  monograph 
upon  the  Devonian  of  Paranfi. 

The  volume  consists  of  two  parts.  The  first 
part  comprises  a  discussion  of  the  character 
and  significance  of  the  Devonian  faimas  of 
the  region  studied,  while  the  second  is  de- 
voted to  a  description  of  the  species,  with  crit- 
ical comments  upon  their  relations  to  those 
of  other  areas. 

The  Devonian  of  America  presents  two 
broadly  conceived  types :  a  northern  or  boreal, 
confined  chiefi^r  to  North  America  and  the 
region  north  of  the  Amazon,  and  a  southern 
or  austral  type.  Dr.  Clarke  shows  that  the 
Devonian  sediments  found  in  South  America, 
from  central  Brazil  southward,  contain  an 
austral  fauna.  The  latter,  which  difFers  from 
the  boreal  fauna  in  many  respects,  is  a  unit 
throughout  its  range,  having  definite  and 
recognizable   characteristics   wherever   found. 

While  the  work  before  us  is  entitled  a  dis- 
cussion of  the  Devonian  Fossils  of  Parani  it 
is  in  reality  a  monograph  upon  the  austral 
Devonian  of  the  whole  of  South  America. 
The  author  gives  a  critical  discussion  of  the 
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strata  and  fauna  of  this  facies  not  only  in 
Parana,  but  also  in  the  state  of  Matto  Orosso, 
Brazil,  Bolivia,  Argentina  and  the  Falkland 
Islands.  The  work  henoe  possesses  a  wide 
scope. 

The  stratigraphic  succession  in  Paran&  is  as 
follows,  in  descending  order:  Tibagy  sand- 
stone, Ponta  Grossa  shales,  Furnas  sandstone. 
The  strata  are  underlain  by  an  ancient,  crys- 
talline complex,  and  are  overlain  by  Permo- 
Oarboniferous  deposits  containing  glacial  tilL 
A  very  interesting  member  of  this  series  is 
the  barren,  basal  Furnas  sandstone,  which  ap- 
pears to  be  paralleled  by  a  similar  sandstone 
situated  at  the  base  of  the  Devonian  in 
Bolivia  and  Argentina.  It  overlies,  at  differ- 
ent places,  ancient  crystallines,  Cambrian  and 
Silurian  strata,  and  hence  seems  to  indicate 
a  widespread  transgression  of  the  sea  in  South 
America  at  the  beginning  of  Devonian  time. 
The  austral  fauna  is  believed  by  Dr.  Clarke 
to  be  of  Lower  Devonian  age,  and  is  consid- 
ered by  him  to  have  sprung  from  a  boreal 
Silurian  ancestry,  owing  its  peculiarities  to 
its  development  in  isolation  in  southern 
waters. 

One  of  the  most  notable  aspects  of  the  dis- 
cussion is  the  fact,  brought  out  with  great 
clearness,  that  the  American  austral  Devonian 
fauna  finds  its  nearest  relative  in  the  Bokke- 
veld  fauna  of  the  same  age  in  South  Africa. 
Indeed  the  species  of  the  Falkland  Islands 
are  more  closely  akin  to  those  of  South  Africa 
than  they  are  to  those  of  the  state  of  Paranfi. 
These  relations  lead  to  an  interesting  re- 
construction of  the  lands  and  continents  of 
Devonian  time.  The  existence  of  a  more  or 
less  intimate  connection  between  Africa  and 
South  America  had  been  foreshadowed  with 
greater  or  less  clearness  by  various  writers. 
The  author  suggests  that  an  Antarctic  conti- 
nent existed  at  that  time,  whose  strand 
stretched  from  South  Africa  to  the  Falkland 
Islands  and  thence  north  into  Chile  and  Ai^ 
gentina,  along  which  the  austral  species 
migrated.  A  large  island  situated  near  the 
present  state  of  Parani  was  separated  from 
the  Antarctic  continent  by  a  comparatively 
narrow  waterway. 


A  northern  land  mass  embraced  the  northern 
part  of  South  America  and  a  large  area  on 
the  site  of  the  present  North  American  con- 
tinent. A  land  bridge  is  believed  to  have  ex- 
tended across  the  north  Atlantic  ocean,  unit- 
ing North  America  and  Europe,  its  existenoe 
being  indicated  by  the  close  relation  of  the 
early  Devonian  faunas  of  Maine  to  those  of 
the  Coblentz  district  on  the  Rhine.  It  is 
thought  probable  that  the  center  of  disper- 
sion of  the  austral  species  was  located  in  cen- 
tral Africa.  The  division  of  the  Lower  De- 
vonian faunas  into  a  boreal  and  austral  fades 
and  their  geographic  distribution  are  explained 
by  these  facts. 

The  larger  part  of  the  monognraph  is  devoted 
to  a  description  and  critical  discussion  of  the 
species  constituting  the  austral  Devonian 
fauna  of  South  America  and  a  consideration 
of  their  relations  to  those  of  South  Africa. 

Illuminating  comments  are  made  upon  the 
distinguishing  characteristics  of  the  austral 
types  in  connection  with  the  discussion  of  the 
leading  groups,  the  treatment  of  the  charac- 
teristics of  the  trilobites  being  especially  valu- 
able. 

The  work  is  published  in  the  English  and 
Spanish  languages  in  parallel  columns.  Its 
illustrations  are  of  a  high  order  of  excellence. 
The  monograph  is  a  notable  contribution  to 
our  knowledge  of  the  geology  of  South  Amer- 
ica and  is  a  credit  both  to  the  author  and  to 
the  Geological  Survey  of  Brazil. 

Charles  K.  Swartz 

Baltimobx,  Md. 


SPECIAL  ABTICLS8 


A   NEW   CYTOLOGICAL    8TAININQ    METHOD 

During  the  course  of  an  investigation  on 
spireme  formation  and  chromosome  number  in 
the  pollen-mother  cells  of  various  species  of 
Lilium  and  Nicotiana,  considerable  time  was 
expended  in  testing  and  experimenting  with 
stains  and  staining  processes.  In  plants  such 
as  Nicotiana,  where  the  chromosomes  are  small 
and  the  characteristic  number  is  large  (48) 
(24),  it  is  desirable,  especially  in  certain 
phases  of  the  maturation  phenomena,  to  have 
a  stain  combination  which  will  differentiate 
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cbomosomes  sharply  from  the  other  cell  mate- 
rial and  at  the  same  time  produce  a  chromo- 
some stain  translucent  enough  so  that  each 
chromosome  in  a  crowded  equatorial  plate  will 
stand  out  hy  itself.  In  the  synapsis  condition 
ci  the  spireme,  a  translucent  hut  extremely 
"  contrasty  "  differentiation  between  the  tightly 
massed  thread  and  other  cell  materials  was 
also  thought  desirable.  .  Elemming's  safranin, 
jfentian  violet,  orange  G  combination  and  iron 
hematoxylin  were  usually  unsatisfactory  in 
attempting  to  secure  the  sought-for  results. 

Magdala-red  was  tested  out  after  the  meth- 
ods given  by  Chamberlain,^  but  with  unsatis- 
factory results.     Both  strong  and  weak  solu- 
tions of  the  stain  were  used,  but  for  chromatin 
and  chromosome  staining  it  never  appeared  to 
possess  "body"  enough  to  give  a  sharp  con- 
trast when  used  with  anilin-blue  or  other  blue 
cytoplasmic  stains.     After  a  preparation  had 
been  in  the  stain  bal^  for  24  hours,  the  red 
color  easily  washed  out  during  the  hurried 
passage   through   acid   alcohol,   95   per   cent, 
neutral   alcohol,  etc.,  to  xylol.     Occasionally 
fair   preparations   were   obtained,    but   when 
these  were  examined  by  artificial  light,  the  red 
stain,  through  lack  of  "body,"  lost  its  bril- 
liancy and  contrast  value. 

The  thought  occurred  to  try  mixing  magdala- 
red  with   safranin  O,   and  thus  remedy  the 
^'lack  of  body"  defect  of  the  former  and  in- 
crease the  brilliancy  and  translucency  of  the 
latter.     Accordingly,  a  solution  of  safranin, 
made  up  of  equal  parte  saturated  solution  of 
safranin  O  in  50  per  cent,  alcohol  and  a  satu- 
rated   solution   of   safranin   in   a   3-per-cent. 
solutian  of  anilin  oil  in  water,  was  mixed  with 
a  strong  (saturated)  solution  of  magdala  red 
in  9  per  cent,  alcohol.    The  precipitate  thrown 
down  upon  mixing  the  two  stains  was  elimi- 
nated by  filtering  and  the  red  solution  remain- 
ing was  used  as  the  stain.    Serial  section  prep- 
arations on  the  slide  were  allowed  to  remain 
in  this  stain  for  varying  lengths  of  time — ^24 
hours  in  most  cases,  after  which  they  were 
treated  with  anilin-blue,  etc.,  after  the  method 
as  given  by  Chamberlain,  p.  48.    Many  varia- 

1' 'Methods  in   ^lant  Histology,"  2d  ed.,  1905, 
pp.  42,  44,  47-48,  79-83. 


tions  in  method  were  practised;  the  main 
thing  being  to  allow  the  red  stain  to  act  for  a 
long  time  and  the  blue  a  very  short  time. 
The  necessity  of  using  the  hydrochloric  acid 
to  bring  out  the  brilliancy  of  the  anilin-blue 
and  to  produce  the  desired  contrast  effect  made 
the  process  undependable  where  good  prepara- 
tions were  constantly  desired.  In  other  words, 
where  only  a  small  amount  of  material  was  to 
be  had  and  every  slide  preparation  must  be 
made  to  count,  as  in  much  research  work,  the 
method  was  not  a  practicable  one. 

In  order  to  eliminate  the  use  of  acid,  the 
anilin-blue  was  discarded,  and  a  saturated 
solution  of  azure  H  was  substituted.  This 
combination  of  magdala-red-safranin  and 
azure  11  gave  in  most  cases  good  results.  A 
brilliant  red  and  blue  were  both  obtainable 
without  the  use  of  acid.  From  the  solution  of 
magdala-red-safranin,  the  slide  was  dipped 
directly  into  the  azure  11,  allowed  to  remain 
about  a  second,  and  then  rushed  through  the 
higher  alcohols  to  xylol  and  neutral  balsam. 
Variations  in  practise  were  common  and  it 
has  been  my  intention  here  merely  to  indi- 
cate the  general  method.  In  many  cases, 
satisfactory  results  were  obtained  by  shorten- 
ing the  bath  in  the  red  stain  to  an  hour  or 
even  to  30  minutes. 

Preparations  of  reduction  division  stages 
in  the  pollen-mother-cells  of  Lilium  canadenae 
L.  were  stained  as  foUows:  cytoplasm,  deep 
brilliant  royal  blue  or  greenish  blue;  spindle 
fibers  dark  blue  and  sharply  outlined  against 
the  cytoplasm ;  nucleoli,  usually  blue  in  active 
and  red  in  ''resting"  nuclei,  chromatin  sub- 
stance (spireme,  etc.)  brilliant  deep  ruby  red. 
Preparations  of  pollen-mother-cells  of  NicO' 
tiana  in  early  prophase  have  been  obtained  in 
which  the  vacuolated  nucleoli  were  stained  blue 
and  little  beadlike  globules  within  the  nucleolar 
vacuoles  shown  brilliant  red.  The  chromatin 
is  aways  stained  a  brilliant  red  and  against 
the  background  of  dark  blue  cytoplasm  the 
contrast  is  extremely  sharp.  Chromosomes  in 
those  plants  where  their  numbers  are  large  are 
ordinarily  counted  with  extreme  difficulty, 
even  under  the  most  favorable  conditions, 
owing  to  the  crowding  of  the  chromosomes  on 
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the  spindle.  The  process  just  described  will, 
I  believe,  partially  eliminate  this  difficulty,  as 
the  red  is  somewhat  translucent  and  each 
chromosome  seems  to  stand  out  by  itself,  even 
when  one  lies  above  the  other.  Mature  pollen 
of  Lilium  iigrinum  Ker.  when  fixed  in  Hem- 
ming and  embedded  and  sectioned  in  the  usual 
manner  reacts  to  the  process  as  follows:  outer 
wall,  sculpturing,  etc.  (perine),  bright  red; 
extine,  intine  and  cytoplasmic  structures  blue 
or  bluish  green;  chromatin  granules  and 
nucleoli  in  '' resting"  nuclei,  red;  other  nu- 
clear material  blue;  nuclei  as  a  whole  well 
differentiated  from  surrounding  cjrtoplasm. 

Orland  E.  White 
Brooklyn  Botanic  Gabokn, 
January  81,  1914 


THE  AMEBICAN  MATHEMATICAL  SOCIETY 

The  society  held  two  large  meetings  during  the 
ChriBtmas  holidays,  one  at  the  University  of  Chi- 
cago on  December  26-27,  the  other  at  Columbia 
University  on  December  30-31.  The  New  York 
meeting  was  the  annual  meeting  of  the  society, 
and  was.  especially  marked  as  the  occasion  of 
the  presidential  address  of  Professor  H.  B.  T'me,  on 
"An  Unpublished  Theorem  of  Kronecker  Bespeet- 
ing  Numerical  Equations." 

Eighty  members  attended  the  four  sessions. 
Professors  W.  F.  Osgood  and  H.  B.  Fine  occupied 
the  chair  in  succession.  The  following  new  mem- 
bers were  elected:  Professor  Pierre  Boutrouz, 
Princeton  University;  Mr.  E.  H.  Clarke,  Purdue 
University;  Dr.  W.  H.  Cramblet,  University  of 
Rochester;  Mr.  H.  J.  Ettlinger,  University  of 
Texas;  Professor  W.  8.  Franklin,  Lehigh  Uni- 
versity; Mr.  H.  Galajikian,  Princeton  University; 
Professor  W.  W.  Hart,  University  of  Wisconsin; 
Mr.  Bamem  Libby,  University  of  Michigan;  Mr. 
G.  W.  Mullins,  Columbia  University;  Mr.  J.  A. 
Northcott,  Columbia  University;  Dr.  Mildred  L. 
Sanderson,  University  of  Wisconsin;  Mr.  J.  M. 
Stetson,  Princeton  University.  Nine  applications 
for  membership  were  received.  The  total  mem- 
bership of  the  society  is  now  710,  including  66  life 
members. 

The  Treasurer's  report  shows  a  balance  of 
$9,153.58.  Sales  of  publications  during  the  year 
have  amounted  to  $2,111.45.  The  library  has  in- 
ereased  to  4,902  volumes.  The  number  of  papers 
read  at  all  meetings  was  240. 


At  the  annual  election  the  following  officers  and 
members  of  the  council  were  chosen: 

Vice-presidents:  L.  P.  Eisenhart  and  £.  J. 
Wilczynski. 

Secretary:  F.  N.  Cole. 

Treasurer:  J.  H.  Tanner. 

Librarian:  D.  E.  Smith. 

Committee  of  Publication:  F.  N.  Cole,  Virgil 
Snyder,  J.  W.  Young. 

Members  of  the  Council  to  serve  until  December, 
1916:  C.  N.  Haskins,  L.  M.  Hoskins,  E.  V. 
Huntington,  H.  L.  Bietz. 

The  annual  dinner,  on  Tuesday  evening,  was  at- 
tended by  forty-seven  members. 

The  Madison  Colloquium  Lectures,  delivered  last 
September  by  Professors  L.  E.  Dickson  and  W.  F. 
Osgood,  are  now  in  press  and  will  soon  be  pub- 
lished by  the  society. 

The  following  papers  were  read  at  the  annnal 
meeting: 

L.  L.  Dines:  ''Complete  existential  theoiy  of 
Sheff er  's  postulates  for  Boolean  idgebras. ' ' 

Arnold  Emch :  ' '  Two  convergency  proofs. ' ' 

J.  L.  Coolidge :  '  *  Congruences  and  complexes  of 
circles." 

Dunham  Jackson:  "On  the  degree  of  converi;- 
ence  of  Sturm -Liouville  series." 

Virgil  Snyder:  "Birational  transformations  of 
the  cubic  variety  in  four-dimensianal  spaca" 

Miss  A.  H.  Tappan:  "Plane  seztic  curves  in- 
variant urder  a  group  of  linear  transformations'' 
(preliminary  communication). 

C.  L.  Bouton:  "Explicit  formulas  for  the  in- 
verse of  an  analytic  transformation  in  n  variables." 

Edward  Kasner:  "The  classification  of  em- 
formal  transformations." 

L.  B.  Bobinson:  "Questions  of  logic  arising 
from  the  study  of  systems  of  partial  diifereatisl 
equations"  (preliminary  report). 

Pierre  Boutroux:  "On  a  family  of  rational  dif- 
ferential equations  of  the  first  order." 

H.  B.  Fine,  presidential  address:  "An  unpub- 
lished theorem  of  Kronecker  respecting  numeriesl 
equations. ' ' 

W.  A.  Hurwits:  "Note  on  the  Fredholm  de- 
terminant. ' ' 

G.   D.   Birkhofl:    "The   restricted  problem  of 

three  bodies." 

E.  V.  Huntington:  "On  the  accuracy  of  the 
contracted  form  of  Homer's  method." 

O.  E.  Glenn:  "On  an  analogy  between  fonnal 
modular  invariant^  and  the  class  of  algebraiesl 
invariants  called  Booleans." 

G.  C.  Evans:  "Green's  functions  for  linear 
partial  differential  equations  of  the  second  order, 
and  Green's  theorem." 

W.  B.  Longley:  "An  existence  theorem  for  a 
certain  differential  equation  of  the  nth  order." 

W.  C.  Graustein:  "The  real  congruence  of  com- 
plex points,  planes,  lines. ' ' 

H.  W.  Beddick:  "Conformal  invariants  of  or- 
thogonal curve  nets"  (preliminary  commnniea' 
tion). 


Maioh  13, 1914] 


SCIENCE 


397 


W.  F.  Osgood:  ' ' Liouville 's  theorem  concerning 
periodic  functions  of  several  yariables/' 

L.  M.  Kells:  "A  complete  characterization  of 
dyn&mieal  trajectories  in  n-space." 

W.  H.  Cramblet:  ''A  classification  of  discon- 
tinnous  functions  and  some  allied  problems. ' ' 

J.  E.  Lamond:  ''Note  on  the  reduction  of 
mdtiple  X-integrals  to  iterated  L-integrals." 

L.  A.  Howland:  "Functions  of  n  variables 
which  are  functions  of  r  combinations  of  these 
Tsriables. ' ' 

J.  I.  Tracey:  "Covariant  curves  of  the  plane 
ntfonal  qttintic." 

A  B.  Coble:  ''Beetricted  systems  of  equa- 
tions." 

L.  P.  Eisenhart:  ''Tiansformations  of  surfaces 

of  VOBS." 

H.  Galajikian:  "A  type  of  non-linear  integral 
equation.'' 

T.  H.  Gronwall:  ''On  systems  of  linear  total 
differential  equations." 

T.  H.  Gronwall:  "Extension  of  Laurent's 
theorem  to  several  variables." 

T.  H,  Gronwall:  "On  approximation  by  trig- 
onometric sums." 

B.  D.  Beetle:  "Cyclic  systems  of  osculating 
circles  of  curves  on  a  surface." 

G.  M.  Green:  "Canonical  systems  in  projective 
diiferential  geometry,  with  special  reference  to 
the  theory  of  curved  surfaces. ' ' 

J.  H.  M.  "Wedderbum:  "A  type  of  primitive 
algebra," 

F.  N.  OoLl, 

Seeretary 

TSB  AMEBIC  AN  SOCIETY  OF  NATUSALISTS 
Thb  thirty-first  annual  meeting  of  the  Ameri- 
can Society  of  Naturalists  was  held  in  the  Zoo- 
logical Laboratory  of  the  University  of  Pennsyl- 
vania on  December  31,  1913.  In  affiliation  with 
the  society  this  year  were  the  American  Society 
of  Zoologists,  the  American  Association  of  Anat- 
omists and  the  Federation  of  American  So- 
cieties for  Experimental  Biology. 

A  revised  constitution  and  by-laws  was  adopted 
with  several  important  modifications  of  the  old 
constitution : 

1.  The  former  division  of  the  society  into  an 
eastern  branch  and  a  central  branch  was  abol- 
ished. "Seetions  of  the  society  may  be  organized 
in  any  locality,  with  the  approval  of  the  society 
in  each  case,  by  ten  or  more  members  for  the 
purpose  of  holding  meetings  for  the  presentation 
of  scientific  papers.  Such  sections  shall  have  the 
right  to  elect  their  own  officers  and  associate  mem- 
hm,  but  aasoeiate  membership  in  any  section  shall 
not  confer  membership  in  the  society. 

2.  The  ezeeatiTe  committee  is  permitted  at  its 
diseretion  to  remit  for  any  year  the  annual  assess- 
meat  of  one  dollar. 


3.  The  secretary  and  treasurer  are  to  be  elected 
for  terms  of  three  years  each.  An  additional 
member  of  the  executive  committee  is  to  be  elected 
each  year  to  serve  for  three  years. 

4.  "A  committee  of  three,  consisting  of  the 
president,  vice-president  and  secretary,  shall  ar- 
range a  program  for  each  meeting." 

5.  ' '  The  records  of  the  society  shall  be  published 
once  every  three  years,  beginning  in  1914." 

6.  "The  society  shall  reimburse  the  secretary 
for  traveling  and  hotel  expenses  incurred  in  at- 
tending the  annual  meeting." 

The  following  were  elected  to  membership  in 
the  society:  Irving  W.  Bailey,  Harvard  Univer- 
sity; Arthur  M.  Banta,  Carnegie  Station  for  Ex- 
perimental Evolution;  Harley  H.  Bartlett,  Bureau 
of  Plant  Industry;  Charles  T.  Brues,  Harvard  Uni- 
versity; Philip  P.  Calvert,  University  of  Pennsyl- 
vania; Mintin  A.  Chrysler,  University  of  Maine; 
B.  A.  Gortner,  Carnegie  Station  for  Experimental 
Evolution;  Milton  J.  Greenman,  Wistar  Institute; 
Bobert  W.  Hegner,  University  of  Michigan;  Law- 
rence J.  Henderson,  Harvard  University;  Merkel 
H.  Jacobs,  University  of  Pennsylvania;  G.  L.  Kite, 
Henry  Phipps  Institute ;  Balph  S.  Lillie,  Clark  Uni- 
versity; Clarence  E.  McClung,  University  of  Penn- 
sylvania; J.  H.  McGregor,  Columbia  University; 
Edward  B.  Meigs,  Wistar  Institute;  J.  Percy 
Moore,  University  of  Pennsylvania;  Alice  Bobert- 
son,  Wellesley  College;  Edmund  W.  Sinnott,  Har- 
vard University;  Arlow  B.  Stout,  New  York  Bo- 
tanical Garden;  P.  W.  Whiting,  Harvard  Univer- 
sity. 

The  program  of  the  morning  session  was  as  fol- 
lows: 

"Some  Physiological  Phases  of  the  Study  of 
Teratological  Variations,"  by  J.  Arthur  Harris. 

"Some  Physiological  Observations  Begarding 
the  Genetic  Factors  for  Plumage  Patterns,"  by 
Baymond  Pearl  and  Alice  M.  Boring. 

"Twin  and  Triplet  Hybrids  from  Wild  Species 
of  (Enoihera  with  Segregation  in  the  First  Gen- 
eration," by  George  F.  Atkinson. 

"The  Functions  of  an  Environment,"  by  Law- 
rence J.  Henderson  (by  invitation). 

"A  New  Method  of  Analysis  of  Fertilisation: 
Besults  and  Theory,"  by  Frank  B.  Lillie. 

"On  the  Adaptation  of  Fundiilus  to  Abnormal 
Salt   Solutions,"   by   Jacques   Loeb.      (Bead  by 

title.) 

' '  Sex  Beeognition  and  Sexual  Selection  in  Verte- 
brates," by  Jacob  E.  Beighard. 
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"Endemi«  Species  from  Ancient  Strands  and 
Becentlj  Obeerved  Modifleationa  of  Seed-planta  on 
the  Beaches  of  the  Salton  Sea, ' '  hj  Daniel  T.  Mac- 
DoQgal.     (Bead  by  title.) 

"Divergent  Charactera  of  the  Progenj  Arising 
from  Seed  Maturing  in  Treated  Ovaries  of  Soroph- 
ularia  ocoideKtdlis/ *  by  Daniel  T.  MacDougal. 
(Bead  by  title.) 

"Association  of  Hereditary  Factors  in  Partheno- 
genetic  Lines  of  Hydatina,"  by  A.  Franklin  Shnll. 

"An  Inherited  Variation  in  the  Strength  of 
Linkage,"  by  A.  H.  Sturtevant  (by  invitation). 

"Size  Inheritance  in  DrosopMla,"  by  Edward 
N.  Wentworth.     (Bead  by  title.) 

"Studies  on  Inheritance  in  Orthoptera,"  by 
Bobert  K.  Nabours  (by  invitation). 

"Physiological  Besistance  to  Drought  in  F,  Seg- 
regates of  Certain  Maize  Crosses,"  by  Herbert  P. 
Boberts.    (Bead  by  title.) 

"Partially  Sterile  Crosses  between  Species  of 
Niootiana, ' '  by  Edward  M.  East.    (Bead  by  title.) 

"Beciprocal  Crosses  between  CBnothera  biennii 
and  (Enothera  mur%cat<i,"  by  Bradley  M.  Davis. 
(Bead  by  title.) 

The  session  of  the  afternoon  consisted  of  a  sym- 
posium on  the  subject  "The  Scope  of  Biological 
Teaching  in  Belation  to  New  Fields  of  Discovery, ' ' 
Papers  were  presented  by  Michael  F.  Guyer,  Uni- 
versity of  Wisconsin — Zoology;  Mintin  A.  Chrysler, 
University  of  Maine — ^Botany;  Bobert  B.  Bensley, 
University  of  Chicago — ^Anatomy  and  Medicine; 
George  H.  Parker,  Harvard  University — General 
Physiology. 

In  the  discussion  following  the  reading  of  the 
four  principal  papers,  Drs.  Goldfarb,  Atkinson, 
Loeb,  Clapp,  McMurrich,  Morgan,  McClung,  Le- 
fevre,  Beighard,  Henderson  and  Knower  partici- 
pated. 

The  Naturalists'  dinner  was  held  on  the  evening 
of  December  31,  at  the  Hotel  Walton,  with  one 
hundred  and  ten  in  attendance.  The  president's 
address  by  Professor  Boss  G.  Harrison  was  en- 
titled "Science  and  Practise." 

The  officers  of  the  Society  for  1914  are: 

President— Samuel  F.  Clarke,  Williams  College. 

Vice-president — Frank  B.  Lillie,  University  of 
Chicago. 

Secretary — Bradley  M.  Davis,  University  of 
Pennsylvania. 

Treasurer — ^J.  Arthur  Harris,  Carnegie  Station 
for  Experimental  Evolution. 

Additional  Members  of  the  Executive  Committee 
— ^Baymond  Pearl,  Maine  Agricultural  Experiment 


Station;  Boss  G.  Harrison,  Yale  University,  ind 
Elias  P.  Lyon,  University  of  Minnesota. 

Bradley  M.  Davis, 
Seeretary 


AMEBIC  AN    ASSOCIATION    FOB    TEE   iB- 
VANCEMENT  OF  SCIENCE 

SBCnOK   B — OEOLOOT   AND  GSOORAPHT 

Thb  sixty-fifth  meeting  of  Section  E,  Geology 
and  Geography,  of  the  American  Assoeiation  for 
the  Advancement  of  Science  was  held  in  the  senate 
chamber  of  the  state  capitol,  Atlanta,  Ga.,  De- 
cember 28,  1913,  to  January  1,  1914.  Vice-presi- 
dent J.  S.  Diller  presided.  Professor  U.  S.  Giant, 
Northwestern  University,  Evanston,  HL,  was 
elected  vice-president  of  the  association  and  chair- 
man of  Section  E  for  the  next  meeting  to  be  held 
in  Philadelphia.  Dr.  E.  H.  Sellards,  state  ge<^ 
gist  of  Florida,  was  elected  a  member  of  the  coun- 
cil. Dr.  David  White,  United  States  Geologiesl 
Survey,  a  member  of  the  sectional  committee,  and 
Dr.  8.  W.  McCallie,  state  geologist  of  Georgia,  a 
member  of  the  general  committee. 

In  connection  with  the  meeting  the  foUowiag 
resolutions  were  unanimously  adopted: 

Whereas,  it  is  recognised  that  the  American 
Association  for  the  Advancement  of  Science  is  the 
great  scientific  organization  of  this  country,  and, 

Whereas,  it  is  hoped  that  this  organisation 
may  continue  to  fulfil  its  great  function  as  the 
representative  of  science  in  America, 

Be  it  Besolved,  that  it  is  the  sense  of  Seetion  E, 
an  important  branch  of  the  parent  organization, 
that  the  strongest  men  interested  in  geology  and 
geography  should  be  urged  to  assist  in  every  way 
possible  in  promoting  the  best  interests  of  tiis 
general  organization. 

Furthermore,  in  the  belief  that  these  purposes 
can  be  most  effectively  accomplished  by  the  eo- 
operation  of  existing  geological  and  geographical 
organizations,  it  is  recommended  that  eveiy  effort 
be  made  to  have  the  meetings  of  the  Geologieal 
Society  of  America  and  the  Association  of  Amet- 
lean  Geographers  held,  as  frequently  as  poosiUe, 
in  connection  with  those  of  the  American  Assoeia- 
tion for  the  Advancement  of  Science, 

It  is  Further  Becommended,  that  the  officers  of 
Section  E,  with  the  approval  of  the  council^  be  in- 
structed to  take  such  steps  as  are  necessary  to 
secure  the  desired  results. 

The  address  of  the  retiring  Vice-preeident,  Pro- 
fessor J.  E.  Todd,  was  given  on  the  aabject, 
"Pleistocene  History  of  the  Missouri  Biver.'* 
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The  program  eoiiAisted  of  more  than  thirtj 
papers^  the  majority  of  which  dealt  with  the  min- 
ora] resonrcM  of  the  aouthern  states.  It  is  hoped 
that  all  the  papers  on  the  mineral  resources  of  the 
fttnthem  states  maj  be  published  in  one  volume. 
Aa  an  aid  to  such  publication  the  council  voted  the 
nun  of  $200. 

The  titles  and  abstracts  of  papers  presented  be- 
fore Section  E  are  given  below: 

Mineral  Bewurces  of  the  Southern  Staiee — Vigtri- 
Mition  and  TrodMCtion:  J.  S.  Dillxb.     (Illus- 
trated by  map  and  collection  of  specimens.) 
In  opening  the  discussion  of  the  mineral  re- 
sources of  the  southern  states,  Mr.  Diller  called  at- 
tention to  a  large  wall  map  recently  prepared  by 
the  United  States  Geological  Survey  to  show  the 
distribution   of  the  most   important   mineral   re- 
sources   of   the    sixteen   states    included    in    the 
fouthem  section. 

Of  the  various  mineral  products  found  in  the 
United  States  only  two,  borax  and  platinum,  are 
not  produced  in  the  southern  states  but,  on  the 
other  hand,  some  of  the  southern  states  are  the 
largest  or  exclusive  producers  of  nearly  a  dozen 
substances,  among  which  phosphate  rock,  manga- 
nese, bauxite,  sulphur,  barite  and  fuller's  earth 
occur. 

There  are  55  different  mineral  substances  won 
from  the  earth  in  the  southern  states,  and  of  these 
a  collection  consisting  of  more  than  a  hundred 
specimens  was  exhibited  at  the  meetings  of  Sec- 
tion £. 

Coal  is  the  resource  of  first  importance.  The 
value  of  coal  alone  produced  in  1912  was  more  than 
144  million  dollars,  with  large  reserves,  as  shown 
on  the  map,  that  will  last  for  centuries. 

The  total  production  of  mineral  resources  in 
19I2^was  $401,399,483. 

Nearly  a  score  of  other  substances  in  addition 
to  coal  were  produced  in  the  same  region  to  the 
valne  of  more  than  a  million  dollars  each,  and 
while  the  distribution  of  the  reserves  of  these  re- 
sources was  shown  on  the  large  map  the  value  of 
the  production  of  each  during  1912  was  shown  on 
a  chart. 

It  is  expected  that  the  map  and  chart  will  be 
published  in  connection  with  the  volume  of  papers 
read  before  Section  £  on  the  mineral  resources  of 
the  southern  states. 

The  Coal  Besourcea  of  the  Southern  States:  L.  G. 

Olbnn. 

This  paper  summarixed  our  knowledge  of  the 
eoal  resources  of  the  southern  states,  indicated  the 


trend  of  present  developments,  and  showed  the  im- 
portance of  the  role  to  be  played  by  coal  in  the 
future  industrial  devel<^ment  of  the  south.  It 
was  illustrated  by  charts  and  diagrams^ 

The  Petroleum  Besourcea  of  the  Southern  States: 
D.  W.  Ohxkn. 

The  Marbles  and  Oranites  of  the  Southern  Statet: 

S.  W.  McCallis. 

The  geographical  and  geological  distribution, 
history  and  extent  of  development,  physical  and 
chemical  characteristics,  and  commercial  uses  of 
the  marbles  and  granites  of  the  southern  states. 

The  Mines  and  Quarries  of  Georgia:  S.  W.  Mo- 
Oallik.     (Illustrated  with  lantern  slides.) 

The  Piedmont  Limestones  of  the  Southeast  At- 
lantic Statea:  Thomas  L.  Watson  and  J.  S. 

GSASTT. 

This  paper  discusses  the  occurrence  and  distri- 
bution, structural  and  age  relations,  composition 
and  uses  of  the  Piedmont  limestones  of  the  south- 
em  Atlantic  states,  including  Maryland  to  Ala- 
bama. It  points  out  their  much  wider  distribution 
than  has  been  formerly  supposed  and  suggests  their 
Lower  Cambrian  (Loudoun)  age.  Besides  being 
of  economic  importance  in  many  of  their  occur- 
rences, these  limestones  form  extremely  important 
and  valuable  guide  members  in  the  structural  work 
necessary  to  determine  the  stratigraphic  and  age 
relations  of  the  associated  rocks. 

The  lAmeatonea  of  Maryland,  East  of  the  Blue 

Bidge:  J.  S.  Grasty. 

This  paper  is  devoted  to  the  various  occurrences 
of  limestone  in  the  Piedmont  section  of  Maryland, 
and  embraces  a  discussion  of  their  age,  strati- 
graphy, structure  and  economic  importance. 
With  the  exception  of  the  occurrences  in  the  Fred- 
erick Valley,  and  in  the  vicinity  of  Baltimore, 
practically  no  attempt,  based  on  systematic  study, 
has  been  made  heretofore  at  a  correct  correlation. 
It  is  believed  that  it  can  be  shown  definitely  and 
satisfactorily  that  the  limestones  in  the  middle 
part  of  this  physiographic  division  (Piedmont)  of 
Maryland  should  be  assigned  to  the  Potsdam 
group  of  the  Cambrian,  though-be-it  this  is  at 
variance  with  the  general  geological  impression, 
which  is  that  they  are  older,  a  view  entertained, 
perhaps,  because  of  their  association  in  areal  oc- 
currence with  other  rocks  definitely  known  to  be 
pre-Cambrian. 

The  Slate  DeposiU  of  the  Southern  States:  J.  S. 

GitASTT  AND  J.   H.  CLINB. 
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This  paper  is  devoted  to  a  discnmion  of  the 
more  important  slate  deposits  of  the  southern 
states,  including  their  location,  structural  and  age 
relations,  quality,  etc.,  particular  attention  being 
given  to  those  areas  occupied  by  active  operations. 
This  accounts,  therefore,  for  the  prominent  posi- 
tion and  greater  space  being  given  in  this  discus- 
sion to  the  occurrences  in  Virginia  and  Maryland. 
Slates  occur  also  in  Georgia,  notably  the  green 
slate  found  to  the  north  of  Ckrtersville,  and  in 
Arkansas,  Tennessee,  West  Virginia  and  elsewhere 
in  the  south. 

The  Cement  Mc^eridU  and  Industry  of  the  South- 
ern States:  Thoicas  L.  Watson  and  J.  8. 
Gbasty. 

The  Portland  cement  industry  in  the  southern 
states  is  an  important  and  growing  one.  Cal- 
careous (limestones  or  marls  or  both)  and  argil- 
laceous (clays,  shales  and  slates)  materials  are 
found  in  each  of  the  southern  states,  being  partic- 
ularly well  developed  in  those  states  traversed  by 
Ordovician,  8ilurian  and  Devonian  rocks.  The 
present  paper  discusses  the  occurrence  and  distri- 
bution of  these  materials,  including  composition, 
and  explains  how  their  adaptability  for  use  in  the 
manufacture  of  Portland  cement  may  be  deter- 
mined. 

The  Gypsum  Besouroes  of  the  Southern  States: 

Frank  A.  Wilder. 

Gypsum  in  quantities  sufficient  to  be  of  com- 
mercial importance  occurs  in  Oklahoma,  Texas  and 
Virginia.  In  Arkansas  large  deposits  are  said  to 
exist  in  Pike  county  but  their  fitness  for  plaster 
can  not  be  positively  stated.  A  small  body  of 
gypsum  is  reported  from  Bear  Island  near  the  post- 
oAce  of  Panassoffke,  Fla.,  but  this  deposit  is  of 
doubtful  commercial  importance. 

The  deposits  in  Oklahoma  and  Texas  are  inex- 
haustible and  consist  of  both  rock  gypsum  and 
gypsum  earths  known  as  gypsite. 

The  Virginia  deposit  is  much  more  limited  in 
area  and  in  tons  available,  but  can  probably  main- 
tain an  annual  output  of  200,000  tons  for  fifty 
years  or  more. 

The  Virginia  gypsum  deposit  is  peculiar  on  ac- 
count of  the  rather  unusual  relationships  between 
the  gypsum  and  a  pronounced  fault  which  has 
thrust  Cambrian  dolomite  over  the  gypsum-bear- 
ing formations  which  we  regard  as  of  Missiasip- 
pian  age. 

On  account  of  the  rapid  inerease  in  the  use  of 
gypsum  plasters,  gypsum  tile  for  fireproofing,  and 


in  Portland  cement,  of  which  gypsum  is  a  minor 
but  very  essential  ingredient,  these  gypsum  de- 
posits are  important  factors  in  the  development 
of  the  south. 

In  connection  with  agricultTire  ground  gypsuin 
is  regarded  as  essential  in.  the  raising  of  peannts 
and  is  useful  in  the  cultivation  of  all  legumes.  It 
doubtless  is  the  cheapest  way  to  restore  sulphur  to 
the  soil  where  this  element  has  been  exhausted, 
and  reacts  on  insoluble  potash  compounds,  render- 
ing them  more  soluble. 

The  Gypsum  Resources  of  Texas  and  OJcldhoma: 

£.  T.  Bumble. 

The  location  and  character  of  the  gypsum  de- 
posits of  Texas  and  Oklahoma  now  being  exploited 
commercially.  Present  development  of  the  indus- 
try, and  possibilities  of  this  area.  Description  of 
other  areas  in  Texas  susceptible  of  similar  devel- 
opment. 

The  Baiuaite  Ind^istry  in  the  Southern  States:  W. 

C.  Phalen. 

The  production  of  bauxite  in  the  United  States 
in  1912  was,  in  round  numbers,  160,000  long  tons, 
valued  at  approximately  $775,000.  In  other 
words,  this  means  the  production  of  bauxite  in  the 
southern  states,  for  the  mining  of  this  mineral  i» 
strictly  a  southern  industry,  and  such  it  has  been 
since  its  inception  in  the  United  8tates. 

The  states  which  produced  bauxite  in  1912  are  as 
follows:  Alabama,  Arkansas,  Oeorgia  and  Tennes- 
see. A  deposit  of  the  mineral  is  known  also  in 
Botetourt  county,  Virginia,  but  it  has  never  been 
exploited.  Arkansas  led  in  the  production,  as  it 
has  for  many  years,  followed  distantly  by  Oeorgia, 
Alabama  and  Tennessee,  named  in  the  order  of 
their  production  and  the  value  of  same. 

Bauxite  has  a  variety  of  uses,  which  are  as  fol- 
lows: (1)  As  raw  material  in  the  production  of 
metallic  aluminum,  (2)  in  the  manufacture  of 
aluminum  salts,  (3)  in  the  manufacture  of  bauxite 
brick,  (4)  in  the  manufacture  of  alondnm 
(fused  alumina)  for  use  as  an  abrasive,  and  (5) 
in  the  manufacture  of  calcium  aluminate. 

The  use  of  bauxite  in  the  manufacture  of  me- 
tallic aluminum  is  by  far  the  most  important  of 
those  enumerated  above.  A  large  part  of  tbe  en- 
tire output  of  Arkansas  is  used  in  the  almninniB 
industry,  and  the  production  from  this  state  has 
shown  phenomenal  growth  during  recent  years. 
When  it  is  considered  that  more  than  65,000,000 
pounds  of  the  metal  were  consumed  in  the  United 
States  during  the  past  calendar  year,  and  that 
this  aluminum  in  the  form  of  No.  1  ingots,  "wliole- 
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sale  lots  in  New  York  City  varied  in  priee  per 
pound  from  18}  to  27  cents,  the  importance  of  the 
rel&tion  of  bauxite  production  to  what  promisee  to 
be  one  of  our  most  important  future  metallic  in- 
dustries becomes  apparent,  ss  does  also  the  im- 
portance of  a  careful  search  for  future  supplies  of 
the  mineral. 

r^  OuIIooIp  for  the  Alummum  Industry  in  the 
Sewth: 

Two  water-power  installations  of  great  magni- 
tude, for  the  manufacture  of  metallic  aluminum, 
are  now  in  process  of  construction  in  the  southern 
states.    One  of  these  is  by  the  Southern  Aluminum 
Company  and  the  other  by  the  Aluminum  Ck>m- 
panj  of  America.    The  former,  with  a  capital  of 
several  million  dollars,  has  been  organized  bj  an 
amalgamation    of    foreign     aluminum    interests, 
chiefly  French,  together  with  certain  metal  inter- 
ests in   the  United   States,  and  has  acquired  a 
water-power  site  on  the  Yadkin  Biver,  near  Whit- 
ney, North   Carolina.     The  company   is  now  en- 
gaged in  the  development  of  the  property,  and  has 
plans  to  erect,  eventually,  a  complete  plant  with 
large  capacity  for  the  manufacture  of  the  metal. 
In  addition,  the  Aluminum  Company  of  Amer- 
ica has  acquired  certain  riparian  rights  in  North 
Carolina  and  Tennessee,  and  has  undertaken  pre- 
liminary   developments   on   the   Little    Tennessee 
Biver   near    the   Tennessee-North   Carolina   boun- 
dary.    The  plans  contemplate  a  water-power  de- 
velopment  of  great  magnitude,  together   with   a 
reduction   works  at  MaryviUe,  16  miles  south  of 
KnoxviUeu 

The  eonsiunmation  of  two  sudi  projects  as  those 
mentioned  should  prove  a  tremendous  stimulus  to 
the  search  for  new  deposits  of  bauxite  in  the 
sontlL 

The  Phosphate  Deposits  of  the  Southern  States: 

E.  H.  8gr.TiAM>8. 

The  southern  states  at  the  present  time  are  pre- 
eminently the  source  of  phosphate  rock  in  the 
United  States,  the  total  rock  mined  elsewhere  in 
America  he'ing  not  more  than  10,000  or  11,000 
tons  per  annam.  In  fact  this  section  contributes 
fully  one  half  of  the  phosphate  of  the  world. 
The  statistics  for  1910,  the  latest  date  at  which 
approximately  complete  returns  are  available 
show  the  world's  production  of  phosphate  to  be 
5,156,671  metric  tons,  of  which  the  United  States 
produced  2,697^468  metric  tons,  or  slightly  vrn^e 
th^tf  one  half,  all  of  which  with  the  exception  of 
11 612  tons  was  from  the  southern  states.  The 
prodnetion  in  the  southern  territory  during  1011 


was  3,420,774  loB^  tons,  while  Florida  alone  in 
1912  produced  2,579,865  long  tons. 

The  phosphate  deposits  in  the  southern  states 
are  widely  distributed  and  are  diverse  in  their 
origin  and  manner  of  occurrence.  Those  states 
that  are  actively  producing  rock  are:  Arkansas, 
Tennessee,  South  Carolina  and  Florida.  At  least 
five  other  states,  namely,  Kentud^,  Virginia, 
North  Carolina^  Georgia  and  Alabama  are  known 
to  have  phosphate,  or  phosphatic  marls  of  agricul- 
tural value.  The  phosphate  deposits  of  North 
Carolina  and  Kentucky  have  been  mined  to  a  lim- 
ited extent.  Those  of  Qeorgia  and  Alabama  have 
beoi  partially  prospected,  while  the  Virginia 
phosphates  have  been  but  recently  discovered. 

The  methods  used  in  mining  the  phosphate  rock 
are,  as  a  rule,  neither  complicated  nor  expensive. 
The  open  pit  method  is  used  for  those  deposits  that 
have  a  removable  overburden,  while  underground 
mining  is  resorted  to  only  for  those  bedded  de- 
posits that  are  interstratifled  with  other  forma- 
tions so  that  the  overburden  can  not  be  removed. 
The  chief  production  at  the  present  time  is  from 
the  open  pit  mines.  After  being  taken  from  the 
mine  the  rock  is  washed  and  dried  for  shipment, 
almost  one  half  being  exported. 

The  Tennessee  Phosphates :  T.  Poole  Maynabd. 

The  phosphate  deposits  of  Tennessee  rank  next 
in  importance  to  those  of  Florida. 

These  deposits  are  found  in  what  is  known  as 
the  Central  Basin  of  Tennessee,  and  in  the  valleys 
of  the  western  part  of  the  Highland  rim  surround- 
ing this  basin.  Nodular  deposits  of  black  phos- 
phate are  found  to  the  northeast  of  the  Highland 
Bim  in  Putnam  county. 

All  of  the  phosphates  are  found  associated  with 
rocks  of  sedimentary  origin  and  occur  in  rocks  of 
Ordovician  and  Devonian  age. 

There  are  three  important  classes  of  phosphate 
rock,  while  there  are  many  characteristic  differ- 
ences among  these  classes.  The  brown,  the  blue 
uid  the  white  phosphate  represent  the  three  im- 
portant classes.  While  the  black  rock  phosphates 
of  Putnam  county  are  not  economically  important 
they  form  a  fourth  class. 

The  Salt  Industry  of  the  Southern  States:  W.  C. 

Phalbn. 

The  five  southern  states  which  produce  salt  on  a 
commercial  scale,  named  in  the  order  of  their  im- 
portance, are  Louisiana,  Virginia,  Texas,  West 
Virginia  and  Oklahoma.  In  the  year  1912,  the 
latest  for  which  statistics  are  available,  the  out- 
put of  salt  in  the  states  mentioned  amounted  to 
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nearly  350,000  short  tons,  or  nearly  2,500,000  bar- 
rels, of  280  pounds  each,  valued  in  round  numbers 
at  $725,000. 

In  Louisiana  salt  occurs  in  two  districts,  (1) 
in  the  north-central  and  northern  part  of  the  state 
in  the  valleyB  of  the  Bed  and  Babine  rivers,  and 
(2)  in  the  southern  part;  the  most  important 
known  deposits,  and  those  worked  at  present,  oc- 
eurring  in  dose  proximity  to  the  gulf  coast. 
Bock  salt  is  the  product,  mined  at  Weeks  and 
Avery's  islands,  so-called,  located  in  Iberia  i>ar- 
ish,  very  close  to  the  Gulf  of  Mexico. 

The  only  economically  important  deposits  of  salt 
found  in  Virginia  occur  in  the  southwest  part  of 
the  atate.  These,  with  the  gypsum  deposits,  ex- 
tend for  twenty  miles  along  the  valley  of  the  north 
fork  of  the  Holston  Biver,  and  have  been  de- 
veloped quite  extensively  in  Smyth  and  Washing- 
ton counties.  Two  gypsum  plants  and  one  alkali 
works,  which  utilizes  the  brines,  are  in  operation 
in  this  area.  Saltville,  Smyth  county,  is  the  cen- 
ter of  the  alkali  industry. 

The  important  salt  industries  of  Texas  are  lo- 
cated at  Palestine,  Anderson  county,  Grand  Saline, 
Van  Zandt  county,  in  the  eastern  part  of  the  state, 
and  at  Colorado,  Mitchell  county,  in  the  western 
part.  The  bulk  of  the  salt  marketed  in  Texas  is 
the  evaporated  article  produced  by  the  grainer 
process,  but  considerable  also  comes  from  the  in- 
land salt  lakes  in  the  western  part  of  the  state  and 
from  the  lagoons  along  the  southwestern  coast. 

In  West  Virginia  the  industry  is  confined  to  the 
Ohio  Biver  Valley  and  to  the  valley  of  the  Kana- 
wha Biver,  a  few  miles  above  Charleston,  the  state 
capital.  The  product  is  evaporated  salt  produced 
by  the  grainer  process.  Bromine  and  calcium 
chloride  are  also  produced  on  a  considerable  scale, 
in  connection  with  the  manufacture  of  salt. 

In  Oklahoma  the  salt  industry  is  small,  and  is 
confined  to  the  salt  plains  in-  the  southwestern 
part  of  the  state. 

The  Asbestos   Deposits   of   Georgia:    Olivkb   P. 

Hopkins. 

Asbestos  representing  three  modes  of  occur- 
rence is  found  in  Georgia.  Chrysotile,  occurring  in 
serpentine  derived  from  peridotite,  is  present  in 
insignificant  quantities  in  a  few  localities  where 
it  gives  no  promise  of  commercial  importance. 
Asbestos  of  the  amphibole  variety  in  slip-fiber 
veine  occurs  at  widely  distributed  points  over  the 
Piedmont  area  of  the  state;  while  mass-fiber  as- 
bestos, which  represents  the  important  deposits 
from  a  commercial  point  of  view,  is  restricted,  in 


general,  to  the  belt  of  peridotites  and  pyroxenites 
which  cross  the  state  in  a  southwest  direetbn 
from  Babun  county  to  Harris  county,  but  is  rela- 
tively most  important  in  Babun,  White  and  Haber- 
sham counties  than  any  others.  Judging  from  the 
field  relations  and  the  microscopic  study,  it  has 
been  concluded  that  the  mass-fiber  anthophjUite 
has  been  derived  from  enstatite-olivine  rocks. 

Maes-fiber  asbestos,  owing  to  the  nature  of  its 
occurrence,  is  capable  of  being  mined  very  econom- 
ically, but  owing  to  the  slight  demand  for  the  ma- 
terial little  is  being  put  on  the  market  at  the  pres- 
ent time.  With  a  good  demand  for  the  matenal 
at  from  $10  to  $12  per  ton  a  number  of  deposits 
in  this  state  could  be  worked  at  a  profit  and  a 
large  amount  of  asbestos  could  be  put  on  the 
market. 

The  Production  of  Fuller's  Earth  in  the  Souihem 

States:  E.  H.  Sxllabds. 

Fuller's  earth  is  a  day  which  has  the  property 
of  absorbing  basic  colors  and  removing  these  from 
solution  in  animal,  vegetable  and  mineral  oils,  as 
well  as  from  water  and  certain  other  liquids.  In 
commerce  the  earth  finds  its  chief  use  in  clarifying 
oils,  although  it  has  in  addition  a  number  of  minor 
uses. 

Fuller's  earth,  like  other  clays,  is  complex  and 
consists  not  of  a  single  mineral,  but  of  a  variety 
of  minerals,  the  mineral  particles  being  mixed  in 
different  earths  in  widely  different  proportions,  re- 
sulting in  a  varying  chemical  and  mineralogical 
composition.    The  ultimate  analysis  does  not  differ 
materially  from  that  of  other  clays.     The  proper- 
ties of  the  earth  arise  apparently  from  the  phys- 
ical condition  of  the  clay  and  can  be   detected 
only  by  a  filtering  test  by  which  its  practical  util- 
ity   in    clarifying    oils    is    determined.      Various 
other  properties  are  assigned  to  fuller's  earth  but 
all,    aside   from   actual   bleaching    tests,    are   bo 
variable  or  are  common  to  such  a  variety  of  days 
as  to  be  of  only  secondary  value  in  identifying 
fuller's  earth. 

Fuller's  earth  is  mined  chiefly  by  the  open  pit 
method,  the  overburden  being  removed  and  the 
earth  dug  by  pick  and  shovel.  It  is  then  crushed, 
dried,  ground,  bolted  and  sacked  for  shipment. 
That  intended  for  darifying  mineral  oils  is  ground 
to  pass  30-60  or  a  60-80  mesh  sieve  while  that  in- 
tended for  clarifying  edible  oils  is  usually  ground 
to  100  mesh.  The  action  of  fuller's  earth  in 
clarifying  oils  is  believed  to  be  due  chiefly  to  col- 
loidal silica  present  in  the  clay.  It  is  a  notable 
fact  that  clays  suitable  for  darifying  mineral  oils 
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sr«  in  some  eases  at  least  unBuited  for  use  on 
6dible  oils  and  the  eonverse  is  also  true.  Most 
fuller's  earth  gives  a  taste  and  odor  to  edible 
oils,  but  it  18  now  known  that  this  can  be  re- 
moved by  blowing  dry  steam  through  the  refined 
oil  heated  above  the  boiling  point  of  water.  Some 
fuller's  earths  have  so  rapid  an  oxidizing  effect 
on  edible  oils  that  the  mass  takes  fire  when  air  is 
blown  through  to  force  out  the  oil  remaining  in 
the  earth  after  treatment.  This  defect  in  the 
earth  can  not  at  present  be  remedied. 

In  the  United  States  fuller's  earth  was  produced 
during  1912  by  sevra  states.  Of  these  one,  Massa- 
ehnsetts,  is  an  eastern  state;  two,  California  and 
ColoradOi  are  western  states;  and  four,  Arkansas, 
Florida,  Georgia  and  Texas,  are  southern  states. 
The  total  output  of  fuller's  earth  in  the  United 
States  during  1912  according  to  the  United  States 
Geological  Survey  was  32,715  tons,  all  of  which 
with  the  exception  of  one  or  two  thousand  tons  is 
from  the  four  southern  states  named,  by  far  the 
largest  part,  probably  as  much  as  25,000  tons, 
being  produced  in  Florida. 

The  Clay,  Brick,  Tottery  and  Bauxite  in  Tennes- 
see: WiiiBim  A.  Nelson. 

A  general  account  of  the  clay  resources  of  Ten- 
nessee, giving  the  location  of  ball-clay  deposits  in 
west  Tennessee,  and  some  recent  tests  made  by  the 
Tennessee  Geological  Survey.  Also  a  general  ac- 
count of  the  brick  and  pottery  industry,  and  a 
brief  description  of  the  bauxite  deposits  of  east 
Tennessee. 

The  Tripoli  Deposits  of  Tennessee:  L.  G.  Glenn. 
Extensive  deposits  of  tripoli  are  found  in  the 
Watanga  shales  of  the  Cambrian.     They  are  the 
result  of  the  leaching  under  surface  influences  of 
siliceous-argillaceous  limestone  beds,  one  of  which 
is  some  forty  feet  thick  and  of  very  considerable 
length.     The  beds,  of  which  six  are  known,  dip  at 
high    angles.      The    depth    to    which    they    have 
weathered  la  not  determined  but  is  known  to  ex- 
ceed Hftj  feet.     The  material  is  very  similar  to 
the  tripoli  now  marketed  for  general  scouring  and 
polishing  purposes. 

The  Oecurrence,  Conservation  and  UtUieation  of 
Certain.  Non-metaXlic  Minerals  of  the  Southern 
States:  Joseph  Hvde  Pbatt. 

The  Iron  Ores  of  the  Southern  States:  William 

B.   PHILJ«IF8. 

The  Zine  Deposits  of  Tennessee:  A.  H.  Pubdus. 

This  paper  g^ves  the  location  of  the  zine  ores, 
extent  of  their  area,  occurrence  and  instructions 
as  to  prospecting;  gives  a  brief  history  of  zinc 


mining  in  Tennessee,  with  prominent  mention  of 
the  old  Embreeville  mine,  and  also  describes  the 
present  mining  conditions  and  output. 

The  Copper  Besources  of  the  Souihem  States:  C. 

H.  Gordon. 

This  paper  is  an  attempt  to  present  briefly  the 
present  condition  of  our  knowledge  of  the  copper 
resources  of  the  southern  states. 

Copper  minerals  are  of  widespread  and  general 
occurrence  both  in  geographic  position  and  in  geo- 
logic age  but  the  deposits  of  known  age  that  have 
made  important  contributions  to  the  country's 
output  can-  be  referred  to  four  periods  which  in 
general  correspond  to  periods  of  igneous  activity, 
viz.,  the  Precambrian  periods,  the  Paleozoic  era, 
the  Mesozoic  era  and  the  Tertiary  period.  The 
chief  Appalachian  deposits  belong  to  the  Paleozoic 
era  and  constitute  practically  all  the  known  de- 
posits referable  to  this  era. 

As  to  their  geologic  relations  the  deposits  of 
the  southern  states  may  be  classed  under  four 
groups  as  follows:  (1)  Lenticular  deposits  in 
schistose  rocks.  These  include  mainly  deposits 
of  the  sulphides  of  iron,  copper  and  zinc  in  len- 
ticular bodies  in  schistose  rocks  comprising  in 
part  altered  sedimentary  rocks  and  in  part  altered 
igneous  masses  of  basic  and  acid  types.  (2)  De- 
posits in  fractured  and  brecciated  zones.  These 
include  deposits  in  fissure  veins  and  deposits 
formed  in  brecciated  zones.  (3)  Deposits  of  na- 
tive copper  and  cuprite  disseminated  in  igne- 
ous rocks.  Under  this  head  are  grouped  deposits 
in  which  the  copper  occurs  chiefly  in  the  form  of 
cuprite  and  native  copper  distributed  along  joint 
planes  and  crevices,  and  as  disseminated  grains  in 
igneous  rocks  of  basaltic  type.  (4)  Disseminated 
deposits  in  the  Bed  Beds  of  the  Triassic  area. 
These  consist  for  the  most  part  of  films  and  thin 
coatings  of  malachite  on  joint  faces  and  grains  of 
sulphide  and  phosphate  disseminated  through  the 
rock. 

The  chief  deposits  of  the  southern  states  belong 
to  the  first  and  second  classes.  Ninety-five  and 
one  half  per  cent,  of  the  production  of  these  states 
comes  from  the  district  of  Ducktown  in  Tennessee. 
Of  the  remainder  over  two  thirds  is  recovered  as 
a  by-product  in  the  dressing  of  the  lead  ores  of 
Missouri. 

Physiographic  Conditions  that  have  Contributed 
to  the  Making  of  Atlanta:  Collies  Cobb. 

A  Biologicai  and  Physiographic  Beconnaissanee  of 
the  Okefenoke  Swamp:  J.  Chester  Bradley. 
(Illustrated  with  colored  slides.) 
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The  Develaptnent  of  Same  Lake  Beds  in  Florida: 

E.  H.  Sbllabds. 

Thie  paper  relates  to  the  origin  of  the  basiiui  of 
the  large  flat-bottomed  lakes  found  thronghont 
certain  parts  of  interior  Florida.  These  lakes  are 
often  of  considerable  sise,  although  relatively 
shallow  as  compared  to  their  areal  extent.  More- 
over they  are  variable  in  character.  Under  nor- 
mal conditions  they  are  clear  water  lakes  abound- 
ing in  fish  and  the  favorite  haunt  of  the  wild  duck. 
They  have,  as  a  rule,  no  surface  outlet,  yet  from 
many  of  them  the  water  has  at  times  disappeared 
in  a  manner  seemingly  inexplicable.  Among  the 
largest  and  best  known  examples  are:  Lakes 
Lamonia,  Jackson  and  Lafayette  in  Leon  county; 
Miccosukie  in  Jefferson  county;  Alligator  in  Co- 
lumbia county  and  Alachua  in  Alachua  county. 

These  lakes  occupy  basins  which  have  worked 
their  way  down  through  the  surface  sands  and 
clays  probably  of  the  Alum  Bluff  formation  to  or 
nearly  to  the  underlying  limestones  which  are  of 
either  the  Chattahoochee  or  the  Vicksburg  forma- 
tions. The  beginning  of  each  basin  dates  from 
the  formation  of  a  sink  making  an  opening 
through  to  the  underlying  limestone,  thus  di- 
verting the  surface  drainage  to  a  subterranean 
course.  The  small  basin  resulting  from  a  single 
sink  is  enlarged  by  the  formation  of  additional 
sinks,  this  process  being  promoted  by  the  consid- 
erable amount  of  the  surface  water  that  is  ad- 
mitted into  the  underlying  limestone,  particularly 
when  the  sink  has  formed  in  the  valley  of  an  ex- 
isting stream.  The  depth  of  the  basin  is  limited 
by  the  underground  water  level  since  the  streams 
can  not  well  carry  away  the  residual  material  be- 
low this  level.  As  a  matter  of  fact  the  basins  ap- 
proach but  do  not  quite  reach  the  underground 
water  level. 

The  ground  water  level  is  not  stationary  but  is 
subject  to  seasonal  and  periodic  variations,  as 
well  as  to  variation  in  geologic  time.  The  sea- 
sonal fluctuation  is  due  to  the  variation  in  rain- 
fall during  the  wet  and  dry  seasons.  The  periodic 
variation  is  due  to  the  more  or  less  regular  peri- 
ods, often  of  some  years  duration,  of  deficient  or  of 
excessive  rainfall.  The  gradual  lowering  of  the 
underground  water  level  during  geologic  time, 
which  is  due  to  the  downward  cutting  of  stream 
channels  which  serve  as  an  outlet,  affects  the  life 
history  although  not  the  observed  behavior  of  the 
lakes.  The  seemingly  sudden  emptying  of  the 
lakes  is  in  most  cases  due  actually  to  the  water 
having  gradually  run  out  into  the  underlying  lime- 
stone because  of  the  ground  water  level  having 


been  lowered  by  prolonged  drought.  New  sinb 
are  likely  also  to  form  at  this  time  since  the  law* 
ering  of  the  underground  water  withdraws  tbe 
support  from  the  surface  materials  wliich  are  then 
no  longer  able  to  support  their  own  wei^^t  asd 
hence  break  through  to  cavities  in  the  underlTin^ 
limestone.  These  new  sinks  when  formed  facili- 
tate the  empt3ring  of  the  lakes. 

A  New  Gypewn  Deposit  in  Iowa:  Gbobob  F.  Eat. 
In  this  paper  some  interesting  facts  are  pre- 
sented with  reference  to  a  gypsum  deposit  recently 
discovered  at  Centerville  in  southern  Iowa.    Tbe 
gypsum  is  of  Mississippian  age  and  is  associated 
with  anhydrite.    Wbether  or  not  the  gypsum  will 
prove  to  be  of  economic  importance  has  yet  to  be 
determined.     The  evidence  indicates  that  the  de- 
posit may  be  extensive  and  the  gypsum  is  of  good 
quality.     The  relation   of   the  anhydrite  to  tbe 
gypsum   and   the   relative   amounts    of   the  two 
minerals  will  have  an  important  bearing  upon  the 
value  of  the  deposit  for  commercial  purposes.    The 
fact  that  the  deposit  is  more  than  500  feet  below 
the  surface  and  the  presence  of  large  amounts  of 
artesian  waters  are  factors  unfavorable  to  the  min- 
ing of  the  gypsum.     On  the  other  hand,  the  de- 
posit is  Well  located  with  regard  to  fuel  and  trans- 
portation, and  it  is  fair  to  assume  that  if  gypsum 
products  were  made  in  this  part  of  the  state  s 
good  market  for  such  products  could  soon  be  de- 
veloped. 

The  Development  of  Some  Underground  Streanu: 
Edoaa  H.  Webster. 

A  Comparison  of  the  Ordovician  Section  of  SoM- 

west  Virginia,  with  that  of  New  York:  8.  L. 

Powell. 

In  view  of  statements  not  infrequently  made  to 
the  effect  that  the  Ordovician  of  Virginia  and  tbe 
South  in  general  can  not  be  correlated  with  tbe 
New  York  section,  and  in  view  of  the  fact  thai  in 
southwest  Virginia,  in  the  vicinity  of  Salemf 
there  occurs  a  continuous,  unbroken  section  of 
Ordovician  strata  about  four  thousand  feet  in 
vertical  thickness,  very  favorably  disposed  for  ob- 
servation, and  as  the  locality  is  intermediate  be- 
tween the  extremes  heretofore  most  earefiUly 
studied,  detailed  work  was  undertaken  for  pur- 
poses of  comparison  with  the  standard  sections 
north. 

The  results  show  that  the  correlation  can  be 
made,  and  that  in  almost  every  detail,  iBcltidmg 
the  divisions  of  the  Beekmantown  (Oaldferous) 
established  by  Brainerd  and  Seely  of  Vermont. 
Without  going  into  detail  here,  the  main  differenee 
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in  the  Ordovieian  is  at  the  top  and  near  the  bot- 
tom of  the  eeetion.    The  alternating  red  and  green- 
iab  yellow  shales  and  sandstones  (Bays)  just  be- 
n«th  the  Medina  sandstone,  oceupying  the  posi- 
tion of  the  Juniata  in  the  north,  are  here  very 
fossOiferous,  whereas  in  Pennsylvania  and  New 
York  they  are  praetieally  barren  of  life  forms. 
Here     it     earries     Orthoceratites,     Gasteropods, 
Braehiopods,    etc.,    in    great    abundance.      The 
stratum  here  measures  about  eighty  feet  whereas 
in  the  north  it  is  several  hundred  feet  thick.    The 
Hndson  River  is  virtually  the  same  as  north.    Just 
above    the    Trenton,    however,    occurs    a    heavy 
stratum  of  alternating  sandstone  and  shale,  Tel- 
lico  of  the  south.    The  upper  Trenton  is  massive 
rather  impure  light  blue  limestone,  passing  into 
thin  bedded  dark  to  black  limestone  with  some 
shales  intervening.     The  middle  Trenton  is  char- 
acterised by  a   development  of  several   hundred 
feet  of  black  shale  (Athens  Shale)  carrying  Trilo- 
bites  and  many  forms  of  Graptolites,  among  which 
are  the   whorled   type   described  by  Buedemann 
from  northeastern  New  York.    This  is  followed  by 
the  Black  Biver  limestone,  identical  in  almost  every 
req>eet,  litbologically  as  well  as  in  fossil  content, 
with  that  of  New  York.    The  same  is  true  for  the 
Birdseye   beneath.     The   Birdseye   terminates   in 
a  six-foot    stratum    of   brecciated   conglomerate, 
with  fragments  of  limestone  and  chert  ranging 
in  size  from  one  half  inch  to  fifteen  inches  in 
diameter.      The  Ohazy,  which  follows,  agrees  in 
its  lithology  and  fossil  content  with  that  of  Ver- 
mont,   terminating    in    a    ferruginous   sandstone, 
which  eorresponds  in  position  and  character  with 
the  Isle  La  Motte  sandstone. 

Detailed  work  in  the  Beekmantown  below  has 
not  as  yet  been  completed,  but  thus  far  the  divi- 
sions established  by  Brainerd  and  Seely  of  Ver- 
mont with  their  characteristic  boundaries  and  fos- 
sils are  believed  to  have  been  identified. 

The   **Undagravh,"  Its   Use  for  the  Study  of 
MieroseiMfns:   Otto  Klotz.     (Illustrated.) 

Beeeni  Backward  Extension  of  the  Life  Beeord  in 

Geologic  Time:  Chables  Kbtsb. 

The  difiTerentiation  of  life  on  our  globe  prior  to 
the  stage  represented  by  the  OleneUiu,  or  Early 
Cambrian,  Eone,  the  oldest  phase  with  which  we 
have  been  aequainted,  has  lately  passed  from  the 
realm  of  pure  speculation  to  that  of  direct  obser- 
Tation.  The  wide  interest  aroused  by  these  recent 
discoveries  of  abundant  well-preserved  organic  re- 
mains in   rocks   of  undoubted  pre-Cambrian,  and 


hence  pre-Paleozoic,  age  is  secondary  only  to  the 
enthusiasm  produced  a  few  months  ago  by  the 
actual  location  of  the  f ossiliferous  horizons  in  the 
general  geological  column.  As  definitely  deter- 
mined these  oldest  fossil-bearing  levels  are 
stratigraphically  more  than  two  miles  beneath  all 
other  known  horizons  yielding  traces  of  life.  The 
revelations,  of  course,  materially  modify  all  our 
previous  notions  on  the  subject.  Th^  open  up  a 
more  inviting  field  of  investigation  than  awaited 
paleontologists  when  the  Paleozoics  first  revealed 
their  secrets.  Between  the  bottom  of  the  Paleo- 
zoics and  the  old  Azoic  gneisses,  as  usually  repre- 
sented in  the  text-books  of  the  science,  we  may  now 
insert  the  complete  schemes  of  two  great  fossilif- 
erous  successions  each  of  greater  stratigraphic  and 
taxonomic  importance  than  that  of  the  entire 
Paleozoic  sequence  as  now  known. 

Fimna  of  the  Pleistocene  Asphalt  Beds  at  Baneho 
La  Brea,  Califomia:  J.  C.  Mxrbiaic.  (Illus- 
trated.) 

Tertiary  of  the  Great  Basin  Begion:  J.  C.  MEib- 

RIAM. 

The  Clinton-Niagara  Sand  Beefs,  Dune  Bidges  and 
Lagoons — Bordering  the  Paleoeoie  Sea:  Colldeb 
Cobb.  Geobos  F.  Kay, 

Secretary 

ATLANTA   MSBTINO   OT   SECTION   Q 

At  2  P.M.,  Tuesday,  December  30,  the  meeting 
of  Section  G  was  called  to  order  by  the  chairman. 
Professor  H.  0.  Cowles.  In  the  absence  of  the 
secretary.  Professor  W.  J.  G.  Land  was  made  sec- 
retary pro  tern.  The  following  officers  were 
elected.  For  member  of  the  sectional  committee 
for  five  years,  Br.  D.  T.  MacDougal;  for  member 
of  the  council.  Dr.  C.  Stuart  Gager;  for  member 
of  the  general  committee.  Professor  D.  M.  Mottier. 

The  Sectional  Committee  recommended  and  the 
association  elected  Professor  G.  P^  Clinton,  of 
New  Haven,  as  vice-president  and  chairman  for 
the  Philadelphia  meeting. 

The  following  papers  were  read: 

"The  Evolution  of  a  Botanical  Problem:  The 
Discovery  of  Sexuality  in  Plants,"  address  of  the 
retiring  Vice-president,  Duncan  S.  Johnson. 

"The  Water  Bequirementa  of  Plants,"  by  Ly- 
man J.  Briggs  and  H.  L.  Shantz. 

' '  Samoan  Vegetation, "  by  W.  J.  G.  Land. 

W.    J.    V.    OSTEBHOUT, 

Secretary 
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SOCIETIES  AND  ACADEMIES 

THE  NEW  OBLEANS  AGABBICY  OF  SCIBN0E8 

The  regular  monthly  meeting  of  the  Academy 
was  held  at  Tnlane  University,  on  Tuesday,  Jan- 
uary 20.  Dr.  Isadore  Dyer,  the  president,  pre- 
sided and  there  was  a  large  attendance  of  fellows 
and  members. 

The  subjects  of  the  meeting  were:  (1)  a  paper 
on  "The  Passive  State  of  Metals,"  by  Dr.  B.  P. 
Caldwell,  professor  of  chemistry  at  Tulane.  The 
speaker  reviewed  the  different  theories  which  have 
been  brought  forward  to  account  for  the  facts  of 
passivity  from  the  time  of  Keir  to  the  present, 
pointing  out  the  facts  in  support  of,  and  in  oppo- 
sition to,  each  theory.  He  also  called  attention  to 
certain  especially  peculiar  phenomena  attendant 
upon  the  processes  of  passivating  and  activating, 
and  in  closing  pointed  out  the  industrial  impor- 
tance of  scientific  study  of  the  problem  of  making 
iron  and  metals  in  general  more  resistant  to  cor- 
rosion. 

The  second  paper  was  read  by  Dr.  W.  L.  Owen, 
of  the  United  States  Bureau  of  Agriculture,  upon 
the  problem  of  the  maintenance  of  soil  fertility. 
The  speaker  brought  out  the  fact  that  the  prob- 
lem seemed  much  more  complex  to-day  than  it  did 
when  Liebig  made  his  celebrated  contribution  to 
the  subject.  The  problem  of  the  future,  according 
to  the  speaker,  will  concern  itself  more  with  the 
detection  of  soil  toxines  and  the  best  means  of 
stimulating  the  various  groups  of  soil  bacteria 
than  in  the  increased  use  of  commercial  fertilizers. 

There  was  some  discussion  at  the  conclusion  of 
these  papers,  in  which  Drs.  Gustav  Mann,  C.  G. 
Bass  and  J.  H.  Clo  and  other  speakers  partici- 
pated. 

B.  S.  Cocks, 
Secretary 

THE   BOTANICAL   SOCIETY   OP   WASHINGTON 

The  ninety-fourth  regular  meeting  of  the  Bo- 
tanical Society  of  Washington  was  held  in  the 
Assembly  Hall  of  the  Cosmos  Club,  at  8  p.m.,  Tues- 
day, February  3,  1914.  Messrs.  Baymond  B.  Wil- 
cox, Amo  Viehoever  and  Henry  Pittier  were 
elected  to  membership. 

The  scientific  program  was  as  follows: 

Brief  notes  and  Beviews  of  Literature, 

Dr.  David  Griffiths  reviewed  a  prospectus  of  a 
stock  company  which  has  been  organized  in  Aus- 
tralia for  the  purpose  of  eradicating  the  cactus, 
which  is  there  considered  a  serious  pest. 


Mr.  S.  C.  Stuntz  called  attention  to  the  return 
from  Brazil  of  Mr.  A.  D.  Shamel,  who  has  been 
there  with  Messrs.  Dorsett  and  Poponoe^  who  are 
studying  methods  of  tropical  fruit  culture  and 
introducing  the  varieties  that  may  be  of  value  in 
this  country.  Mr.  Shamel  brought  back  over  1,100 
photographs  which  have  thus  far  been  taken  hy 
them,  aad  prints  of  these  will  soon  be  available 
for  study  at  the  Office  of  Foreign  Seed  and  Plant 
Introduction  for  those  who  are  interested. 

A  Beport  on  the  Atlanta  Meeting  of  the  BotomoA 
Society  of  America:  D&.  B.  H.  Teub. 
Dr.  True  gave  a  report  on  the  attendance  at  the 
meetings  and  number  and  character  of  the  pliers 
read  before  the  different  sections,  with  special 
notes  regarding  those  of  a  botanical  character. 

The  Belaiion  Between  Transpiration  and  the  Ab- 
sorption of  Inorganic  Constittients  by  PlanU: 
Db.  H.  Hasselbbinq. 
Published   in  Bot,   Gaa.,   57:    72-73,   Januaiy, 

1914. 

A     Fertile     Hybrid     Between     Tripsacwn,  aisd 
Euchlcena:  G.  N.  Collins.     (With  lantern.) 
To  be  published  in  the  Journal  of  the  Wathing- 

ton  Academy. 

An  Attempt  at  Bevegetation  on  Kodidk  Island^ 

AUuka:  Db.  Walteb  H.  Evans. 

The  conditions  on  Kodiak  Island  following  the 
eruption  of  Mt.  Katmai  in  May,  1912,  were  de- 
scribed and  an  account  was  given  of  ezperimeots 
in  restoring  the  meadows  and  pastures  of  the 
experiment  station  on  that  island. 

The  level  land  was  covered  with  the  ash,  or, 
more  correctly,  the  debris  from  the  explosion,  to  a 
depth  of  12  to  14  inches,  and  practically  aU  vege- 
tation was  destroyed.  The  only  natural  rev^eta- 
tion  was  where  hummocks  of  earth  brought  the 
original  soil  nearer  the  surface  or  where  plants 
came  through  cracks  that  formed  in  the  deposit 
during  the  summer  season.  In  these  places  fire- 
weed,  EpUobium  angusiifolium,  and  Alaskan  red- 
top,  Calamagrostis  langsdorfii,  have  come  up  quite 

abundantly. 

In  gardens  and  wherever  an  especial  effort  was 
made  to  mix  the  deposit  with  the  underlying  soil, 
better  growth  waa  reported  than  normal,  the  aah 
appearing  to  have  been  of  benefit,  probably  by 
reason  of  the  improved  physical  condition  of  the 
soil. 

P.  L.   BICKKE^ 

Corresponding   Secretary 
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THE  PBOVINCIAL  UNIVEBSITY  IN  CANA- 
DIAN DEVELOPMENT^ 

The  problems  involved  in  the  develop- 
ment of  Canada  are  not  to  be  compared 
with  those  of  any  other  country  in  the 
world.  Her  remoteness  from  the  center  of 
imperial  government  and  her  close  social  and 
biftiness  association  with  the  friendly  neigh- 
bor to  the  south,  who  of  necessity  can  not 
understand  her  relations  to  the  mother  coun- 
try, have  not  served  to  disturb  her  poise. 

To  develop,  round  out,  fuse  and  nation- 
alize Britain  has  taken  two  thousand  years. 
In  the  making  of  that  portion  of  Greater 
Britain,  the  Briton,  the  Pict,  the  Scot,  the 
Soman,  the  Saxon,  the  Jute,  the  Angle,  the 
Norman  and  even  the  Spaniard,  since  the 
time  of  the  Armada,  have  been  fused,  whilst 
the  Jew  has  furnished  an  increasingly  im- 
portant strain  for  the  past  thousand  years. 
Nor  has  Germany  failed  to  make  her  con- 
tribution to  our  highest  social  and  govern- 
mental strata.  The  facilities,  however,  for 
rapid  nation-building  have  increased  by 
leaps  and  bounds,  of  which  the  chief  is  ease 
of  transport  and  communication. 

In  the  United  States,  the  world  has  had 
the  opportunity  to  see  the  creation  of  a 
nation  in  a  day,  where  the  scores  of  ele- 
ments have  been  garnered  in  the  four  cor- 
ners of  the  earth  from  those  countries 
whose  centuries  of  growth  have  brought 
overcrowding  and  in  some  have  given  birth 
to  intolerable  conditions. 

In  Canada,  the  same  conditions  obtain 
as  are  to  be  encountered  in  the  United 
States,  with  the  difference,  however,  that 
the  Anglo-Saxon  dominates,  British  tradi- 

1  An  address  given  on  the  occasion  of  the  inaug- 
uration of  the  first  Presideut  of  the  University  of 
Manitoba,  at  Winnipeg,  on  November  19,  1913. 
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tion  governs  and  her  law  and  role  are 
paramount.  Also  inevitably  Canada  must 
afford  ultimate  relief  from  the  overerowd- 
ing  of  her  older  neighbor. 

The  problem  of  Britain,  Germany  or 
Japan  is  quite  another  story.  These  na- 
tions in  their  growth,  as  well  as  others 
which  eao  be  easily  called  to  mind,  are 
endogenous,  that  is,  in  them  development 
proceeds  from  within.  In  the  United 
States  and  Canada  and  those  countries 
which  are  being  populated  more  largely  by 
the  immigration  of  other  peoples  than  Jjy 
that  natural  increase  which  depends  upon 
birth  rate,  there  is  crying  need  of  certain 
nation-building  mechanisms,  whose  func- 
tion shall  be  to  secure  rapid  fusion  of 
bloods,  and  formulation  of  common  stand- 
ards which  shall  serve  to  develop  a  people 
of  the  highest  type.  In  Canada,  the  ideas 
and  ideals  are  grown  from  British  seed  and 
transplanted  to  new-world  soil  but  must 
have  engrafted  upon  them  an  international 
viewpoint  suited  to  her  many  peoples  in 
order  that  the  full  fruition  of  Canadian 
national  efiSdeni^  may  be  her  contribution 
to  the  empire. 

This  very  difference  in  population  assets, 
which  in  Britain  are  fixed  and  in  Canada 
fluid,  is  a  very  real  difficulty,  although  by 
no  means  insuperable. 

The  diffusion  of  accurate  information 
from  each  portion  of  the  empire  to  every 
other  part  will  enable  each  of  the  domin- 
ions to  effect  sufficient  modification  in 
British  procedure  and  viewpoint  for  local 
needs,  without  fear  of  being  regarded 
either  as  lacking  in  loyalty  or  too  widely 
divergent  from  tradition.  Canada's  task 
is  that  of  constructing  a  nation  abnost 
** while  you  wait,"  which  must,  however, 
be  a  part  of  that  9upemaiian  upon  which 
the  sun  never  sets.  Hers  is  a  constructive 
problem.  She  builds  anew  and  does  not 
have  to  dwell  in  chaos  amid  the  litter  of 


tearing  down  whilst  she  rebuilds  her  whole 
national  fabric.  She  will  therefore  do 
wisely  to  profit  by  the  experiences  of  the 
older  nations  in  order  that  there  may  be  no 
need  of  the  uneconomic  and  tragic  task  of 
reconstruction. 

In  the  development  of  Britain,  undoubt- 
edly her  peregrinative  propensity  involved 
in  sea  supremacy  has  been  the  natural  and 
rational  outcome  of  her  geographical  posi- 
tion. In  this,  our  parent  country  affords 
us  the  best  possible  example  in  the  matter 
of  profiting  from  the  experiences  of  other 
peoples  and  the  adaptation  of  their  metiiods 
to  British  needs,  whilst  at  the  same  time 
she  has  given  to  the  world  British  stand- 
ards of  fair  play,  established  justice,  and 
carried  law  and  order  into  the  Seven  Seas. 

Japan  at  the  present  moment  is  perhaps 
the  most  conspicuous  example  of  what  a 
definite  coordinated  plan  of  procedure  may 
do  in  hastening  the  solution  of  very  real 
and  pressing  economic,  social  and  political 
difficulties,   dependent  ui)on   increase  of 
population  and  limited  territory.   Her  sons 
are  models  of  patriotism  in  their  ea^ 
willingness    to    expatriate   themselves  for 
years  in  order  to  bring  back  to  Japan  those 
up-to-the-minute    scientific    and    cultural 
stimuli  needed  for  national  metamorphosis. 
Apparently,  she  seeks  to  be  the  carrying 
nation  of  the  Pacific,  realizing,  as  Britain 
did  before  her,  the  real  power  and  oppor- 
tunity which  lie  in  the  assumption  of  such 
a  function. 

She  is  developing  an  educational  system 
of  which  her  university  is  an  important 
part.  She  is  training  her  youth,  not  only 
by  manning  her  schools  and  universities 
with  the  best  obtainable  talent  of  other 
countries,  but  in  every  land  and  in  abnost 
every  university  are  Japanese  who  are 
gladly  sacrificing  years  of  their  lives  in 
order  to  bring  home  what  she  needs  at  this 
critical  period.    Her  amazing  success  in  the 
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development  and  maintenanee  of  physical 
fitness  in  the  ayoidance  of  disease  and  in 
the  eare  of  her  wounded  during  the  Busao- 
Japanese  war  startled  the  worid.     It  is, 
howevier,  only  one  of  the  many  examples  of 
the  phenomenal  adranee  whieb  has  resulted 
from  her  most  painstaking  and  patient  ef- 
fortB  to  carry  out,  i^stematically  and  in 
detail,  a  carefully  designed  and  fully  ma- 
tured plan  for  securing  national  efficiency. 
The  value  of  soeh  a  far-sighted  nation- 
wide aeheme  is  to  be  seen  in  the  present 
most  w(»derful  economic  and  social  revolu- 
tion which  is  being  effected  in  Gtermany. 
The  careful  preparation  in  advance  of  a  pro- 
gram by  which  the  state  recognizes  and  pro- 
vides education  in  all  its  stages  and  in  all 
iti  phases,  from  the  highest  cultural  devel- 
opment to  the  most  practical  industrial 
training,  is  to  be  credited  with  the  marvel- 
cos  progress  of  this  country. 

It  does  not  suffice  to  leave  to  private 
effort  and  volunteer  organization  the  provi- 
sion of  sources  of  culture  and  scientific 
study  which  may  or  may  not  become 
direcily  related  to  the  practical  upbuilding 
of  a  people.  If  the  state  assumes  any 
responsibility  at  all  for  education,  scientific 
research,  investigation,  cultural  develop- 
ment and  art,  she  should  coordinate  her 
variooa  mechanisms,  and  see  that  all  pos- 
sible avenues  are  opened  for  the  direct  as 
well  as  the  indirect  benefit  of  the  whole 
people. 

Great  Britain,  though  somewhat  late  in 
recognizing  that  education  is  apt  to  lag  be- 
hind instead  of  dominating  social  and  in- 
dustrial rdations,  is  rapidly  establishing 
provincial  universities  and  agricultural  and 
teefanieal  sefaools  which  are  being  extended 
in  scope  and  increased  in  number.  The 
prestige  of  having  the  finest  cultural 
centers  in  the  world  without  available 
chanxiek  for  conveying  direct  to  all  the  peo- 


ple the  knowledge  of  the  few,  was  not 
meeting  her  needs. 

The  development  of  the  state  university 
in  the  United  States  and  its  orientation  in 
the  educational  system  of  the  c(Hnmon- 
wealth  has  been  the  cause  of  amazement  to 
the  whole  world,  including  some  of  the  older 
seats  of  learning  in  that  coimtry  itself. 

Beginning  with  Ontario,  Canada  is  devel- 
oping a  system  of  state  or  provincial  uni- 
versities. She  has  every  reason  to  feel 
proud  of  those  provinces  which  have  taken 
up  this  logical  and  natural  as  also  inevi- 
table function,  and  no  university  in  Amer- 
ica, whether  supported  by  state  or  private 
endowment,  has  developed  finer  standards 
or  achieved  more  real  success  than  the 
University  of  Toronto. 

In  order  to  meet  her  many  peculiar  con- 
ditions, some  of  which  have  been  already 
mentioned,  Canada  must  bring  to  her  work 
all  the  help  which  can  be  afforded  by  the 
other  nations  of  the  world.  She  draws 
her  citizens  largely  from  them.  Some  of 
these  are  capable  of  adding  immediately  to 
Canadian  cultural  and  scientific  prestige. 
Many,  however,  must  be  regarded  simply 
as  raw  material,  brought  to  Canada  for  the 
purpose  of  their  individual  and  collective 
improvement. 

To  hasten  the  process  of  Canadianizing 
them  and  to  derive  the  greatest  national 
profit  from  the  best  and  the  worst  in  the 
shortest  possible  time  are  most  important. 

If  we  are  not  satisfied  to  wait  nntil  the 
second  or  third  generation  for  results,  we 
must  provide  leaders  who  know  conditions 
in  both  lands.  The  best  brains  of  their 
countries  may  be  used  to  leaven  our  land. 
They  and  Canada's  strongest  sons  who 
have  been  trained  in  both  lands  are  needed 
in  our  universities  and  schools. 

The  example  of  Japan  in  this  matter  is 
worthy  of  our  emulation  if  we  are  to  take 
and  keep  our  place  with  other  natioBs  and 
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bring  to  the  empire  what  she  has  a  right  to 
expect. 

There  is  no  one  force  which  can  do  more 
in  this  important  undertaking  than  the 
provincial  university  when  properly  artic- 
ulated with  the  other  educational  units  of 
each  province,  if  these  resulting  provincial 
systems  are  properly  coordinated  and 
organized  into  a  workable  national 
mechanism. 

CONSERVATION  OF  NATIONAL  RESOURCES 

It  is  most  important  that  we  appreciate 
our  responsibilities  for  the  heritage  which 
has  been  given  us.  We  must  not  be  intoxi- 
cated by  the  realization  of  nature's  prodi- 
gality. In  the  exuberance  of  our  youth,  we 
must  not  sow  national  wild  oats  for  our 
children  and  children's  children  to  reap. 

We  must  conserve  our  national  resources 
intelligently,  which  means  that  we  must 
use  and  not  abuse  nature's  gifts  to  us.  We 
can  well  take  warning  from  the  experiences 
of  the  United  States,  where  it  is  being 
found  necessary  to  hold  annual  conserva- 
tion congresses,  one  of  which  is  now  in  ses- 
sion at  Washington,  D.  C.  At  this  con- 
gress, forest  conservation  will  receive  first 
attention,  the  desire  being  to  specialize  on 
some  one  phase  of  the  conservation  pro- 
gram at  each  meeting,  for  the  purpose  of 
achieving  more  lasting  results.  In  the  call 
issued  for  this  congress,  the  following 
announcement  is  made : 

The  fifth  National  Conaervation  Congress  is  to 
be  devoted  largely  to  forest  eonserration,  because 
of  the  national  importance  of  the  subject  in  its 
many  phases.  Public  interest  is  involved,  because 
upon  the  proper  solution  of  the  various  problems 
depends  the  cost  of  the  wood  without  which  our 
civilization  would  decline;  the  perpetuation  of  the 
timber  supply;  the  development  of  hydro-electrie 
power;  the  utilization  of  non-agricultural  lands; 
the  availability  of  water  for  irrigation ;  the  preser- 
vation of  forest  areas  for  health  and  recreation; 
and  many  other  developments  essential  alike  to 


every  citizen  from  the  lumberman  to  the  man  who 
owns  neither  a  tree  nor  a  foot  of  land. 

The  congress  will  endeavor  to  diffose 
more  information  and  develop  better  meth- 
ods for  the  prevention  of  forest  fires  which 
cause  such  tremendous  loss  of  life  and  of 
property  valued  at  over  fifty  million  dollan 
annually,  and  which  also  damage  the  soil, 
the  water  and  the  young  timber  growth. 
The  study  of  forest  insects  is  important, 
since  they  destroy  enough  timber  every 
year  ''to  finance  the  construction  program 
of  the  navy."  The  relation  of  floods  to 
forest  denudation,  which  is  in  part  respon- 
sible for  the  disasters  of  the  current  year, 
will  be  studied. 

The  need  of  knowing  exact  conditions  bo 
as  to  avoid  the  use  each  yea^  of  three  times 
the  annual  timber  growth  is  apparent^  par- 
ticularly when  we  realize  that  only  forty 
to  seventy  per  cent,  of  each  cut  tree  is 
utilized,  while  fires  are  destroying  annually 
the  equivalent  of  this  growth.  The  use  of 
preservatives  for  the  treatment  of  wood 
with  the  view  of  prolonging  its  life  when 
used  in  constructive  work  is  important  be- 
cause through  it  we  have  promise  of  reduc- 
tion in  forest  consumption  and  the  possi- 
bility of  increasing  supply  by  utilizing 
inferior  species  of  woods  at  present  not 
available.  Another  object  of  the  congress 
is  to  meet  the  need  on  the  part  of  the 
public  for  a  safe  national  for^t  policy 
against  which  there  seems  to  be  strong 
opposition. 

These  details  are  cited,  not  because  th^ 
constitute  'Canada's  most  important  na- 
tional waste,  but  because  it  is  the  one  which 
at  this  moment  is  receiving  recognition  and 
study  by  our  neighbors. 

The  conservation  of  the  soil  elements,  the 
utilization  and  preservation  to  the  people 
of  water  powers,  mineral  wealth  and  above 
all,  that  chiefest  national  asset,  the  public 
health  and  human  vitality,  surely  consti- 
tute a  present-day  responsibility,   if  the 
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Canada  of  the  future  is  not  to  curse  the 
Canada  of  to-day. 

Our  land  is  full  of  opportunity.  Our 
spaces  are  wide.  Citizens  of  less  fortunate 
countries,  which  have  wasted  their  opportu- 
nities and  shirked  their  responsibilities  until 
too  late,  have  turned  their  eyes  towards 
Canada. 

Canada  has  a  right  to  expect,  both  from 
her  own  and  her  foster  children,  that  they 
diall  use  but  not  abuse  their  unrivaled 
chances  for  national  and  world  betterment. 
We  shall  be  wise  if  we  see  and  provide  in 
time  the  proper  mechanisms  for  harmoniz- 
ing rapid  development  with  proper  conser- 
vation of  resources  before  we  are  fighting 
for  the  room  and  the  right  to  breathe  by 
reason  of  our  overcrowding  when  we  should 
be  unable  to  think  clearly  and  act  intelli- 
gently and  realize  too  late  that  in  our 
short-sightedness  we  have  made  unwar- 
ranted overdrafts  on  nature's  storehouse. 

Facilities  for  rapid  transit  and  free  com- 
munication have  enabled  Canada  to  have  at 
her  command,  while  she  yet  has  room,  all 
file  equipment  evolved  by  the  older  and 
more  crowded  nations.  Pioneering  in  the 
year  1913  is  indeed  *' pioneering  de  luxe." 
This,  whilst  a  matter  of  self-gratulation 
for  increased  opportunity,  brings  also 
added  responsibility  to  our  generation. 

The  necessity  for  the  provision  of  national 
and  provincial  facilities  for  seeking  out,  ac- 
cumulating, weighing,  standardizing,  adapt- 
ing and  diffusing  knowledge  require  no  argu- 
ment: in  fact,  the  newer  provinces  in  the 
middle  and  far  west  have  already  antici- 
pated this  need  and  we  are  now  met  to  cele- 
brate an  important  step  in  the  development 
of  our  prairie  province  from  whose  ample 
bosom  is  derived  that  sustenance  upon 
^rliieh  so  many  in  this  and  other  lands  have 
come  to  depend. 

The  Canadian  government  has  not  been 
blind  to  the  value  of  such  knowledge  to  the 


people.  The  provision  of  a  fund  of  ten 
million  dollars  to  be  distributed  through- 
out the  Dominion  for  the  benefit  of  agricul- 
tural instruction  is  a  splendid  national  in- 
vestment. This  far-sighted  policy  under 
the  direction  of  such  wise  leaders  of  Cana- 
dian progress  as  Dr.  C.  C.  James,  will  bring 
much  that  is  needed,  not  alone  to  the  agri- 
cultural interests,  but  to  all  of  us. 

SCOPE,  VALUE  AND  COST  OF  PBOVINCIAL 

UNIVEBSITIBS 

In  the  consideration  of  the  function  and 
scope  of  a  provincial  universily,  we  should 
carefully  consider  the  end  sought,  the  bene- 
fit to  be  derived,  the  means  available  and 
the  cost  of  installation  and  operation.  At 
the  present  day  we  are  not  staggered  when 
confronted  with  the  necessity  of  spending 
hundreds  of  millions  of  dollars  on  rail- 
ways, whose  construction  is  necessary  to 
open  up  new  lands.  We  pledge  our  own 
generation  and  our  children  to  the  payment 
of  vast  sums  for  advantages  which  some- 
times remain  problematical  for  years.  We 
see  the  need  for  tremendous  capital  invest- 
ment in  the  matter  of  mines  when  some- 
times many  years  elapse  before  production 
yields  satisfactory  dividends.  The  divi- 
dends to  be  paid  by  our  educational  system 
are  not  all  to  be  expressed  in  terms  of  dol- 
lars and  cents,  but  they  are  sufficiently  ob- 
vious to  induce  those  states  which  have  had 
most  experience  to  invest  more  deeply 
eveiy  year. 

I  had  the  honor  to  deliver  the  second  an- 
nual opening  address  before  the  faculty  of 
science  of  the  University  of  Manitoba  in 
October,  1907,  at  which  time  I  spoke  upon 
''State  Responsibility  in  University  Educa- 
tion.'' On  that  occasion  I  gave  the  avail- 
able figures  for  capital  and  maintenance 
expenditures  in  certain  of  the  state  institu- 
tions in  the  mid-western  portion  of  the 
United  States.     At  that  time,  Wisconsin 
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was  spending  for  all  purposes  something 
over  one  million  dollars  per  annum.  Min- 
nesota's outlaj  for  current  expense  was 
over  $650,000  per  annum.  Illinois  had 
ayailable  considerably  oyer  two  million  dol- 
lars for  all  purposes  for  the  biennial  period. 

Only  six  years  have  elapsed  and  yet  for 
the  current  year  1913-14  there  is  being 
expended  by  each  of  the  three  state  uni- 
versities— ^Minnesota,  Wisconsin  and  Illi- 
nois— in  round  numbers,  two  million  dol- 
lars per  annum  for  current  expenses,  which 
excludes  not  only  building,  but  equipment 
outlay.  This  increase  of  approximately 
three  hundred  per  cent,  in  six  years  in  ex- 
p^iditure  luidoubtedly  would  not  be  made 
were  it  not  for  the  fact  that  those  three 
states  are  convinced  that  they  are  receiving 
satisfactory  dividends  on  those  combined 
annual  outlays  of  over  six  million  dollars. 
That  they  are  being  repaid  in  many  more 
directions  than  they  realize  during  those 
early  years  seems  likely,  because  in  the 
modem  university,  as  in  a  railroad  or  other 
important  public  utility,  the  initial  cost  of 
installation  and  operation,  as  also  of  exten- 
sion, must  inevitably  be  very  much  higher 
in  relation  to  efficient  service  than  in  later 
years. 

For  the  proper  fulfillment  of  her  func- 
tion of  developing  leadership  in  every  phase 
of  social  and  economic  development,  the 
provincial  nniversity  must  of  necessity 
keep  pace  with  all  human  knoidedge  and 
add  her  share  to  the  sum  total.  When  we 
remember  the  additions  which  have  been 
made  to  our  armamentarium  in  oar  own 
iBreneration,  we  shall  be  prepared  to  plan 
generously  for  the  future. 

It  requires  no  mental  effort,  however,  to 
understand  that  in  order  to  prepare  as  well 
the  youth  of  to-day  to  meet  his  responsibil- 
ity as  we  were  prepared  to  meet  ours,  a 
greater  range  of  teaching  and  experience 
must  be  provided  because  of  the  added 
knowledge  of  one  generation. 


The  standpoint  of  the  youth  of  to-day  is 
not  very  different  from  that  of  our  own. 
He  believes  that  his  capacity  is  greater 
and  his  viewpoint  wider  than  those  of  the 
preceding  generation,  just  as  we  unblwh- 
ingiy  admitted  ottr  superiority  over  our 
predecessors.  Even  admitting  his  increased 
mentality  for  the  sake  of  argument,  we 
realize  that  the  youtb  of  to-day  can  not 
avail  himself  of  aU  of  our  sources  of  infor- 
mation as  well  as  those  which  have  been 
discovered  since  his  time.  Notwithstand- 
ing the  increase  of  human  longevity,  we 
are  not  yet  warranted  in  insisting  that 
thirty  or  more  years  be  expended  in  prepa- 
ration for  an  active  working  period  of  a  like 
term. 

Nevertheless,  universities  must  maintain 
all  the  departments  of  real  knowledge 
which  weire  available  to  earlier  generations 
whilst  developing  those  of  importance  to 
the  present  and  coming  generation.  If  she 
is  to  be  the  chief  mechanism  for  the  diffu- 
sion of  knowledge,  she  must  be  the  leading 
explorer  in  unknown  fields  in  order  that 
our  stock  of  knowledge  be  increased.  Up(»i 
her  rests  the  responsibility  for  finding*  out 
and  bringing  over  from  older  and  oiker 
lands,  all  that  is  worth  while.  She.  too, 
must  take  a  leading  place  in  the  investiga- 
tion of  local  resources  and  develop  meth- 
ods for  their  more  intelligent  utilization. 
Thus  each  province  will  come  to  know  the 
resources  of  other  lands  and  of  other  prov- 
inces and  at  the  same  time  be  in  a  por- 
tion to  afford  exact  information  and  Ibe 
best  possible  service  to  others  ^a  need 
what  she  has  to  give. 

Canada  needs  experts  in  special  tinea^ 
some  of  which  deserve  mention. 

HOUSBKQU)  AD9mn8ITKA.TI0N,  HOMB  BOQBOM- 
ICS  AND  DOMESTIC  SCDm€B 

These  are  terms  witii  which  we  are  all 
familiar  and  indicate  that  this  generatioit 
is  waking  up  to  the  need  of  special  train- 
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rng  for  ibe  most  important  work  in  nation- 
building.    The  sueoessf  ul  making  and  keep- 
log  of  the  home  is  indeed  a  profession 
which  requires  the  most  careful  training  of 
women  of  the  best  moral  fiber  and  the  high- 
est mental  equipment.     The  housekeepers 
of  our  laad  are  those  who  perhaps  spend 
the  bulk  of  the  nation's  money.   Yet  in  the 
past  there  has  been  little  in  the  way  of 
eaiefol  training  for  this  most  imi>ortant 
economic  work.     The  home4:eeper  is  not 
less  important  in  our  social  development. 
We  leave  to  our  women  very  many  nonde- 
seript  duties  included  in  the  care  of  the 
home    She  it  is  who  knows  all  details  of 
tbe  children's   physical    and   intellectual 
pzogresEL     She  has  accurate  information 
about  oar  schools.    To  her  we  turn  when 
proUems  of  civic  house-cleaning  and  house- 
ieefing  arise  through  man 's  negligence.    It 
is,   therefore,   most   appropriate   that   at 
length  we  are  providing  practical  as  well 
as  cultural  training  in  order  to  enable 
w<anan  to  meet  some  of  her  obligations. 

Umversities  must  train  our  leaders  in 
women's  work  and  provide  facilities  for  re- 
search in  the  science  of  home-making  and 
the  art  of  housekeeping,  if  the  word 
'^home''  is  to  remain  current  in  the  Cana- 
dian vocabulary,  and  this  most  important 
phase  of  our  national  life  is  to  keep  abreast 
of  commercial  and  industrial  progress. 

AGKIGULTUBE 

In  agriculture  we  have  many  problems 
whicb  are  of  tremendous  importance  and 
interest.  The  fascination  of  studies  which 
may  lead  to  the  growth  of  two  stalks  of 
wheat  where  one  grew  before,  of  a  head 
which  has  a  double  number  of  grains  of  the 
tJSLxn^  size,  or  the  same  number  of  grains  of 
double  size  or  a  strain  which  improves 
quality  without  impairing  quantity,  or  is 
adafyted  to  land  which  was  formerly  un- 
profitable or  useless,  can  not  fail  to  arouse 


national  and  even  international  interest 
since  it  concerns  the  food  supply  of  the 
world.  Such  itudies  as  those  which  re- 
sulted in  the  production  of  the  Marquis 
wheat  in  Canada,  or  the  wori^  of  Hayes  in 
Minnesota  wheats,  or  of  Zavitz  of  Ouelph 
on  barleys,  have  meant  millions  upon  mil- 
lions of  dollars  to  the  new  world  and  food 
for  the  nations.  The  expeditions  to  Asia 
of  Hensen,  of  South  Dakota,  in  tl|e  search 
&r,  and  development  of,  alfalfa  suited  to 
cold  winters  and  dry  summers  brought 
about  an  economic  revolution  and  furnished 
a  story  as  fascinating  as  is  to  be  found  in 
literature.  Babcock  and  Bussell  have 
added  millions  annually  to  Wisconsin's  as- 
sets through  their  contributions  to  the  ma^ 
king  of  cheese,  butter  and  other  milk 
staples. 

However,  these  are  only  a  few  of  the 
rural  problems  where  scientific,  patient 
work,  and  wide  propaganda  are  needed. 
Humanily  is  traveling  cityward  and  the 
best  of  our  peoples  must  have  their  fiices 
turned  again  to  the  country,  if  we  are  not 
to  sujSer  disaster.  This  means  that  rural 
life  must  be  made  possible.  It  must  be- 
come a  life  and  cease  to  be  an  existence. 
Toward  this  end  every  influence  in  our 
provinces  and  in  our  land  must  be  brought 
to  bear,  but  it  is  quite  as  much  a  social  as 
an  economic  question.  It  includes  cultural 
and  artistic  phases  quite  as  much  as  scien- 
tific agriculture  and  the  food  supply.  It 
also  must  not  lose  sight  of  rural  hygiene. 

In  our  land  we  have  many  problems 
which  relate  indirectly  to  the  soil,  and  we 
realize  at  once  that  we  must  develop  agri- 
culture as  a  profession  comparable  in  all 
respects  to  other  professions.  For  this  work, 
undoubtedly,  we  must  also  develop  an  ar- 
tisan class  with  industrial  training  just  as 
we  must  take  pains  to  foster  the  teaching 
of  other  trades  and  callings. 

It  is  to  be  hoped  that  all  our  universi- 
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ties  will  bring  every  influence  to  bear  to 
establish  anew  the  dignity  of  labor.  It 
must  be  confessed  at  the  present  time  that 
Canadians,  like  Americans,  are  abandon- 
ing manual  work  as  fast  as  they  can  to 
newcomers  from  Europe  and  Asia.  Either 
the  creation  of  a  peasant  class  must  be 
squarely  faced  at  this  time  or  the  dignity 
and  the  vital  need  of  labor  must  be  duly 
impressed  on  Canada's  native  sons.  We 
must  return  to  the  ways  of  our  fathers. 
We  must  all  work  if  we  would  be  strong, 
and  we  must  be  strong  if  we  would  work. 

FORESTRY  AND  FOREST  ENQINEERINO 

The  need  for  the  study  of  forestry  and 
of  horticulture  is  becoming  better  recog- 
nized. Wisconsin  has  a  forest-products 
laboratory  built  by  the  federal  government 
and  maintained  by  the  state  university,  in 
which  such  problems  as  those  which  are 
now  engaging  the  attention  of  the  Fifth 
National  Conservation  Congress  are  stud- 
ied. Every  one  interested  in  agriculture 
needs  to  know  about  shelter  belts,  the  care 
of  fruit  trees  and  kindred  subjects.  Not 
only  for  forestry  in  relation  to  agriculture 
but  for  forest  engineers  there  is  an  increas- 
ing demand.  In  such  countries  as  British 
Columbia,  the  provincial  government  needs 
them  for  the  proper  conservation  and  in- 
telligent use  of  its  forest  resources,  and  the 
Dominion  government  for  its  large  timber 
holdings,  whilst  the  transcontinental  rail- 
ways have  in  their  possession  vast  forest 
tracts. 

The  important  corporations  whose  opera- 
tions are  extensive  in  lumbering  industries 
will  need  men  who  are  trained  in  botany, 
animal  biology,  chemistry,  physics,  mathe- 
matics, engineering,  economics  and  com- 
merce, in  order  that  they  may  fulfil  those 
functions  which  they  may  reasonably  be 
called  upon  to  perform. 


ENGINEERING,    ARCHITECTURE,    MINING    AND 

COMMERCE 

In  Canada  pioneering  has  spelled  engi- 
neering.   We  lay  out  and  build  roads  and 
railroads,  construct  bridges,  tunnel  moun- 
tains, discover,  measure  and  harness  water 
powers,   prospect  for  and  produce  from 
mines,  and  in  every  way  possible  explore 
and  develop  our  country,  realizing  at  the 
same  time  that  as  yet  we  have  not  weD 
begun.    We  have  to  develop  our  resouroes 
and  facilities  for  our  own  use  and  also  in 
order  that  we  may  exchange  our  commod- 
ities   with    other    nations.      Chemistry, 
physics  and  biology  have  all  to  be  utilized 
in  our  manufacturing  processes  in  increas- 
ing degree.    Our  people  have  to  be  housed 
and  so  have  our  industries,  we  and  our 
products  have  to  be  transported.    We  must 
fetch  to  and  carry  from  other  nationa 
Naval  architecture  and  building  must  be 
improved  even  yet    Markets  and  maiket- 
ing  require  most  careful  investigation  and 
report.    Business  needs  to  be  put  on  the 
plane  of  a  profession  and  in  our  univer- 
sities, pulpits  and  forums,  only  one  brand 
of  ethics  need  be  taught.    The  golden  rule 
brought  down  to  date  will  serve  this  and 
many  other  generations. 

For  all  these  activities  we  must  bu^  our- 
selves in  training  men.  Our  uniyersities 
need  no  longer  argue  the  question  of 
whether  college  men  can  ''make  good"  in 
the  practical  walks  of  life.  The  people 
want  more  of  them.  That  is  why  they  are 
providing  the  provincial  and  state  univer- 
sity with  departments,  schools  and  coU^ea 
to  develop  these  branches. 

LAW 

Pioneering  is  the  struggle  with  nature, 
the  fight  with  things,  the  adjustment  of  the 
rest  of  the  world  to  man.  As  soon  as  we 
arrive  at  the  stage  when  we  touch  elbows — 
begin  to  be  "civilized"  forsooth — we  have 
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need  of  the  lawyer  to  help  us  adjust  man's 
rights  to  mankind's  needs.  We  do  wisely 
if  we  train  these  men  carefully  who  are  to 
compose  our  difficulties,  lest  th^  only  stir 
up  strife  where  they  should  be  strenuous 
for  peace.  We  expect  them  to  be  the  lead- 
ing force  in  developing  society  by  making 
the  individual  conform  to  the  mass.  They 
must  therefore  be  men  of  the  highest  integ- 
rity and  trained  most  broadly.  They  need 
a  knowledge  of  what  has  gone  before. 
They  need  all  the  cultural  training  avail- 
able and  they  most  certainly  need  some 
information  in  regard  to  the  sciences  if  they 
are  to  be  intelligent  in  the  making  and 
interpretation  of  laws  which  are  intended 
to  crystallize  our  most  advanced  thought 
and  fix  common  procedure. 

The  preceptor  i^ystem  is  ideal  when  the 
student  is  articled  to  one  who  can  and  will 
teach  and  who  feels  at  once  his  opportunity 
and  his  obligation.    It  is,  however,  as  un- 
reliable as  it  IS  antiquated,  and  is  anti- 
quated because  it  is  unreliable.    It  belongs 
to  the  dark  ages  when  public  schools  and 
compulsory     education     were     unknown. 
Whilst  medicine  has  taken  many  liberties 
with  pedagogical  principles,  she  has  long 
^0  given  up  the  apprentice  system,  and  of 
recent  years  has  introduced  modem  teach- 
ing methods  into  her  schools.    Law  must 
inevitably  follow.    The  public  wiU  doubt- 
less develop  state  mechanisms  for  training 
our  lawyers,   who  have  meant  and  must 
continue  to  mean  so  much  to  British  prog- 
ress and  national  stability.    British  law  is 
the  pride  of  the  empire. 

KEDICIKB  AND  ALLIED  BBANOHES 

The  people  realize  in  increasing  degree 
that  the  provision  of  better  physicians  and 
nnisei  for  their  children  is  the  best  pos- 
sible public  investment,  a  form  of  life  insur- 
ance that  is  safer  than  any  other.  They 
understand  that  it  is  the  people's  business 


to  provide  adequate  training  and  to  insist 
that  those  who  are  to  be  entrusted  with  the 
lives  and  welfare  of  our  citizens  avail  them- 
selves of  that  training  and  present  satis- 
factory evidence  of  proper  qualification  for 
their  work.  Medicine  is  being  increasingly 
socialized.  We  are  drifting  perceptibly 
nearer  to  the  time  when  the  doctor  will  be 
a  public  servant  and  not  a  member  of  a 
privileged  class.  It  is  therefore  only  just 
and  right  that  he  be  trained  at  public  ex- 
pense. This  means  provision  not  only  of 
biological,  chemical  and  physical  labora- 
tories, but  laboratories  of  medical  science, 
clinical  laboratories,  hospitals,  dental  in- 
firmaries, dispensaries,  nurses'  homes,  and 
other  such  facilities,  all  as  a  part  of  the 
equipment  of  a  provincial  university. 

The  expense  of  such  an  undertaking 
should  properly  be  assessed  not  alone 
against  the  university,  however.  It  is  a 
good  public  investment  when  the  by-- 
product more  than  pays  the  total  cost  of 
operation.  The  teaching  hospital,  the  back- 
bone of  such  a  university  school  of  medi- 
cine, by  returning  to  the  conununily  from 
which  the  patient  xsomes  a  self-supporting 
and  independent  citizen  in  lieu  of  a  help- 
less being — ^a  burden  to  himself  and  others 
— is  far  more  than  paying  the  cost  of 
maintenance.  In  fact,  the  cost  of  operating 
the  hospital  and  its  associated  laboratories 
should  really  be  charged  not  to  education, 
but  to  public  works,  not  to  life  insurance 
for  our  children,  which  medical  teaching 
means,  but  to  current  provincial  business, 
which  increases  the  earnings  of  to-day. 
We  are  learning  to  know  that  in  fairness 
both  to  the  sick  who  can  not  work,  and  to 
the  well  who  must  work,  the  place  for  th^ 
sick  is  in  the  hospital.  The  sick  can  not 
receive  such  kind  and  efficient  care  at  home 
whilst  the  amateur  nursing  and  household 
disturbance  both  interfere  with  the  woA 
and  reduce  the  vitality  of  the  well. 
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PUBUC  HHiLTH  AND  SAHITAlIOfir 

To  proride  for  medicine  is  not  to  meet 
the  needs  of  public  healtii.  Its  conserva- 
tion inncdTes  phases  of  medicine,  engtneer- 
ingy  law-making  and  enforcement,  sociol- 
ogy, economics,  education  and  many  other 
lines  of  endeavor.  The  constmctkm  of  the 
Panama  Canal,  that  marvel  of  en^eering, 
has  been  xK>ssible  only  becanse  at  length 
man  has  been  able  to  stay  the  hand  of  the 
grim  destroyer.  The  annual  death  toll 
under  the  De  Lesseps  regime  was  one  out  of 
each  ten.  It  is  now  less  tban  one  out  of 
each  hundred  amongst  the  white  employees 
in  the  canal  sone. 

The  same  forces  of  nature  which  science 
has  tamed  for  man's  use  and  pleasure,  tiie 
biological  and  physical  sciences,  have  been 
applied  in  the  war  with  disease.  Death 
can  be  postponed  and  man's  working 
period  lengUiened.  Man  was  in  sad  need 
of  improved  weapons  for  his  own  defense 
in  view  of  the  rapid  multiplication  of  com- 
plezities  developed  by  modem  life  which 
n— icfl  thousands  together  in  a  few  minutes 
and  as  quickly  disperses  them.  Yelocita- 
mania — speed  erase — ^is  the  microbe's 
friend,  whilst  our  high  tension  life  gives 
him  the  needed  hold  by  increasing  vital 
waste.  In  turn,  hygienic  success  and  ex- 
tension of  man's  active  period  means  in- 
creased population  and  adds  new  problems 
to  the  many  perplexities  of  the  engineer, 
the  architect,  the  sociologist,  the  economist 
and  the  statesman.  And  so  we  are  mutu- 
ally helpful  and  mutually  harmful. 

We  have  come  to  recognize  that  the 
individual's  fitness  is  not  only  his  prime 
business  but  the  public's  affair  as  wdl.  In 
increasing  degree  are  we  interfering  with 
])ersonal  liberty  for  the  benefit  of  the  race. 
In  line  with  this  tendency  we  must  un- 
doubtedly expect  to  see  colleges  and  schools 
of  public  health,  as  differentiated  from 
medical  schools,  developed  in  our  state  uni- 


viersities.  They  can  only  isacoeed  by  en- 
listing  all  offidai  and  iwihiDteer  public 
health  agencies  in  the  training  of  workers 
&nr  tike  many  fields  in  which  specialists  are 
nequired.  They  involve  so  much  of  basic 
science  and  eultuM  that  they  can  be  devel- 
oped only  in  univeaitks  and  will  be  most 
successfol  in  state  or  ponmncial  or  federal 
usiveaitiQS.  The  membess  of  the  teaching 
corps  are  already  available  if  we  add  the 
trained  wotken  in  official  and  voluntary 
public  health  servioes,  vrbo  can  furnish  the 
practical  work  which  in  the  language  of 
the  medical  school  might  be  termed 
''public  heallii  clinics." 

It  is  time  that  all  tiiose  who  are  charged 
with  responsibility  for  the  care  of  Ihe 
public  health  be  trained  before  th^  under- 
take that  responsibility  rather  than  to  re- 
ceive their  training  at  the  expense  of  the 
pubUc  welfare.  This  the  public  realizes 
and  will  demand. 

With  the  advance  in  professional  and  in- 
dustrial education  has  come  a  very  real 
need  for  teachers'  colleges  which  can  not 
be  met  by  our  normal  school  system.    Their 
proper  home  is  in  our  universities  since 
they  require  on  their  staffis  the  very  men 
tiiere  available.    They  must  be  taught  to 
know  and  then  to  teach.    We  must  teaeh 
teachers  of  domestic  science  the  mechanic 
arts,  agriculture,  nursing,  personal  hygiene 
and  many  other  lines  of  work.     These 
embryo  teachers  must  have  their  praetise 
schools  to  learn  under  proper  direction  the 
art  of  teaching.    A  nice  articulation  must 
be  made,  however,  in  order  to  see  that  in 
our  educational  system  there  is  neither  un- 
covered ground  nor  undue  overlap,     nie 
need  of  training  drilled  public  servants 
available   for  i)ermanent  positions    in    a 
stable  profession  is  so  overwhelming  that 
there  is  little  present  danger  of  ovetia|>. 
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THB  ITHBD  FOB  TBAINING  PBOPHBSIOKAIi 

COOBDINATOBS 

Life  is  a  oontinual  fight  with  physical, 
biological  and  social  enviromnent.    In  the 
straggle  man  has  gradually  acquired  a 
composite  equipment    As  in  the  process  of 
evolution  from  single  celled  organisms  to 
the  higher  animals  there  is  loss  of  oeU 
versatility  and  acquirement  of  very  special 
function  on  the  part  of  cells,  cell  groups 
and  systems,  so  in  the  social  organism 
development  has  come  about.     We  have 
come  far  and  are  going  farther  towards 
specialization.    Our  increase  in  aggregate 
knowledge  has  come  by  this  very  speciali- 
zation, yet  whilst  this  gives  each  of  us  more 
power  in  his  own  sphere  it  makes  him  in- 
creasingly dependent  upon  others.     The 
more  knowledge  we  acquire  in  our  own 
field,  the  less  we  are  apt  to  have  in  our 
neighbor's.    Inevitably   we   shall   become 
incapacitated  from  oyer-specialization  un- 
lenwe  develop  our  '^ social  nervous  gygiem^' 
to  a  corresponding  degree.    Our  problems 
become  more  largely  governmental.     We 
need  professional  coordinators ;  we  require 
those   who   can   comprehend  and  compel 
cooperation.    We  have  come  to  the  point  in 
our    development    when    we   must   have 
trained  statesmen,  publicists,  journalists^ 
social  experts,  public  hygienists,  lawmakers, 
and  last,   but  not  by  any  means  least, 
spiritual  advised  and  l^deis.     As  man 
gets  to  know  more  about  himself  and  hia 
environment,    and   learns   to   eo^ntrol   in 
increasing'  degree  the  forces  of  Htm  world, 
he  does  not  lose  interest  in  the  question  of 
whence  he  came  and  whither  he  goes.    He 
needs  to  be  understood  and  helped  whilst 
here,   however.     We  begin  to  see  more 
clearly  the  relation  between  disease  and 
morality,  between  poverty  and  crime  and 
between  -poverty  and  sickness.    We  know 
thatphysicsl  efficiency  is  inexplicably  inter- 
woven with  mental  and  moral  vigor.    We 


appreciate  better  each  day  the  unrighteous- 
ness of  ignorance  and  of  disease,  as  w^  as 
of  doing  less  than  one's  best. 

LITBRATUBB,  THB  AITTa  AND  SCIENOBS 

Mention  of  these  has  been  reserved  till 
now  because  of  the  obviousness  of  their 
place  in  any  scheme  of  university  develop- 
ment At  no  very  recent  date  they  largely 
constituted  the  college  and  university  cur- 
ricula, with  the  exception  of  science,  which 
has  only  become  respectable  in  Cambridge 
within  a  generation  and  is  now  being 
tolerated  in  Oxford.  We  can  not  so  well 
dervelop  agriculture  and  other  industrial 
activities  which  involve  science  and  culture 
independently  of  them,  since  their  rami- 
fications interdigitate  with  and  involve  all 
our  social  and  economic  functions.  These 
interrelations  are  so  self-evident  that  no 
ai^ument  is  needed  in  support  of  the  claim 
for  increase  in  efficiency  and  the  decrease 
in  effort  and  expense  which  result  from  a 
policy  which  coordinates  these  branches 
and  provides  a  system  of  vital  checks  and 
balances.  Home  management,  agriculture, 
forestry,  engineering,  architecture,  mining, 
manufacturing  and  commerce,  medicine, 
law,  public  health  and  all  such  practical 
workaday  phases  of  our  national  life  are 
rooted  in  the  arts  and  sciences.  They  pre- 
suppose the  culture  of  the  humanities,  a 
familiarity  with  the  fine  arts,  a  foundation 
in  the  life  and  literature  of  the  past,  a 
knowledge  of  current  events  in  this  and 
other  lands  and  the  possession  of  linguistio 
and  other  such  tools.  They  are  the  more 
practical  application  of  bicdogioal,  physical 
and  social  sciences  to  the  betterment  of 
man  in  order  to  place  him  en  rapport  with 
his  environment  and  adapt  his  environment 
to  his  requirement  as  well  as  to  adjust  the 
rights  and  obligation  of  man  to  the  needs 
of  mankind  and  the  will  of  hi»  Creator. 

To  divorce  literature,  science  and  the 
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arts  from  the  crafts,  the  industries  and  the 
professions  is  unthinkable.  The  dreamer 
needs  the  doer,  the  artist  needs  the  artisan, 
the  poet  needs  the  planner,  the  scholar 
needs  the  statesman.  The  man  with  the 
telescopic  eye,  who  sees  so  clearly  the 
things  of  to-morrow,  but  trips  over  the 
threshold  of  to-day,  needs  the  social  myopic 
whose  condition  results  from  too  close  and 
too  prolonged  contact  with  the  minute  work 
of  the  world.  One  warns  the  other  of 
things  to  come  whilst  he  in  turn  is  pro- 
tected against  the  dim  dangers  of  the  day. 
The  so-called  practical  men  need  theory, 
and  the  theorists  need  practise.  The 
workers  need  uplift  and  the  apostles  of 
culture  need  contact  with  the  earth.  The 
people's  university  must  meet  aU  the  needs 
of  all  the  people.  We  must  therefore  pro- 
ceed with  care  to  the  erection  of  those 
workshops  where  we  may  design  and 
fashion  the  tools  needed  in  the  building  of 
a  nation  and  from  which  we  can  survey 
and  lay  out  paths  of  enlightenment,  tunnel 
the  mountains  of  ignorance  and  bridge  the 
chasms  of  incompetence.  Here  we  will 
generate  currents  of  progress  and  patriot- 
ism while  we  prepare  plans  and  begin  the 
construction  of  a  finer  and  better  social 
fabric  than  the  world  has  known.  Having 
done  our  best  to  found  provincial  univer- 
sities without  provincialism,  let  us  pray 
that  iKMsterity  may  say  of  us  that  we 
builded  even  better  than  we  knew. 

It's  the  olden  lure,  the  golden  lure,  it's  the  lure 
of  the  timelese  things. 

P.  F.  Wbsbrook 

Thb  Univxbsity  of  British  Columbia 
November  19,  1913 


THE  INDIAN  LADDER  RE8EBVATI0N 

Oeolooists  in  many  parts  of  the  world  will 
bei  interested  in  the  announcement  recently 
made  of  the  gift  to  the  state  of  New  York  as 
a  public  park  of  the  "  Indian  Ladder  "  and  its 


adjoining  portions  of  the  Helderberg  moan- 
tains  escarpment  in  Albany  counly.  New  York. 
Next,  perhaps,  to  the  Schoharie  Valley,  the 
Helderbergs  and  the  Indian  Ladder  have  the 
most  intimate  and  ancient  association  with 
the  history  of  geology  in  this  state  and  aie 
really  a  classic  ground  in  American  geological 
science.    Interesting  not  alone  for  its  geology, 
as  die  orig^inal  section  of  the  "  Helderberg  for- 
mation" and  its  various  subdivisions,  with 
their  profusion  of  organic  remains,  the  Indian 
Ladder  is  equally  commanding  as  a  scenic 
feature.     There  is  perhaps  nothing  just  like 
it  in  origin  and  effectiveness.    From  the  sum- 
mit of  the  long  sheer  limestone  cliff  the  eye 
commands   the   panorama    of   the    conjoined 
Hudson   and   Mohawk   Valleys   picturesquely 
spread  out  over  a  vast  area  boimded  at  the 
north  by  the  foothills  of  the  Adirondacks  and 
at  the  northeast  by  the  Taconic  mountains  and 
the  Berkshires.    And  over  this  splendid  picture 
generations  of  geologists  have  gazed,  for  the 
Helderbergs  have  been  the  Mecca  of  sreologists 
for  well  nigh  a  century. 

The  generous  gift  to  the  people  of  New  York 
State    comes    from    Mrs.    Emma    Treadwell 
Thacher,  widow  of  the  late  Hon.  John  Boyd 
Thacher,  a  distinguished  statesman,  historian 
and  litterateur.    Its  more  than  350  acres  ex- 
tends along  the  escarpment  so  far  as  to  include 
all  its  most  striking  portions  and  the  new 
reservation  is  essentially  a  geologic  and  scenic 
park.     It  was  the  intention  of  Mr.  Thacher 
that  it  should  have  this  ultimate  disposition. 
Mr.  Thacher,  who  had  a  summer  home  in  the 
Helderbergs,  was  much  in  Europe  engaged  in 
his  historical  researches.     On  one  of  his  re- 
turns he  told  me  that  he  had  heard  so  much  of 
the  Helderbergs,  their  rocks  and  their  fossils, 
among  circles  of  savants  with  whom  he  was 
thrown  that  he  determined  to  do  his  part  to 
preserve  this  famous  cliff  from  any  danger  of 
invasion,  because  of  its  natural  beauty  and 
extraordinary  scientific  interest    Impressed  by 
the  worth  of  preserving  such  natural  monu- 
ments, Mr.  Thacher's  high-minded  purpose  has 
now  been  made  effective. 

John  M.  Cuaxke 

Nkw  YoBK  State  Mvskuu 
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THE  OHIO  STATE  BOABD  OF  HEALTH  AND 
THE  OHIO  STATE  UNIVEBSITT 

The  first  move  in  the  general  plan  to  in- 
crease the  cooperation  of  the  State  Board  of 
Health  and  the  Ohio  State  University  has  been 
to  move  the  offices  of  the  former  to  Page  Hall 
on  the  university  campus.     The  laboratories 
are  still  located  at  the  Hartman  building  but 
as  soon  as  the  botany  building  is  vacated  and 
remodeling   completed,   the   laboratories   will 
also  be  moved  to  the  imiversity.    It  is  the  in- 
tention of  Dr.  E.  F.  McCampbell,  secretary 
and  executive  officer  of  the  State  Board  of 
Health,  to  increase  the  facilities  for  x>opular 
education  and  for  the  education  of  health  offi- 
cers along  public  health  lines.     The  educa- 
tional facilities  possessed  by  the  university 
will  be  of  great  value  in  furthering  this  plan. 
Dr.  R.  G.  Paterson,  formerly  secretary  of  the 
Ohio  Society  for  the  Prevention  of  Tuberculo- 
sis, is  now  in  charge  of  the  division  of  tuber- 
culosis  and  public  health  education   in   the 
State  Board  of  Health  and  it  is  intended  to 
make  use  of  the  university  in  furthering  the 
work  of  this  division.    While  it  is  true  that  the 
university  will  be  of  value  to  the  State  Board 
of  Health,  the  latter  will  also  be  of  value  to 
the  university. 

Dr.  Frank  G.  Boudreau,  director  of  the 
division  of  communicable  diseases,  plans  to 
place  at  the  disposal  of  qualified  medical  stu- 
dents the  facilities  which  his  division  possesses 
in  the  investigations  and  research  work  carried 
on  by  his  department. 

The  secretary,  Dr.  E.  F.  McCampbell,  who 
is  also  director  of  the  hygienic  laboratories, 
plans  to  begin  the  manufacture  of  vaccines  and 
anti-toxins  as  soon  as  the  laboratories  are 
established  at  the  university.  This  will  be 
done  in  connection  with  the  university  labora- 
tories and  the  veterinary  department  The 
public  health  exhibit  of  the  State  Board  of 
Health  is  now  at  Coshocton  and  will  show  at 
Uhrichville,  East  Liverpool,  BeUaire,  and  other 
points  in  the  northeastern  portion  of  the 
state  in  the  next  two  weeks.  The  exhibit  was 
very  successful  at  Newark  and  Zanesville  and 
drew  lar^e  numbers  of  sightseers  daily.  A  leo- 
toie  on  public  health  is  given  each  evening  by 


one  of  the  members  of  the  staff  of  the  State 
Board  of  Health.  This  lecture  is  illustrated 
with  stereopticon  slides  and  is  followed  by 
moving  picture  films  on  various  subjects.  The 
exhibit  comprises  photos,  aphorisms,  cartoons 
and  models  illustrating  the  prevention  of 
tuberculosis,  occupational  diseases,  communi- 
cable diseases  and  various  phases  of  sanitary 
engineering  work  and  other  matters  pertaining 
to  sanitation.  Improvements  and  new  mate- 
rial have  been  constantly  added  to  the  exhibit 
and  it  has  been  modified  in  accordance  with 
the  effect  produced  upon  various  communities. 
The  exhibit  was  shown  before  the  Columbus 
Academy  of  Medicine  and  the  conference  of 
the  State  Board  of  Health  with  city  health 
officers  in  January,  1914. 


SCIENTIFIC  NOTES  AND  NEWS 

The  committee  of  the  Lister  memorial  fund 
has  commissioned  Sir  Thomas  Brock,  K.A.,  to 
execute  a  medallion  portrait  of  the  late  Lord 
Lister,  to  be  placed  in  Westminster  Abbey. 

Sir  J.  J.  Thomson  has  been  elected  president 
of  the  Physical  Society  of  London. 

Professor  Ernst  Haeokel  was  ennobled  on 
the  occasion  of  his  eightieth  birthday. 

Dr.  Simon  Schwendener,  professor  of  botany 
at  Berlin,  has  celebrated  his  eighty-sixth 
birthday. 

Surgeon-General  GfoRGAS,  on  his  return 
from  his  mission  to  South  Africa,  and  his  two 
companions,  Dr.  Darling  and  Major  Noble, 
will  be  entertained  at  a  complimentary  dinner 
in  London  on  March  23.  The  chair  will  be 
taken  by  Sir  Thomas  Barlow,  president  of  the 
Boyal  College  of  Physicians,  who  will  be  sup- 
ported by  Sir  Hickman  Godlee,  president  of  the 
Hoyal  College  of  Surgeons;  Sir  Francis  HL 
Champneys,  president  of  the  Eoyal  Society  of 
Medicine;  Sir  David  Ferrier,  president  of  the 
Medical  Society  of  London;  Sir  Havelock 
Charles,  president  of  the  Society  of  Tropical 
Medicine  and  Hygiene;  by  the  regius  pro- 
fessors of  medicine  in  Oxford  and  Cambridge, 
and  by  the  directors  of  the  medical  services  of 
the  Royal  Army  and  Navy. 
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We  learn  from  the  Journal  of  the  American 
Medical  Aasociation  that  the  Bobert  Koch 
Foundation  at  Berlin  for  Besearch  on  Tuber- 
culosis has  granted  a  subsidy  of  $500  to  Pro- 
fessor Lexer,  of  Jena,  for  research  on  the 
action  of  light  rays  on  tuberculosis  tissue,  and 
to  Professor  Kayserling,  of  Berlin,  to  carry  on 
his  roentgenologic  investigation  of  the  distri- 
bution and  extent  of  infection  in  tuberculosis- 
ridden  families. 

The  National  Institute  of  Social  Scienoes 
presented  gold  medals  of  the  Institute  to  Br. 
Abraham  Jacobi  and  Professor  Henry  Fair- 
field Osbom  at  the  New  York  Academy  of 
Medicine  on  March  ^. 

The  Council  of  the  Royal  Astronomical  So- 
ciety has  elected  to  honorary  membership  Miss 
Annie  Gannon,  of  the  staff  of  Harvard  College 
Observatory. 

Dr.  Barton  Warren  Evermann  has  resigned 
the  position  of  chief  of  the  Alaska  Fisheries 
Service,  United  States  Bureau  of  Fisheries, 
and  that  of  curator,  division  of  fishes.  United 
States  National  Museum,  and  has  accepted  the 
directorship  of  the  museum  of  the  California 
Academy  of  Sciences. 

Dr.  Raticond  Fobs  Baoon  has  been  appointed 
to  succeed  the  late  Dr.  Duncan  as  director  of 
the  Mellon  Institute  for  Industrial  Besearch  of 
the  University  of  Pittsburgh.  He  was  form- 
erly associate  director  of  the  institute. 

LoBUT.-CoL.  Charlrs  F.  Mason  has  been 
appointed  chief  health  officer  of  the  Canal 
Zone,  and  Lieut-CoL  George  D.  Deshon  miper- 
intendent  of  the  Aneon  Hospital. 

Professor  C.  E.-A.  Winslow,  of  the  New 
York  City  College  and  the  American  Museum 
of  Natural  History,  has  been  appointed  advis- 
ory expert  on  public  health  education  by  the 
New  YoA  State  Commission  of  Health. 

Dr.  Philip  Adolph  Eober  has  resigned  as 
research  chemist  in  the  Harriman  Besearch 
Laboratory  of  the  Roosevelt  Hospital,  his  re- 
signation to  take  effect  at  the  end  of  Sep- 
tember. 

Professor  Lohnis,  of  the  laboratory  for 
agricultural  bacteriology  in  the  University  of 


Leipzig,  has  accepted  a  call  to  a  position  in 
the  Department  of  Agriculture  at  Washington. 

Mr.  J.  Adams,  assistant  in  botany  in  the 
Boyal  College  of  Science,  Dublin,  has  been  ap- 
pointed to  a  position  under  the  Canadian 
government. 

Dr.  Hans  von  Staff,  decent  for  geology  at 
Berlin,  has  been  appointed  geologist  for  Ger- 
man Southwest  Africa. 

At  the  recent  meeting  in  Chicago  of  the 
Association  of  Medical  Colleges,  officers  were 
elected  as  follows:  President,  Dr.  Isadore 
Dyer,  Tulane  University;  Vice-president,  Di. 
Charles  R.  Bardeen,  University  of  Wisconsin; 
Secretary-treasurer,  Dr.  Fred.  C.  Zapffe,  34S1 
Lexington  Street,  Chicago;  Members  Execu- 
tive Council,  Dr.  William  J.  Means,  chairman, 
Ohio  State  University;  Dr.  Randolph  Win- 
slow,  University  of  Maryland;  Dr.  Egbert  Lb 
Pevre,  University  and  Bellevue  Hospital  Medi- 
cal College;  Dr.  F.  C.  Waite,  Western  Beser?e 
University,  and  Dr.  E.  P.  Lyon,  University  of 
Minnesota. 

Dr.  David  Starr  Jordan  has  sailed  from 
Italy  for  Australia,  where  he  is  giving  a  series 
of  lectures.  He  will  visit  Ceylon,  where  he 
will  make  a  collection  of  fishes  and  later  ex- 
pects to  make  a  study  of  the  results  of  the 
war  in  the  Balkan  States.  He  plans  to  reach 
California  late  in  August. 

President  Harrt  Pratt  Judson,  of  the  Uni- 
versity of  Chicago,  will  go  to  China  under  the 
auspices   of   the   Eockef^er   Foundation   of 
New  York  to  examine  and  report  on  the  situa- 
tion there  in  regard  to  medicine,  surgery  and 
public  health.    The  party  will  include  also  a 
medical  expert.     They  will  sail  from   New 
York  on  March  21,  proceeding  to  Paris  and 
thence  to  Moscow,  arriving  at  Peking  on  April 
19.    President  Judson  will  visit  the  principal 
places  in  China  where  work  of  the  character  in 
question  it  carried  on.    During  the  heat  a£  the 
summer  President  and  Mrs.  Judson  elpect  to 
spend  some  time  in  Japan,  and  early  in.  the 
autumn  they  may  go  to  southern  China,  *ft^i;^\g 
from  Hongkong  for  San  Francisco  and  stop- 
ping at  Honolulu  on  the  way.    The  ini 
tions  in  China  will  occupy  six  months. 
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PBorESflOR  D.  C.  Miller,  of  the  Case  School 
of  Applied  Soioicefi,  has  ^tcd.  two  lectareB  on 
somid  at  Oomdl  Unit^rsity.  The  first  leo- 
tnre,  oil  '^The  Science  of  Musical  Sounds,'' 
was  givesi  under  the  Aospicea  of  the  OoUege 
of  Arts  and  Sciences;  the  second,  on  ''The 
Physical  Characteristics  of  Vowels,''  under 
the  auspices  of  the  Sigma  Xi  Society. 

The  Washin^rton  Academy  of  Sciences  held 
a  joint  meeting  with  the  Chemical  Society  of 
Washington  on  March  16,  when  an  address  on 
"The  Chemistry  of  Colloids"  was  given  hy 
Dr.  Wolfgang  Ostwald,  of  the  University  of 


Befobs  the  Geographic  Society  of  Chicago 
on  March  18  a  lecture  was  given  hy  Profssaor 
Henry  J.  Cox,  in  charge  of  the  Chicago  ofioe 
of  the  United  States  Weather  Bureau,  on 
''Cranberry  Bogs  and  the  Cranberry  Indus- 
try/' 

Db.  W.  W.  Cbosbt,  Baltimore,  delivered  a 
lecture  on  February  28,  before  the  students  in 
highway  engineering,  Columbia  University,  on 
the  subject  of  "  Cost  Data  in  Highway  Engi- 


n 


In  connection  with  an  arrangement  of  ez- 
change  lectures  with  the  Missouri  School  of 
Mhaea,  tbe  University  of  Kansas,  the  Iowa 
State  College  and  the  University  of  Wiscon- 
sin, Professor  H.  H.  Stock,  of  the  department 
of  mining  engineering  of  the  University  of 
Illinois,  has  returned  from  giving  a  course  of 
three  lectures  at  Bella,  Missouri,  Lawrence, 
'Kansas  and  Ames,  Iowa.    The  subjects  of  the 
lectures  were  the  "Geography,  Geology  and 
Properties  of  Anthracite";  the  "Mining  and 
Preparation  of  Anthracite,"  and  the  "Socio- 
logical Peatures  of  the  Anthracite  Industry/' 
Under  the  auspices  of  the  State  Water  Sur- 
vey of  the  University  of  Illinois,  the  sixth  an- 
nual meeting:  of  the  Illinois  Water  Supply  As- 
sociation held  a  three  day's  session  March  9 
to  11  in  Tlrbana.    Among  the  university  men 
giving*  addresses  were  Director  Edward  Bar- 
tow, of  the  State  Water  Survey;  Professor  A. 
H.  Talbot;  Professor  Otto  Bahn  and  Dr.  John 
A.  Fairley.     The  latter  spoke  on  "  Public  Con- 
trol of  Water  Supplies  in  Illinois."    Among 


the  speakers  from  a  distance  were  Mr.  E.  M. 
C^iamot,  of  Oomell  University;  Mr.  Wm.  M. 
Booth,  of  Syracuse,  N.  Y.;  Mr.  Jay  Graven, 
of  Indianapolis;  Mr.  W.  M.  Oobleigh,  of  Mon- 
tana State  College,  and  Dr.  A.  J.  McLaughlin, 
of  Washington,  D.  C. 

Dr.  Edwabd  SmoLETON  Holden,  astronomer 
and  librarian  of  the  United  States  Naval 
Academy,  f oncuerly  director  of  the  lick  Ob- 
serfsitory,  died  on  March  15,  aged  sixty-eight 


Sm  John  Mcskat,  liie  eminent  Scottish 
naturalist  and  oceanographer,  was  instantly 
killed  in  an  automobile  accident  on  March  16. 
Hie  was  bom  in  Canada  in  1841. 

Mr.  Oeosgb  Westdiohocbb,  the  distin- 
guished inventor  and  ei^gineer,  died  on  March 
12,  Bged  sixty-eight  years. 

Db.  Tooxas  Moboan  Botoh,  professor  of 
pediatrics  in  the  Harvard  Medical  School  and 
wen  known  for  his  pablications  on  the  dis- 
eases of  children,  died  on  March  9,  aged  sixty- 
five  years. 

Miss  Edith  Ethel  Sarnabd,  PLD.,  in- 
structor in  chemistiy  at  the  University  of 
Chicago,  died  on  March  8. 

Dr.  F.  Kortb,  a  well-known  physician  of 
Berlin  and  father  of  the  distinguished  surgeon, 
has  died  at  the  age  of  nine^-six  years. 

The  death  is  also  announced  of  Dr.  August 
Pauly,  associate  professor  of  zoology  at 
Munich. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  assistant  explosives 
engineer,  on  April  8,  1914,  to  fill  a  vacany  in 
this  position  in  the  Bureau  of  Mines,  at  Pitts- 
burgh, Pa.,  or  at  other  places  in  the  field,  at 
salaries  ranging  from  $1,620  to  $2,100  a  year, 
and  also  for  an  assistant  drainage  engineer, 
for  both  irrigated  lands  and  humid  regions,  in 
the  Office  of  Experiment  Stations,  Department 
of  Agriculture,  at  salaries  ranging  from 
$1,000  to  $1,500. 

We  learn  from  Nature  that  by  the  will  of 
the  late  Alderman  H.  Harrison,  Blackburn, 
legacies  amounting  to  £82,600  are  bequeathed 
to  public  objects,  among  which  are:  £1,000 
each  to  the  Imperial  Cancer  Eesearch  Fund, 
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the  Cancer  IziYestigation  Department  of  the 
Middlesex  Hospital,  and  the  Cancer  Hospital 
for  cancer  investigation ;  £6,000  to  Manchester 
University  for  general  purposes,  and  £1,000 
for  the  Chinese  chair;  £2,000  to  Blackburn 
Grammar  School  for  playfields,  and  £1,000 
for  university  scholarships. 

About  thirty  pictures  of  psychologists  have 
been  secured  and  reproduced  for  distribution 
by  Professor  E.  A.  Kirkpatrick,  of  Fitchburg, 
Mass.,  in  accordance  with  the  plan  outlined 
in  this  journal  some  months  ago. 

Abrangements  are  in  progress  for  a  Meteor- 
ological Congress  to  be  hdd  in  Venice  in  Sep- 
tember and  to  which  meteorologists  of  all 
countries  are  to  be  invited. 

The  Pasteur  Institute  of  Paris  has  invited 
directors  of  similar  institutes  and  antirabic 
services  throughout  the  world  to  a  conference 
on  hydrophobia  with  special  reference  to  etiol- 
ogy, prophylaxis,  treatment  and  statistics. 
The  conference  will  meet  in  the  Pasteur  Insti- 
tute April  7  to  10,  1916. 

Nature  reports  that  the  London  School  of 
Tropical  Medicine  has  sent  an  expedition  to 
China  to  study  the  mode  of  dissemination  of 
human  diseases  caused  by  trematode  parasites, 
especially  bilharziosis,  and  the  relation  of  such 
diseases  to  those  occurring  in  domestic  ani- 
mals. Investigations  into  ankylostomiasis  will 
also  be  carried  on.  The  members  of  the  ex- 
pedition are  Dr.  B.  T.  Leiper,  helminthologist 
of  the  Tropical  School;  Surgeon  £.  L.  Atkin- 
son, B.N.,  and  Mr.  Cherry-Garrard.  The  two 
last  named  were  members  of  Scott's  Antarctic 
Expedition,  and  the  name  of  Surgeon  Atkinson 
is  familiar  to  the  public  as  the  leader  of  the 
search  party  which  recovered  the  bodies  of 
Capt.  Scott  and  his  companions. 


UNIVERSITY    AND    EDUCATIONAL    NEWS 

An  anonymous  gift  of  $20,000  has  been 
made  to  the  library  of  Haverford  College. 
The  interest  is  to  be  used  for  the  purchase  of 
boc^s  on  literature,  history  and  art 

At  the  meeting  of  the  Council  on  Medical 
Education  of  the  American  Medical  Associa- 


tion, held  in  Chicago  on  February  24,  the  fol- 
lowing colleges  were  given  higher  ratings: 
The  University  of  Pittsburgh,  School  of  Medi- 
cine; Jefferson  Medical  College,  and  the  Star- 
ling-Ohio Medical  College  (now  the  College  of 
Medicine  of  the  Ohio  State  University)  were 
raised  from  Class  A  to  Class  A-f.  The 
Atlanta  Medical  CoU^re,  Atlanta,  Ga.,  and  the 
Fordham  University  School  of  Medicine,  New 
York  City,  were  raised  from  Class  B  to 
Class  A. 

At  the  regular  meeting  of  the  board  of  trus- 
tees of  the  University  of  Pennsylvania  held 
March  9,  it  was  decided  that  beginning  with 
the  session  1914-1915,  all  candidates  for  the 
degree  doctor  of  public  hygiene  shall  be  re- 
quired to  have  had  identically  the  same  pre- 
liminary education  as  that  now  demanded  of 
those  entering  upon  medical  courses  leading  to 
the  degree,  doctor  of  medicine;  that  is  to  say, 
at  least  two  years  of  college  work  plus  the 
specified  amount  of  physics,  chemistry  and 
biology  as  set  forth  in  the  University  of  Penn- 
sylvania catalogue. 

At  Columbia  University  the  following  assis- 
tant professors  have  been  promoted  to  the 
grade  of  associate  professor,  from  July  1, 1914: 
Charles  P.  Berkey  (geology);  Bergen  Davis 
(physics),  and  James  H.  McGregor  (zoology). 
Instructors  promoted  to  be  assistant  professors 
are  as  follows:  Jean  Broadhurst  (biology — 
Teachers  College);  Clifford  D.  Carpenter 
(chemistry — Teachers  College);  Harold  B. 
Keyes  (physical  education — Teachers  Col- 
lege) ;  Arthur  C,  Neish  (chemistry) ;  John  M. 
Nelson  (chemistry) ;  Edward  D.  Thurston,  Jr. 
(mechanical  engineering);  Harold.  W.  Webb 
(physics) ;  Mary  T.  Whitley  (educational  psy- 
chology— Teachers  College),  and  Jesse  F.  Wil- 
liams (physical  education — Teachers  College). 

fWiLUAM  J.  Miller,  PhJ).,  professor  of 
geology  for  the  past  nine  years  at  Hamilton 
College,  has  been  dected  professor  of  geology 
at  Smith  College. 

Mr.  J.  M.  WoRDDs  has  been  appointed 
demonstrator  of  petrology  at  the  University 
of  Cambridge. 
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Dr.  Otto  £[lemic,  docent  at  Leipzig,  has 
been  appointed  professor  of  psychology  in 
Alberta  University,  Edmonton,  Canada. 

Dr.  Karl  Hesoheler  has  been  appointed 
professor  of  zoology  and  anatomy  at  Zurich,  to 
succeed  Professor  A.  Lang,  who  retires  from 
active  service. 

Professor  Albert  Bushnell  Hart  has  been 
selected  by  the  German  government  as  Har- 
vard exchange  professor  at  the  University  of 
Berlin  for  the  academic  year  1914-15. 


DISCUSSION  AND  C0BBS8F0NDBNCE 

THE   RELATIVE    IMPORTAKOB   OF   SULPHATES    AND 
PHOSPHATES  IN  SOILS 

It  has  been  demonstrated  by  a  number  of 
investigators^  that  the  total  sulphur  content 
of  soils  is  generally  low,  the  amount  usually 
not  exceeding  1,000  i>ounds  in  an  acre  surface 
foot.  Further,  it  has  been  shown  that  an  equal 
mass  of  soil  will  contain  quite  as  much  and 
very  often  a  greater  quantity  of  phosphorus. 
Another  fact  of  equal  importance  and  which 
has  been  abundantly  demonstrated  is  that  the 
demands  for  sulphur  by  farm  crops  is  not 
appreciably  less  than  for  phosphorus. 

No  one  familiar  with  this  subject  would 
question  the  necessity  of  maintaining  the  sup- 
ply of  phosphorus  in  a  soil,  but  only  lately  has 
attention  been  focused  on  the  sulphur  prob- 
lem, placing  that  element  in  the  same  category 
with  phosphorus  as  an  element  of  low  supply 
and  an  economic  factor  in  crop  production  and 
permanent  f  ertili^. 

On  the  basis  of  "  total "  analysis  it  appears 
certain  that  the  amount  of  sulphur  in  our 
common  soils  is  not  larger  than  the  phosphorus 
supply,  and,  further,  that  the  amoimt  brought 
to  the  surface  annually  in  the  rainfall  will  not 
comi>ensate  for  the  loss  the  land  sustains  by 
drainage. 

Yet  when  we  admit  these  facts  we  have  only 
opened  the  problem  of  the  necessity  of  sulphur 

^Bogdanoff,  Abstract  Ezpt.  Station  Bee.,  11, 
723;  Pymond,  Hnghes  and  Dupe,  Jr,  Agr,  Sci., 
1905 f  1-107;  Hart  and  Peterson,  Besearch  BnlL  No. 
14,  Wis.  Exp.  Station;  Shedd,  BulL  No.  174,  Ky. 
Agr.  Expt.  Station. 


fertilization.  It  is  becoming  rather  common 
practise  to  attach  a  great  deal  of  importance 
to  the  total  quantity  of  any  given  essential 
plant  food  element  in  the  soil,  believing  that 
this  alone  will  measure  or  determine  the  per- 
manent crop-yielding  power  of  a  given  soiL 
For  a  measure  of  permanent  crop  production 
and  for  the  knowledge  upon  which  to  build  the 
soil  to  a  certain  plane  of  efficiency  these  deter- 
minations undoubtedly  have  value,  but  in  the 
problem  of  continued  fertilization  too  often 
we  lose  sight  of  the  influence  of  the  added 
material  on  the  biological  soil  processes  and 
the  physiological  balance  of  nutrients  essential 
for  the  optimum  growth  of  plants. 

While  it  is  admitted  that  the  soil  supply  of 
sulphur  is  as  low  as  the  phosphorus  supply, 
yet  the  question  must  be  raised  and  answered — 
will  sulphates  influence  crop  production  to  the 
same  extent  as  added  phosphates? 

It  is  apparent  that  part  of  the  soil  sulphur 
is  in  organic  forms  and  part  as  sulphates,  but 
that  the  organic  forms  are  constantly  being 
oxidized  to  sulphates.  The  additional  fact 
that  drainage  waters  are  richer  in  sulphates 
than  in  phosphates  must  lead  to  the  conclusion 
that  the  solubility  of  the  sulphates  in  the  soil 
water  is  much  greater  than  the  solubility  of 
the  phosphates.  This  being  true,  it  is  apparent 
that  a  lesser  total  quantity  of  sulphates  in  a 
soil  would  be  as  efficient  in  maintaining  a  suffi- 
cient isulphate  concentration  in  the  feeding 
zone  of  the  plant  as  a  much  greater  total  quan- 
tity of  phosphates. 

In  addition  to  the  question  of  solubilities 
the  important  factor  of  the  relative  effects  of 
sulphates  and  phosphates  on  the  biochemical 
soil  processes  must  be  raised.  Such  important 
biochemical  processes  as  ammonification, 
nitrification,  nitrogen  fixation,  and  the  rate  of 
decomposition  of  organic  matter  with  its  ac- 
companying liberation  of  carbon  dioxide  can 
not  be  too  greatly  emphasized  in  deciding  on 
the  relative  fertility  of  soils. 

It  has  been  demonstrated  beyond  question 
in  certain  phases  of  fermentology  that  cellular 
and  enzymatic  activities  are  markedly  in- 
creased by  the  presence  of  soluble  phosphates. 
Harden  and  Young  have  shown  that  the  ac- 
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iiviij  of  tibe  yeast  cell  or  its  xymaae  k  gioirtly 
aoeekrttted  hj  the  piesence  of  these  sabsteoMS. 
The  iQiiestioii  tiieii  majr  pvoperlj  be  «kad 
whether  soluble  phoiphates  do  ex  do  aot  eeoel- 
erate  Ae  aotmty  of  the  cfngtaisxnB  or  the 
ensymes  reQ>o(iifliUe  for  diose  ixoportsai  seal 
proeenes  aaentioBed  shove,  sad  fnitiier 
vbetber  salffthates  t£ect  in  the  ssme  defiee 
sDch  aoederatums. 

Work  fn  lliis  sad  olher  Isberatoriei  has 
progressed  fsar  enovi^  to  indifsite  that  sobible 
l^iosphsites  have  a  very  material  effeot  in  ia- 
ereanng  the  number  and  eonsegaebtly  the  rate 
of  smmona£cation,  nitrificatidn,  nitrogen  fixa- 
tion, and  osvfoan  dioxide  outpvt  of  those  soil 
organifims  capable  of  carrying  oat  liisse  proc- 
ssssi^  while  snlphates  do  net»  at  least  in  the 
same  degsee,  aooelecate  their  mnltiplieation. 
My  thanks  are  due  Professor  C.  BDoffmann 
for  conducting  such  experiments. 

From  such  results  it  is  evident  that  sul- 
phates will  not  be  of  the  same  importance  in 
increasing  crop  production  as  can  be  espeoted 
from  the  phosphates.  An  adequate  supply  of 
sulphates  is,  of  course,  necessary,  and  for  those 
CHfpB  msking  an  abundant  use  of  sulphur, 
such  as  the  high  protein  plants  and  the  mem- 
bers of  the  Orucif eno^  a  further  concentraiion 
in  sulphates  of  the  soil  water  may  often  result 
in  increased  crop  production.  But  to  the  phos- 
phates must  be  ascribed  functions  additional 
to  that  of  merely  maintaining  a  certain  con- 
centration of  phosphorus  in  the  soil  eolation-^ 
namely,  the  important  function  of  greatly 
accelerating  the  biological  activities  of  the 
soil. 

In  conclusion,  however,  it  should  be  en^ha- 
sised  that  as  crop  production  per  unit  of  area 
increases  through  the  extended  use  of  added 
phosi^orus  and  attention  to  proper  soil  reac- 
tion, there  will  result  an  increased  demand 

for  sulphur.  E.  B.  Hast 

UNivBRsiry  or  Wisoonsin 

GRIZZLT     bears:     SKULLS     WANTED 

Half  a  century  ago  a  considerable  number 
of  wholly  distinct  species  of  grizzly  bears 
inhabited  the  western  part  of  North  America. 
They  ranged  from  the  eastern  edge  of  the 


Great  Plains  in  Manitoba  end  the  Dskotas 
westerly  to  the  Pacific  coast  in  British  Cokm- 
bia  and  Oalif omia,  and  from  the  shores  ot  ifae 
Arctic  ocean  south  into  Mexico.  The  spaciBS 
inhabiting  Alaska  and  the  western  proTinoes 
of  Canada,  though  reduced  in  numbers,  msy 
still  be  counted  among  the  living,  but  those  of 
the  western  United  States  are  with  few  excep- 
tions extinct;  and  what  is  still  worse,  in  most 
cases  only  a  few  Anils  lemain  to  afford  future 
students  a  fragmentary  and  impeifeet  pietnre 
of  the  great  carnivores  whidi  not  long  sgo 
were  dominant  figures  in  our  wild  life. 

For  twenty-three  years  I  have  been  engsged 
in  a  study  of  the  beans,  and  have  been  favored 
with  specimens  (mainly  sknlls)  from  nearly 
all  the  museimui  and  private  collections  of  the 
United  States  and  Caiiada.  StiU,  ovring  to 
wide  gaps  in  this  material,  many  questions 
have  arisen  which  can  not  be  answered.  Not 
only  is  it  impossible  to  map  the  ranges  of  the 
different  species  with  anything  like  precisioUt 
but  in  some  cases,  owing  to  the  absence  of 
skulls  of  adult  males,  the  characters  whi<^ 
serve  to  distinguish  one  species  from  another 
can  be  determined  only  in  part 

Therefore,  in  the  hope  of  obtaining  more 
light  on  some  of  these  questions  before  going 
to  press,  I  wish  to  make  a  final  apx>eal  to  all 
who  have  skulls  of  grizzlies  in  their  possession. 
I  am  anxious  to  see  as  many  skulls  as  possible 
of  both  sexes  from  all  parts  of  the  western 
United  States,  British  Columbia,  AB>erta, 
Manitoba,  Yukon  Territory  and  Alaska,  and 
would  like  to  purchase  or  borrow  all  that  I 
have  not  already  seen.  Owners  of  skulls  will 
confer  a  favor  by  addressing 

0.  Hart  Mrbrtau 

National  Musbuv, 
Washznoton,  D.  G. 


QUOTATIONS 


the  partioipation  of  universitt 

IN   POLmOS^ 

Mf/  dear  President  MeVey:  I  re^ri^  to 
advise  you  that  I  find  myself  out  of  harmony 

1  Correi^ondence  between  the  professor  of  law 
and  the  president  of  the  University  of  North  Bft- 
Icota. 
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with  the  muTenity  admmi«tratioii  on  the  ques- 
tian  of  academic  freedom,  'wU<^  I  regard  as 
fandamental;  and  I  tiierefore  tender  my  resig- 
oatioQ  u  professor  of  law,  to  become  effective 
It  the  end  oi  the  present  academic  year,  tlkat 
is  to  say,  in  June,  1914. 

WLen  I  joissad  the  faculty  here  a  year  ago 
last  September,  it  never  oecnrred  to  me  tiiat 
lestrsints  would  be  imposed  upon  my  freedom 
of  action  in  pfublic  affairs.    Indeed,  it  was  rep- 
leBsnted  that  public  life  presented  an  attrac- 
tive avenue  to  iSae  professor  in  North  Dakota. 
Last  year  I  made  several  speeches  during  the 
presidential  campaign  and  induced  two  of  my 
ei^leagues  to  do  likewise.    After  the  election, 
mich  to  my  surprise  and  ohsLgnn,  you  objected 
to  what  we  had  done.    In  the  interview  that 
you  granted  my  associates  and  myself,  you 
first  took  the  position  that  members  of  llie 
Acuity  must  not  take  part  in  national  and 
state  politics,  although  Uiey  might  participate 
in  municipal  politics.     I  suggested  tiiat  my 
resignation  was  ready,  if  you  spoke  advisedly. 
Fou  a^ed  me  not  to  resign.    The  interview 
was  terminsrted  with  the  understanding  that 
you  personally  were  opposed  to  iirof  essors  hav- 
ing anyihing  to  do  with  politics,  except  muni- 
cipal, but  left  it  to  each  man  to  determine  his 
own  course. 

In  October  of  the  present  year,  at  the  re- 
quest of  the  local  leaders,  I  attended  a  state- 
wide Progressive  conference  at  Pargo.  The 
gathering  was  informal,  not  open  to  the 
public,  and  for  purpose  of  organization.  A 
few  days  after  the  meeting,  I  was  advised  by 
the  dean  of  the  law  school  that  you  had  told 
him  that  Judge  Young,  one  of  the  university 
trustees,  had  objected  to  my  participation  in 
the  conference,  taking  the  position  that  mem- 
bers cf  the  faculty  must  keep  out  of  politics, 
on  penalty  of  dismissal.  I  was  further  in- 
formed that  his  position  represented  the  policy 
of  the  administration  and  this  has  since  been 
confirmed. 

It  scarcely  is  necessary  for  me  to  observe 
that  I  regard  such  a  policy  unjust  to  the 
faculty  and  the  institution;  and  I  am  satisfied 
'^hmt  a  professor  could  not  legally  be  removed 
for  eisrcising  the  prerogative  of  citizenship. 


Under  ti^e  circumstances,  if  I  were  to  remain 
hen,  I  sboald  be  compelled  either  to  engage  in 
an  unseemly  and  distasteful  wrangle  with  liie 
administration  or  to  sacrifice  Ihe  ri^^ts  and  be 
reaeant  to  the  duties  of  citizenship.  Neil^r 
course  commends  itself  to  me. 

In  my  bumble  judgment,  it  will  be  a  sorry 
day  for  American  education,  if  the  policy  of 
suppression  adopted  here  enrer  becomes  general. 
One  can  not,  it  seems  to  me,  reach  his  full 
development,  ^ther  as  a  teacher,  a  citizen  or  a 
man,  unless  he  retains  normal  relations  with 
life.  Without  iMa  a  university  professor,  no 
matter  how  strong  his  intellect  or  profound  his 
learning,  must  become— like  the  image  of 
N'Obuohadneazar — ^possessed  of  a  gold  head,  but 
feet  of  clay. 

As  a  last  word,  may  I  say  that  my  disposi- 
tion toward  you  personally  is  cordial,  and  I  do 
not  hold  you  responsible  for  the  policy  with 
which  I  take  issue  so  squarely.  I  respect  your 
scholarship  and  your  talent  as  an  adminis- 
trator, and  trust  that  our  relations  may 
remain  friendly.  AH  of  which  is  respectfully 
submitted.  Sincerely  yours, 

Joseph  L.  Lbwinsorn 

My  dear  Professor  Lewinsohn:  I  have  your 
letter  in  which  you  indicate  your  intention  of 
resigning  at  the  end  of  the  year.  I  shall  pre- 
sent the  resignation  to  the  board  of  trustees  at 
their  next  meeting  for  their  action.  I  respect 
your  point  of  view,  though  I  do  not  agree  with 
it,  and  wish  you  to  understand  that  there  is 
no  personal  feeling  in  the  matter,  so  far  as  I 
am  concerned,  and  that  our  relations  will  re- 
main cordiaL 

I  wish,  however,  to  say  that  in  my  opinion 
you  are  wrong.  We  have  been  insisting  for 
some  time  the  judges  of  the  court  shall  remain 
out  of  politics  and  have  put  them  upon  non- 
partisan tickets,  and  it  is  no  longer  good  form 
for  a  judge  to  take  the  stump  in  a  political 
election.  To  my  mind,  a  professor  in  a  state 
university  occupies  much  the  same  position, 
with  even  more  emphasis  upon  the  necessity  of 
his  remaining  in  a  judicial  position  than  in 
the  case  of  a  judge  of  the  state  court.  I  do 
not  want  my  boy  taught  political  economy,  for 
instance,  with  a  Democratic  or  Republican 
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bias,  and  just  as  soon  as  I  enter  politics  I 
begin  to  act  as  a  partisan  and  I  lose  my  place 
as  a  judge  and  an  unbiased  individuaL  As 
soon  as  a  professor  enters ,  politics  he  makes 
the  university  an  object  of  political  purpose. 
This  is  so  for  the  reason  that  the  political 
activity  may  be  utilized  and  places  gained 
through  political  control. 

As  politics  go,  you  can  not  escape  their  con- 
sequences, and  to  develop  a  theory  about  aca- 
demic freedom  that  you  can  escape  them,  and 
still  take  part  in  them,  is  entirely  beside  the 
mari^.  There  is  no  restriction  placed  upon 
the  teaching  of  a  professor,  or  upon  his  speak- 
ing upon  social  and  economic  questions,  but  as 
soon  as  he  allies  himself  with  a  political  body 
which  seeks  to  control  the  i>olitical  power  of 
the  state,  there  is  danger.  The  life  of  the  uni- 
versities in  this  state  and  elsewhere  depends 
upon  their  being  able  to  keep  above  this  kind 
of  politics,  the  kind  that  you  want  to  engage 
in.  Professor  Boss,  of  the  University  of  Wis- 
consin, put  it  in  this  way:  '^We  (meaning 
professors)  ought  to  be  willing  to  give  over  the 
forum  to  the  politicians  for  a  period  of  six 
weeks,  when  we  have  it  all  the  rest  of  the 


n 


year 

I  do  not  acquiesce  at  all  in  your  view  that 

the  educational  life  of  the  universities  and  of 

the  state  is  endangered  by  this  attitude.    To 

my  mind,  it  is  good  sense  and  good  policy* 

With  best  wishes  for  your  success,  I  remain, 

Yours  very  truly, 
Frank  L.  MoVey, 
President 


SCIENTIFIC   BOOKS 

OhjeJctive  Paychologie.   By  W.  von  Bechtebew. 

Authorized  translation.    Leipzig  and  Berlin : 

Teubner.     1913.     Pp.  viii  +  468.     16  Mks. 

imbound,  18  Mks.  bound. 

The  study  of  animal  behavior  is  developing 
a  tendency  among  certain  psychologists  to 
emphasize  motor  expression  as  a  research 
method  in  human  psychology.  Professor  Max 
Meyer's  ^'Laws  of  Human  Behavior"  is 
typical  of  this  trend,  though  it  shows  the  influ- 
ence of  traditional  psychology  in  many  re- 
spects.    Other  American  writers  are  leaning 


in  the  same  direction,  and  Professor  J.  B. 
Watson  has  recently  thrown  down  the  gaunt- 
let by  proclaiming  boldly  that  behavior  is  the 
one  fruitful  method  of  psychological  inves- 
tigation, and  that  the  study  of  consciousness 
is  unscientific  and  barren. 

In  his  '' Objective  Psychology"  Professor 
Bechterew  attempts  a  systematic  development 
of    psychology    according    to    the    behavior 
method    He  does  not  expressly  reject  intro- 
spective psychology,  but  proposes  to  elimintte 
it  from  the  present  work.    Starting  with  the 
concept  of  the  neuropsychic  reflex  he  aims  to 
describe  the  whole  mental  life  of  man  in  terms 
of   expression,   discarding  entirely   conscious 
phenomena,   such   as   sensation,   feeling  and 
thought.    He  calls  this  science  objective  psy- 
chology or  psychoreflexology.     A  better  Eng- 
lish  equivalent    is   behaviorism   or   behavior 
psychology.     Considering  the  newness  of  the 
field,  Bechterew's  attempt  is  fairly  succesafuL 
He  has  outlined  systematically  and  with  re- 
markable completeness  the  various  aspects  of 
human  mental  life  as  they  are  manifested  in 
every  sort  of  objective  expression. 

A  distinction  is  made  at  the  outset  between 
purely   nervous   processes   and   neuropsychic 
processes.    The  former  depend  solely  on.  pres* 
ent  stimuli  and  inherited  nervous  mechanisms; 
the  latter  are  modified  by  past  individual  ex- 
perience (pp.  16,  22,  24).    Every  impression 
''leaves  in  the  nerve  centers  a  certain,  trace 
which  under  certain  circumstances  can  be  re- 
experienced   and   thereupon   appears    as   an 
associative  or  psychic  reflex"  (105).     Impres- 
sions or  stimuli  are  classed  as  external  (that 
is,  from  peripheral  sense  organs)  and  internal 
(organic,  etc.);  the  resulting  expressions  are 
either  movements,  vasomotor  activity,  or  secre- 
tion (164).    Responses  to  external  stimuli  axe 
termed  reflexes,  those  due  to  internal  stimula- 
tion are  called  automatic  movements   (165), 
though  the  distinction  is  not  always  ahaiply 
marked  (166). 

Keactions  of  every  type  have  become  organ- 
ized into  complex  "  acts  "  by  means  of  special 
nervous  mechanisms  aided  by  the  traces  of 
former  impressions.  Thus  an  extemsd  stim- 
ulus may  give  rise  to  a  complex  act  such  as 
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walking,  through  the  association  of  a  series 
of  movements  whose  stimuli  have  preyiously 
accompanied  the  same  stimulus  (180).  In 
the  formation  of  such  associations  inhihition 
plays  an  important  role.  Bechterew  defines 
instmct  as  a  complex  movement  or  act  which 
follows  intemai  stimulation  and  results  in 
satisfying  some  organic  need  or  protecting  the 
organism  from  harmful  or  disturbing  influ- 
ences (188).  In  contrast  with  instinct,  imita- 
tion and  the  circular  reflex  are  based  on  asso- 
ciations which  modify  the  responses  to  external 
stimolL 

The  complex  reflexes  which  involve  associa- 
tion find  expression  in  all  three  motor  modes 
(movement,  vasomotor  activity  and  secretion) 
and  may  be  investigated  in  several  ways.  The 
aathor  prefers  his  own  method,  that  of  motor 
association  reflexes,  to  PawloVs  salivary 
method  (262).  Considerable  space  is  devoted 
to  an  analysis  of  emotional  expression,  which 
he  caUs  mimicry.  Bechterew  holds  that  these 
reflexes  have  more  than  a  phylogenetic  value; 
th^  I>erform  an  important  function  in  the 
given  reaction  itself  (827). 

The  last  part  of  the  book  examines  three 
specialized  forms  of  complex  response,  the 
concentration  reflex,  symbolic  reflex  and  per- 
sonal reflex.  The  concentration  reflex  is  the 
behavior  analogue  of  attention,  and  one  has 
no  difficulty  in  identifying  the  symbolic  reflex 
with  language.  The  discussion  of  Yocal  lan- 
guage is  thorough,  but  the  treatment  of  ges- 
ture and  writing  is  disappointingly  brief.  One 
is  surprised  that  the  analysis  of  sensation  and 
perception,  or  rather  sensory  and  discrimina- 
tory responses^  is  taken  up  in  connection  with 
symbolic  reflexes.  It  is  true  that  sensation  as 
such  can  not  be  brought  into  the  behavior 
psychology.  It  can  only  be  investigated  by 
means  of  responses  on  the  part  of  an  observed 
organism;  and  the  quantitative  measure  of 
sensation  in  man  according  to  our  classic 
laboratory  methods  usuaUy  involves  verbal  re- 
actions. Nevertheless  this  holding  back  of  the 
^iiscussion  of  elementary  phenomena  in  a  sys- 
tematic treatise  will  strike  most  psychologists 
as  a  defect  in  the  objective  method  itself.  It 
ia  but  fair,  however,  to  point  out  that  the 


introspective  psychology  of  our  fathers  rele- 
gated elementary  motor  phenomena  to  the 
footman's  seat  in  much  the  same  way. 

The  analysis  of  personality  from  an  objec- 
tive standpoint  will  arouse  special  interest 
and  is  likely  to  become  the  focus  of  criticism. 
Bechterew  holds  that  ''the  personal  sphere 
represents  the  totality  of  traces  from  organic 
associative  reflexes,  around  which  a  part  of 
the  reflexes  aroused  by  external  stimuli  group 
themselves  by  association''  (^1)«  These 
organic  traces  are  experienced  in  connection 
with  every  change  of  general  bodily  condition; 
their  sum  total  forms  the  ''inner  kernel  of 
the  Neuropsyche"  (482). 

"Personal  reactions  are  termed  acie  and 
deeds'*  (435).  They  are  distinguished  from 
other  reactions,  not  by  the  character  of  the 
external  stimuli,  but  by  the  relation  of  the 
present  stimuli  to  the  individual's  past  history. 
The  hunter  is  aroused  to  action  by  the  flight 
of  a  game  bird,  which  is  quite  unnoticed  by 
the  man  with  no  sporting  proclivities.  The 
same  stimulus  may  even  aflect  the  same  indi- 
vidual differently  at  different  times.  Person- 
ality in  this  objective  sense  guides  all  our 
lower  activities.  Concentration  (attention) 
and  the  selection  of  association  traces  are  thus 
in  part  determined  internally;  this  is  Bech- 
terew's  substitute  for  the  free-will  experi- 
ence of  subjective  psychology.  Of  interest  is 
his  application  of  muscular  work  and  fatigue 
to  the  investigation  of  personality.  Believing 
that  muscular  fatigue  is  due  to  impairment  of 
both  muscle  and  nerve  centers,  Bechterew  con- 
siders that  the  ergographic  curve  furnishes  a 
measure  of  individual  efficiency.  It  is  to  be 
regretted  that  the  analysis  of  personality  is 
not  so  detailed  as  the  rest  of  the  work. 

Bechterew's  book  is  the  most  consistent  at- 
tempt at  a  thorough-going  objective  psychol- 
ogy so  far  made.  It  may  be  questioned,  how- 
ever, whether  he  has  succeeded  in  banishing 
subjective  psychology  altogether  from  his 
pages.  In  many  places  affecl^^ve  and  emotional 
terms  are  used  to  characterize  the  basis  of  re- 
action. This  is  especially  noticeable  in  his 
analysis  of  hedonic  states  (107-123),  intemai 
reflexes  (171-175),  and  emotional  expression 
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(278  £F.)*  To  be  sure  these  tenns  axe  nsaally 
set  off  in  quotatiaxL  marics  like  tlie  peendooyiiia 
of  notorious  criminala  In  many  cases  it  is 
only  fair  to  interpret  tbem  as  a  shorthand 
symbol  for  a  physiologicsl  condition.  But  it 
does  not  seem  legitimate  to  distingoiah  be- 
tween various  aorta  of  reaction  on  the  basis  of 
subjective  oonoeptions  (such  as  joy  and  sad- 
nessy  p.  60,  anxiety,  dissatisfaction,  etc,  p.  Ill) 
unless  some  clear  physiologieal  diffexentie  of 
these  hedonic  states  havefint  been  determined. 
This  the  author  often  neglects  to  do.  He 
gives  physiological  lictcfip^iont  rather  than 
physiological  definitions  of  these  terms;  efen 
when  he  substitutes  the  terms  sihenie  and 
a$ihenic  for  pleasure  and  pain  his  criterion  is 
apparently  subjective.  It  is  scaroely  fair  to 
repudiate  subjective  psychology,  and  at  the 
same  time  to  employ  subjective  hedonic  data 
to  differentiate  between  varioua  modes  of 
reaction. 

The  book  needs  considerable  condensation. 
Too  much  space  is  devoted  to  details  of  par- 
ticular laboratory  experiments,  which  could 
be  summed  up  in  a  few  sentences  with  proper 
references.  The  German  translation  is  satis- 
factory except  in  the  transliteration  of  proper 
names  from  the  Russian  alphabet  The  namea 
of  several  well-known  writers  are  inexcusably 
misspelled;  for  example,  Badge  (for  Dodge), 
Fallerton  (Fullerton),  MerriUier  (Mariller), 
Bnrdon  (Bourdon)  and  Hawding  (Hoffding). 
In  one  place  the  values  of  the  time  threshold 
are  given  in  seconds  instead  of  thousandths 
(422). 

It  is  clearly  too  soon  to  attempt  an  estimate 
of  such  a  new  departure  from  beaten  paths  as 
this  work  affords.  The  contemporary  ^'sub- 
jective "  psychologist  of  whatever  type  is  not 
yet  sufficiently  grounded  in  behaviorism  to 
evaluate  its  merits.  But  however  critical  of 
the  objective  standpoint  the  reader  may  be,  he 
will  find  Bechterew's  book  worth  a  very  care- 
ful study.  HowABD  0.  Wabbsn 

Pbincxton  Univxbsitt 

The  FiAeriei  of  ths  Province  of  Quebec, 
Part  1.  Historical  Introduction.  By  K  T. 
D.  Ohambebs.     (Published  by  the  Depart- 


ment of  Oolonifation,  Mines  and  Fkheries 

of  the  Province  of  (Quebec.) 

To  any  one  interested  in  the  history  of 
Canada   and   the  historical   devdopme&t  of 
what  waa  its  first  and  long  its  chief  iaduitry 
(and  would  be  still  were  it  not  for  the  demtfid 
of  the  newspapers  on  the  Canadian  foresti), 
Mr.    Chambers's  world  is  f^Mwin^tfwg     Hie 
author  has  brought  together,  from  iHiatever 
source  and  with  infinite  pains,  abundant  a- 
cerpts  from  ancient  relations,  with  ancieDt 
illustrations    and    contemporary    portraitms 
bearing  upon  the  historic  pursuit  of  the  eod 
and  its  confreres  in  the  Quebec  waters.   The 
golden  cod  on  the  Boston  State  House  em- 
blazons a  fact  that  is  easily  and  raAer  wit- 
tingly forgotten :  that  the  Moigfiower  colonisti 
and  their  successors  came  to  that  rock-baimd 
coast  to  worship  God  in  their  own  way;  bnt 
"8o  God  have  my  sool,"  said  the  Hi^  aid 
Mighty    Prince    James,    when    ihe    Leaden 
agents  of  the  Puritans  told  him  they  ime  to 
go  to  ''Virginia''  for  the  fiehing,  <''tis  sn 
honest  trade;  'twas  the  Apostles'  own  calling." 
So  they  came  to  fish  for  cod  as  well  as  to  woi^ 
ship  in  their  chosen  way,  while  the  staidj 
Bretons  and  Normans  who  had  readied  the 
Quebec  coast  long  years  before  came  simply 
to  fish  for  cod. 

There  is  romance  of  history  in  the  Quebec 
fishing,  for  it  is  ''more  than  four  hundred 
years    since    Basque    and    Breton    fiahermea 
gathered  the  first  harvest  of  the  sea  from  the 
waters  that  wash  the  coasts  of  Labrador  and 
Gasp6."     Cartier,  penetrating  the  straits  of 
Belleisle  into  the  Gulf  in  1684,  met  a  Norman 
fisher;  and  after  his  day,  aa  soon  as  the  weaiA 
of  the  new  French  waters  became  known  at 
home,  the  men  of  St.  Male,  Honflear  and  the 
Biscayan  ports  flocked  to  these  shorea  in  great 
numbers.    Even  after  the  conqaeat  tiie  Quebec 
fishing  remained  French;  while  the  fiiafaiog 
masters  came  out  from  the  Ohann^  islands 
and  their  descendants  to-day  still  oontrol  the 
industry. 

In  giving  the  descriptive  records  of  anciflDl 
procedures,  Mr.  Chambers  has  aaaembkd  a 
really  large  part  of  the  active  indnsiriAl  iisr 
tory  of  maritime  Quebec  durin^^  its  romantie 
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period,  for  history  was  in  the  making  in  these 

turbulent  waters  and  along  these  sequestered 

flhores  long   before   the   Gloucesterman   was 

ooDceiYed    The  purpose  of  this  notice  is  not 

to  direct  attention  to  the  scientific  analysis 

of  the  fishing  basiness,  into  which  it  does  not 

purport  to  enter,  but  to  applaud  the  worth  and 

fitness  of  this   contribution  to  the   historic 

development  of  the  oldest  known  industry  on 

the  North  American  continent  and  to  congrat- 

nltte  the  author  on  the  attractive  manner  in 

wiiidi  he  has  presented  his  subject.     As  an 

official  document  it  bears  the  cachet  of  digrnity 

and  the  assurance  of  durability. 

JoHK  M.  Olarkb 


NOTES    ON    MSTSOBOLOOT    AND    CLIMA- 
TOLOGY 

OUMATOLOOT    AT    THE    A8S00UTI0N    OF    AMBSI- 

OAN   GEOGRAPHERS 

At  the  tenth  annual  meeting  of  the  Asso- 
ciation of  American  Geographers  at  Prince- 
ton,  N.  J.,  January  1  and  2,  1914,  six  clima- 
tological  papers  were  presented: 
The  Weather  Element  in  American  Olimabee: 
R  DeC.  Ward. 

Since  American  climates  are  chiefly  made  of 
cyclonic  weather,  this  factor  is  all-important; 
the  actual  conditions  a£Fect  us  and  not  the 
averages.    Winter  is  a  cyclonically-controlled 
period — at  this  time  of  year  practically  the 
whole  country  is  covered  with  cyclonic  paths. 
In  summer,  solar  control  is  uppermost,  the 
cyclone    paths    are    in    the    north    and    the 
cyclones  weak.     Thus  cyclone  paths  migrate 
with  the  sun.    As  the  distribution  of  meteoro- 
logical elements  in  a  cyclone  is  dx£Ferent  in 
different  parts  of  the  country.  Professor  Ward 
is  preparing  regional  cyclonic  weather  types 
ioT  the  United  States. 
The  FroHless  Period  in  Maryland  and  Dela- 
ware: Oliver  L.  Fassio. 
The  number  of  days  (average  of  20  years) 
between  the  last  severe  frost  or  freezing  tem- 
perature in  the  spring  and  the  first  in  the 
fan  ranges  from  130  days  in  the  west  to  over 
200  days  in  the  immediate  vicinity  of  Ohesa- 
pettke  Bay.    For  further  study  of  plant  growth 
related  to  climatic  conditions,  phenological 


observations  of  similar  plants  in  the  same 
soil   (transported)   are  to  be  undertaken  at 
many  points,  each  group  being  visited  every 
10  or  15  days. 
Storm  Frequency  in  the  United  States  and 

Europe:  C.  J.  Kullmer. 

A  geographical  study  of  cyclone  frequency 
of  the  United  States  1874  to  1891  and  of 
Europe  1876  to  1891  shows  irregular  or  per- 
haps periodic  latitude  variations  of  cyclone 
frequency.  An  attempt  was  made  to  correlate 
these  latitudinal  changes  with  the  eleven-year 
periodical  latitude  change  of  sun-spot  belts. 
Such  changes  of  cyclone  frequency  are  prob- 
ably accompanied  by  rainfall  and  temperature 
variations. 
The  PUianian   Vaariatione  of   Temperature: 

Hbnet  Arotowski. 

Swings  of  tem]>eratare  covering  a  year  or 
more  seem  to  be  the  result  of  periodic  fluctua- 
tions in  the  solar  constant  plus  variations 
caused  by  volcanic  dust  in  the  atmosphere. 
This  coincides  with  the  results  obtained  by 
Abbot  and  Fowle  and  many  others. 
Climate  and  Humane  Efficiency:  Ellsworth 

HVNTINOTON. 

From  a  study  of  the  piece-work  wages  of 
270  operatives  in  some  Connecticut  factories, 
1910-1912,  it  was  found  that  their  maximum 
e£Bciency  came  in  December  with  a  secondary 
mAT^Tirmin  in  May.  The  minimum  of  about 
85  per  cent,  of  the  maximum  came  in  January 
and  another  of  about  90  per  cent,  in  August 
Hif^est  efficiency  usually  occurred  with  out- 
of-door  temperatures  near  58^  (F.),  and  with 
wide  variations  of  temperature  from  one  day 
to  the  next.  Other  meteorological  elements 
considered  individually  in  this  connection 
gave  no  satisfactory  results.  Further  work 
will  be  done  to  compare  mental  efficiency  with 
weather. 
The  Snowfall  About  the  Great  Lakes:  Oharlss 

F.  Brooks. 

The  snowfall  in  this  region  is  heavy  be- 
cause of  much  moisture  precipitated  at  low 
temperatures  by  the  many  winter  cydonee. 
On  account  of  the  cooling  action  of  kmd  on 
the  prevailing  west  winds  blowing  aeroas  the 
lakes,  the  east  shores  get  more  snow  than  the 
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west.  loe  on  the  lakes  by  diminishing  eva- 
poration reduces  the  snowfall  of  the  leeward 
shores.  Thus  the  heayiest  snowfall  comes 
early  in  winter  on  the  east  shores  in  marked 
contrast  with  the  late  winter  maximum  on 
the  west  shores. 

THERMOMETER  BZPOStTRB 

Dr.  W.  Koppen  in  the  Meieorologische 
Zeiischrift,  October  and  November,  1013,^  has 
presented  the  results  of  a  long  study  of  ther- 
mometer exposure  in  different  parts  of  the 
world  with  many  shelters.  His  results  are 
briefly  stated  below.  To  determine  air  tem- 
perature the  thermometer  must  be  sheltered 
from  radiation  but  not  from  the  air;  the  air 
must  not  travel  far  between  radiators  before 
reaching  the  thermometer,  and  the  shelter 
must  have  low  specific  heat  and  be  a  poor 
conductor.  The  English  (Stevenson)  shelter 
in  the  small  form  of  1883  fulfills  the  above 
stipulations  very  well.  But  to  eliminate  the 
efiFect  of  heating  by  the  sun  and  excessive 
cooling  at  night,  a  screen  is  necessary.  Dr. 
Koppen  proposes  a  small  and  simple  screen 
of  grass,  rushes,  brush  or  palm  leaves  to  be 
set  over  the  shelter  in  such  a  way  as  to  ex- 
clude sunlight  when  the  sun  is  more  than  20 
degrees  above  the  horizon.  The  roof  of  the 
shelter  should  be  of  this  material  also.  As  the 
small  Stevenson  shelter  is  too  small  for  the 
ordinary  thermograph  and  hygrograph,  a  com- 
bined instrument  is  suggested  instead.  Since 
the  English  shelter  is  extensively  used,  these 
modifications  proposed  by  Dr.  Eoppen  to  ob- 
tain strictly  comparable  temperature  data  can 
be  made  with  facility. 

ghanqes  of  oumatb 

Professor  J.  W.  Orbgort,  of  Great  Britain, 
presented  a  paper  entitled  '^Is  the  Earth 
Drying  Upf "  before  the  Eoyal  Geographical 
Society,   December   8,   1913.*    Of  the  three 

i"Einli6itliehe  ThermometeraufsteUung  ffir 
xneteorologiBche  Stationen  sur  Bestimmung  der 
Lofttemperatnr  und  Luftf efaehtigkeit, "  pp.  474- 
487,  51&-523,  1  plate. 

>Boview  by  "E.  G.,''  Nature,  London,  Decem- 
ber 11,  1913,  p.  435. 


general  views  in  this  matter,  the  first  (Prince 
Kropotkin)   maintains  that  the  earth  has  t 
general  tendency  towards  drought;  the  sec- 
ond (Professor  Ellsworth  Huntington)  thst 
while  there  is  this  general  drying  the  more 
important   changes    are   pulsatory,    and  the 
third  (Mr.  R.  Thirlmere)  that  climate  varies 
in  cycles  of  2,000  years  or  more  and  that  we 
are  now  cooling.    Professor  Gregory  put  the 
evidence  from  different  countries  on  a  map. 
The  result  shows  probable  desiccation  in  his- 
toric times  in  Central  Asia,  Arabia,  Mezioo 
and   South  America;  but  increased  rainfall 
in  the  United  States  of  America,  Greenland, 
Sweden,    Roumania    and    Nigeria.      There 
seems  to  have  been  no  appreciable  change  in 
Palestine,    North    Africa,    C!hina,    Australia 
and  by  the  Caspian  Sea.    Thus  while  then 
seem  to  have  been  local  variations  there  has 
been  probably  no  general  change  in  climate 
in  the  historic  past.     At  any  rate,  no  great 
universal  change  could  be  expected  withoa^t 
a  considerable  change  in  land  and  water  dia- 
tribution  or  of  the  intensity  of  solar  radiation. 

AIR    MOVEMENT    IN    THE    CmEUS    LEVEL 

The  geophysical  institute  of  the  University 
of  Leipzig  has  recently  issued  a  work  by  Th. 
Hesselberg,  "  Die  Luf tbew^nin«en  "n  Cirrua- 
niveau."  •    From  comparison  of  the  tracks  of 
cyclones   and   anticyclones   with   the   stream 
lines  shown  from  cirrus  observations,  the  fol- 
lowing results  have  been  obtained.     Cyclones 
and  moving  anticyclones  move  in  the  same 
directions  as  the  air  in  the  cirrus  level  over 
the   center.     The  velocity   of   movement  of 
cyclones  and  anticyclones  is  in  the  mean  OJ 
to  0.4  of  the  velocity  of  air  in  the  cirrus  level 
The  relative  velocity  is  smaller  the  deeper  the 
minimum  and  the  higher  the  maximum. 

Air  movement  in  the  cirrus  level  seems  to 
be  controlled  by  the  pressure  and  temperators 
conditions  on  the  earth.  The  more  intense 
the  cyclone  or  anticyclone  and  the  smaller  the 
horizontal  temperature  gradient  the  gpreater  is 
its  effect  on  the  currents  above.  The  disturb- 
ance which  a  cydone  makes  on  the  cirrus  path 

a  Second  Series,  Vol.  2,  73  pp.,  48  maps,  li^pnft 
1913. 
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worb  back  onto  the  track  of  the  cyclone. 
Thus  a  cyclone  may  have  loops  in  its  path. 

JOUBNAL  OF  THE  SOOTTISH  METEOROLOCHOAL 

SOOIKTY 

The  annual  volume  (Vol.  XVI.,  3d  Series, 
IXX.)  of  this  society  including  rainfall  re- 
toms  and  meteorology  of  Scotland  for  1912 
has  leoently  appeared.    There  are  seven  spe- 
cial  articles.      Agricultural    meteorology    is 
touched   in   three— Dr.   W.   N.    Shaw,   "On 
Seasons  and  Crops  in  the  East  of  England" 
(pp.  17^183),  A.  Watt,  "  On  the  Correlation 
of  Weather  and  Crops  in  the  East  of  Scot- 
land" (pp.  184r-187),  and  Dr.  H.  N.  J.  Miller, 
''The  Composition  of  Rain  Water  CoUected 
in  the  Hebrides  and  in  Iceland,  with  Special 
Beferenoe    to   the   Amount   of   Nitrogen   as 
Ammonia  and  as  Nitrates"   (pp.   141-168). 
Dr.  Shaw  has  another  article,  "Upper  Air 
Calculus  and  the  British  Soundings  during 
the  International  Week   (May  6-10,   1913)" 
(pp.  ie7-178).    The  other  papers  are— M.  M'C. 
Pairgrieve,   "A  Possible  Two-hourly  Period 
in  the  Diurnal  Variation  of  the  Barometer" 
(pp.  168-166),  Dr.  E.  M.  Wedderbum,  "On 
the   Appearance   of   the    Surface   of   Eresh- 
water  Lochs  in  Calm  Weather  "  (pp.  189-193), 
and  Dr.  G.  A.  Carse,  "  Note  on  Atmospheric 
£lectric  Potential  Besults  at  Edinburgh  dur- 
ing 1912  "  (pp.  18a-189). 

NOTES 

Oisf  January  1,  1914,  the  United  States 
Weather  Bureau  began  to  issue  daily  weather 
maps  of  the  Northern  Hemisphere  with  pres- 
sures indicated  in  millibars  and  temperatures 
in  Absolute  Centigrade  degrees.  This  map  is 
printed  on  the  back  of  the  usual  Washington 
weather  map  of  the  United  States. 

Ths  Central  Meteorological  Bureau  of 
Prance  has  created  a  special  forecast  service 
for  aeronauts. 

lilt.  B.  C.  Mobsman,  of  the  Argentine 
Weather  Service,  is  acting  editor  of  Symons's 
MeieorohgieaX  Magazine  and  director  of  the 
British  Bainf  all  Association  during  the  tem- 
parars  absence  of  Dr.  H.  R.  Mill  on  account 
of  iU-health. 


The  Italian  Meteorological  Society  will 
hold  an  international  congress  in  Venice  in 
September,  1914.  The  higher  atmosphere, 
climatology,  aerology,  meteorology  and  mari- 
time meteorology  will  receive  particular 
attention. 

In  connection  with  studies  of  air  currents, 
pilot  balloons  are  used  extensively  in  (3er- 
many.  Vertical  currents  are  determined  by 
comparing  the  observed  rate  of  ascent  of  the 
balloons  with  the  theoretical.  The  turbulent 
meeting  planes  of  opposing  vertical  currents 
are  usually  maiked  by  clouds.* 

The  daily  synchronous  weather  charts  of 
the  southern  part  of  the  Southern  Hemisphere, 
October  1,  1901,  to  March  31,  1904,  compiled 
from  the  observations  of  ships  and  the  nu- 
merous Antarctic  expeditions  give  the  first 
extensive  (though  general)  information  con- 
cerning the  cyclones  of  the  south  temperate 
and  sub-antarctic  zones.  The  paths  of  these 
cyclones  lie  far  south,  particularly  in  summer, 
when  they  are  beyond  latitude  60  degrees. 
The  average  rate  of  progression  is  about  20 
kilometers  per  hour — about  the  same  as  ocean 
cyclones  elsewhere." 

Charles  F.  Brooks 

Harvard  University 


SPECIAL  ABTICLE8 

THE  SYSTEMATIC  POSITION   OF  THE  OROAinSM  OF 
THE  COMMON  POTATO  SCAB 

Scab  is  probably  the  most  widely  distributed 
disease  of  the  potato  tuber.  We  are  indebted 
to  Professor  Boland  Thaxter  for  associating  a 
specific  organism  with  the  cause  of  this  dis- 
ease. His  description  of  the  morphological 
and  biological  characters  of  this  organism  are 
so  careful  and  his  substantiation  of  the  same 
as  causal  agent,  so  conclusive,  that  we  are 
unable  to  add  anything  of  material  import- 
ance— at  any  rate  here — ^from  our  own  study 
of  the  organism. 

Professor  Thaxter  named  the  organism 
Oospora  scabies^    by    which    "provisional'' 

*Dr.  A.  Peppier,  Deutsche  Luftfdhrer  Zett- 
schHfi,  November  26,  1913,  pp.  678-580. 

sSee  Nature,  London,  December  4,  1913,  pp. 
393-395. 
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name  the  disease  organism  has  sinoe  been 
known.  **  Prorisional "  becanse  Thazter  him- 
self espressos  his  doubt  as  to  the  c<»Teetiies6 
of  referring  the  organism  to  the  genius 
Ooapora,  remari^ing  that  the  genus  Ooapcra 
as  given  by  Saccardo  has  no  scientific  Tahie. 

We  had  occasion  to  carefully  study  this 
organism  recently,  and  from  our  observations 
desire  to  rectify  the  nomenclature. 

From  Saccardo's  interpretation  of  the  genua 
Oospora,  and  from  its  numerous  species,  we 
must  consider  it  as  a  fungus  pure  and  simple, 
a  hyphomycete  of  the  MucidinesD-Amero- 
spors.  The  organism  of  potato  scab  proves 
not  to  be  a  fungus.  It  differs  in  morphologi- 
cal characters  considerably  from  what  is  our 
present  conception  of  an  Oospora.  Mr.  G.  0. 
Cunningham  at  the  meeting  of  the  American 
Association  for  the  Advancement  of  Science 
in  Washington,  D.  C.  (1911),  expressed  his 
opinion  that  the  potato-scab  organism  belongs 
to  the  ''higher  bacteria''  and  he  proposes  to 
place  it  in  the  genus  Streptothrix.  We  are 
also  inclined  to  regard  it  as  a  Schizomycete  of 
the  filamentous  kind,  belonging  to  the  Ohlamy- 
dobacteriaceee.  On  endeavoring  to  place  the 
organism  in  its  proper  genus,  we  found  our- 
selves confronted  by  one  of  the  most  perplex- 
ing problems  of  botanical  nomenclature,  which 
promises  a  rich  harvest  to  those  who  are  fond 
of  such  study. 

At  first  we  considered  Streptothrix  Oohn' 
the  correct  genus,  but  found  later  that  Oordap 
in  1839  founded  this  genus  for  another  hy- 
phomycetous  fungus  of  which  8,  fusca  was  his 
species.  Hence,  according  to  the  Vienna 
rules,  this  name  was  no  longer  available  for 
another  plant  genus.  Saccardo  still  considers 
this  name  as  given  by  Corda  valid,  including 
four  species  all  of  which  are  distinct  from  our 
organism.  Furthermore,  Streptothrix,  as 
erroneously  used  by  Cohn,  possesses  no 
''sheaths,"  whereas  our  organism  does,  how- 
ever delicate  they  may  appear. 

lAui.  Bep^.  GonB.  Szp.   Statiea  for  1891,  p. 

isa. 

2  Beitroff^  mtr  BioL  d.  Ffiammi,  Haft  3,  pp^  185 
sad  20SL. 
8  <  <  prachtflora  enrop.  Sehimmelpilzei "  p.  83. 


Other  names  such  as  ClaMhrix,  Nocmik 
and  Actinomyces  have  also  been  loosely  used 
for  members  closely  related  to  the  organism 
of  potato  scab.  Cladothrix  is  out  of  tho  ques- 
tion owing  to  its  false  branching  and  ciliate 
spores. 

Actinomyces     was     established     by    Han 
in    1878^    and    his    description   undoabtedlj 
shows  generic  relationship  to  our  oxgmisHL 
Harz  describes  A,  hovis  as  causing  "Ixuif 
jaw"  or  actinomycosis. 

Homer  Wright,  MJ).,'  pleads  in  favor  of 
the  name  Actinomyces  for  use  only  in  oannes- 
tion  with  the  organism  causing  actinomyeosii, 
and  suggests  that  all  other  organisms  of  ibis 
genus  should  be  known  as  NocsrcUa  **  because 
the  use  of  the  generic  term  Actinomyces  for 
them  logically  leads  to  giving  the  name 
actinomcfcosis  to  those  cases  of  suppurstiTe 
processes  due  to  infection  with  eertain  mem.- 
bera  of  the  group."  This  point  of  view  is 
opposed  to  even  the  moot  elementaxy  oonosp- 
tion  of  botanical  nomenclature. 

Now  Noca/rdia  is  the  name  at  prosont  in 
use  by  Saccardo  for  members  of  our  group  of 
organisms.*    It  was  established  by  Trevisan 
in  1889;  "he  considered  the  generic  name 
Actinomyces  untenable  because  fte  generic 
name  Actinomiyce  (without  the  terminal 's*) 
was  given  by  Meyen  in  1837  to   a  fongns 
{HydrotremellincB  (Cams))  described  by  him 
CActinomyce    HorkeUi')."^      According   to 
Article   67   of     the   International   Bules  of 
Yienna,  it  is  distinctly  laid  down  that  two 
generic  names,  even  though  differing  hf  one 
lettOT  only,  are  to  be  regarded  as  diaUnet; 
which  applies  in  this  case. 

Hence  Nocardia  Trev.  is  untenable  and  Ac- 
tinomyces Hars  must  stand  for  these  oigan- 
iams.  The  organism  of  potato  scab  properly 
belongs  to  this  genus;  in  consequenoe  I  feel 
justified  in  correcting  the  nomendatnie  as 
follows : 


^Jakresb.  MUnehensr  Central 
»/<MnMl  Med.  Bee.,  YoL   TlH.,    May,  MM, 
Nsc  4. 
ASasoardo,  ««%lloge,  eto.''  VIIL,  p^  1127. 
7  liiiinns,  Vol.  2,  pp.  438. 
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AeHnomyees   scabies   -(Tfaazter)    Oue860w=s 
Oospora  soMes,  Thaster. 
At  "tbe  raine  time  X  sliflJl  rectify  tbe  genus 
and  species  as  far  as  given  by  Saocardo  under 
Noeardia  as  follows: 

Actinomyces  Harz  1878  =  Streptothrix  Cohn 
1875;  Bossi  Doria  1891  ==  Bacterium  Afa- 
Basier  1868  =&=  Oospora  Sawageau  et  Sadis 
1892;  l%azter  1891  =Di8Comyces  Bivolta 
1878;  R  Blanchard  1900s=;Nooardia  de 
Toni  eft  TuerisaB  1889;  B.  Blanehard  1900 
=3  Actinomyces  Qasperini  1894=3Actino- 
myce  Meyen  1827  =  Cladothriz  Mac6  1897. 
ActuMmyces    fardniea    (Trey.)    Ghieasow  = 

Noeardia  fmreinica  Trer. 
Actmomiyces  hovis  (Haiz)  Ouassoirssiirooar- 

dia  AcHnomyem  Trev. 
AtHnomTfces    Foersteri    (Oolm)    GTiesso>«r=3 

Noeardia  Foenteri  (Oohn)  Trev. 
Aetinompces  arhorescens   (Edingt.)   Ouessow 

=  Noeardia  arhorescens  (Edingt.)  Trev. 
Actinomyces  ferruginea   (Trev.)    Ouessow  = 
Noeardia  ferruginea  Trev. 

H.  T.  OoBSOW 

DiVISIOM   07  BOTANT, 
EXPBBDCBNTAL  FaBICS, 

Ottawa,  Canada 


TSX  AMSmCAN  SOCIETY  OF  ZOOLOGISTS 

Th3B  Osntnd  and  Eastera  Brandies  of  The  Amer- 
inn  Boeiety  of  Zoologists  met  in  joint  sesBion  at 
As  UikhuMmitf  at  Pennsylvania,  Philadelpliia,  De- 
emajber  29,  1918,  to  Jannary  1,  1914,  indnsivei  in 
eonjimetion  with  The  American  Society  of  Nat- 
ualista,  Tbe  Ameriean  Society  of  Anatomists  and 
Ike  FedemtioA  ef  American  Societies  for  Experi- 
■wstal  Biology. 

At  the  meeting  for  foaeinesB,  held  daring  the 
afteaoan  of  Deeember  30,  the  following  persons 
were  aleeted  to  memtbership  in  the  society: 

cbktblll  beakgh 

James  Sdward  Adcert,  Kansas  State  Agricultural 

OdBe^,  Manhattan,  Kan. 
Bobtt-t  Chambers^  University  of  Cincinnati^  Cin- 

einnati^   Ohio. 
Joba.  Morton  Blrod,  MiBSoula,  Montana. 
X.  M.  Harper,  Korthwestem  University,  Evanston, 

la. 

Frederick  lealy,  Central  College,  Fayette,  Mo. 
Bath  MaiBhall,  Bockf ord  College,  Bockf ord,  111. 
H.  li.  'Wieman^  University  of  dincinnati,  Cincin- 
nati, Ohio. 


KASIKEW  BBANCH 

Gardiner  C.  Bassett,  Carnegie  Station  for  Experi- 
mental Evolution,  Long  Island,  N.  T. 

Baymond  Binford,  Guilford  College,  North  Caro- 
lina. 

Majnie  B.  Curtis,  Agricultural  Experiment  Sta- 
tion, Orono,  Me. 

Hubert  I)ana  GoodaJe,  Amherst  College,  Amhrast, 
Mass. 

B.  H.  Grave,  Knox  CoU^^e,  Galesburg,  HL 
Emily  Bay  Gregory,  Buchtel  College,  Akron,  Ohio. 
Louise  Hoyt  Gre^oiy,  Barnard  CoUegei  New  York. 
George  Lester  Kite,  Wistar  Institute,  Philadelphia. 

C.  C.  Little,  Harvard  College,  Cambridge,  Mass. 
E.  Carlton  McDowell,  Yale  University,  New  Haven, 

Conn. 
Norman  Eugene  Mclndoo,  Bureau  of  Entomolc^, 

Washington. 
Edith  M.  Patch,  University  of  Maine,  Orono,  Me. 
Alice    Bobertson,    Welleeley    College,    Wellesley, 

Mass. 
The  "committee  on  organization  and  poliey," 

appointed  at  the  meeting  held  at  Princeton  in  1911, 
eubmitted  its  report  in  the  fonn  of  a  new  consti- 
tution, the  text  of  which  had  been  printed  and  dis- 
tributed to  all  members  ^  the  society  several  days 
prior  to  Hie  meeting.  This  propoaed  constitution 
was  considered  section  by  section  and,  with  certain 
amendments,  was  unanimously  adopted.  In  its 
adopted  form,  it  is  as  follows: 

THl   AlOnilCAK   800IZTT  OF  ZOOLOGISTS'   00N8TITU- 

TION 

ArtiAel 
Name  and  Object 

Sec  1.  The  society  shall  be  called  tiie  American 
Society  of  Zoologists. 

Sec  2.  The  object  of  the  society  shall  be  the 
association  of  workers  in  the  field  of  zoology  for 
the  presentation  and  discussion  of  new  or  impor- 
tant facts  and  problems  in  that  science  and  for  the 
adoption  of  such  measures  as  shall  tend  to  the  ad- 
vancement of  zoological  investigation  in  this 
country. 

Article  II 

Membership 

Sec.  1.  Members  of  the  society  shall  be  deeted 
from  persons  who  are  active  workers  in  the  4eld  of 
zoology  and  who  have  contributed  to  the  advance- 
ment of  that  sdence. 

Sec.  2.  Election  to  membership  in  the  society 
shall  be  upon  recommendation  of  the  executive 
committee. 

Sec.  3.  Each  member  shall  pay  to  the  treasurer 
an  annual  assessment  as  determined  by  the  sodety. 
This  assessment  shall  be  considered  due  at  the  an- 
nual meeting  and  the  name  of  any  member  two 
years  in  arrears  for  annual  assessments  shall  be 
erased  from  the  list  of  members  of  the  sodety; 
and  no  such  persons  shall  be  restored  to  member- 
ship unless  his  arrearages  shall  have  been  paid  or 
he  shall  have  been  reelected. 
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ArticU  III 
Officers 

Sec.  1.  The  officers  of  the  society  shall  be  a 
president,  a  viee-president,  a  secretary-treasurer, 
and  the  members  at  large  of  the  executive  com- 
mittee. 

Sec  2.  The  ezeeutive  committee  shall  consist 
of  the  president,  the  vice-president,  the  secretary- 
treasurer  and  five  members  elected  from  the  society 
at  large.  Of  these  five  members,  one  shsJl  be 
elected  each  year  to  serve  five  years.  If  any  mem- 
ber at  large  shall  be  elected  to  any  other  office,  a 
member  at  large  shall  be  elected  at  once  to  serve 
out  the  remainder  of  his  term. 

Sec.  3.  These  officers  shall  be  elected  by  ballot 
at  the  annual  meeting  of  the  society,  and  their 
official  terms  shall  commence  with  the  close  of  the 
annua]  meeting,  except  that  the  secretary-treasurer 
shall  be  elected  triennially  and  shall  serve  for  three 
years. 

Sec.  4.  The  officers  named  in  section  1  shall  dis- 
charge the  duties  usually  assigned  to  their  respec- 
tive officers. 

See.  5.  Vacancies  in  the  board  of  officers,  oc- 
curring from  any  cause,  may  be  filled  by  election 
by  ballot  at  any  meeting  of  the  society.  A  vacancy 
in  the  secretary-treasurership  occurring  in  the  inter- 
val of  the  meetings  of  the  society  may  be  filled  by 
appointment  until  the  next  annual  meeting  by  the 
executive  committee. 

Sec.  6.  At  the  annual  meeting  the  president 
shall  name  a  nominating  committee  of  three  mem- 
bers. This  committee  shall  make  its  nominations 
to  the  secretary  not  less  than  one  month  before  the 
next  annual  meeting.  It  shall  be  the  duty  of  the 
secretary  to  mail  the  list  of  nominations  to  all  mem- 
bers of  the  society  at  least  two  weeks  before  the 
annual  meeting.  Additional  nominations  for  any 
office  may  be  made  in  writing  to  the  secretary  by 
any  five  members  at  any  time  previous  to  balloting. 

ArticU  IV 
Meetings  of  the  Society 

Sec.  1.  Unless  previously  determined  by  the  so- 
ciety the  time  and  place  of  the  annual  meeting  of 
the  society  shall  be  determined  by  its  executive 
committee.  Special  meetings  may  be  csdled  and 
arranged  for  by  the  executive  committee.  Notices 
of  such  meetings  shall  be  mailed  to  all  members  of 
the  society  at  least  two  weeks  before  the  date  set 
f  er  the  meeting. 

Sec.  2.  Sections  of  the  society  may  be  organ- 
ized in  any  locality  by  not  less  than  ten  members, 
for  the  purpose  of  holding  meetings  for  the  pres- 
entation of  scientific  papers.  Such  sections  shall 
have  the  right  to  elect  their  own  officers  and  also 
associate  members;  provided,  however,  that  associ- 
ate membership  in  any  section  shall  not  confer 
membership  in  the  society. 

Ariide  V 

Quorum 

Twenty  five  members  shall  constitute  a  quorum 
of  the  society,  and  four  a  quorum  of  its  executive 
committee. 


AfXide  VI 
Changes  in  the  Constitution 

Amendments  to  this  constitution  may  be  adopted 
at  any  meeting  of  the  society  by  a  two  thirds  vote 
of  the  members  present,  upon  the  following  condi- 
tions: 

(a)  The  proposed  amendment  must  be  in  wri- 
ting and  signed  by  at  least  five  members  of  the  so- 
ciety. 

(6)  This  signed  proposal  must  be  in  the  hands 
of  the  secretary  at  least  one  month  before  the  meet- 
ing of  the  society  at  which  it  is  to  be  considered. 

(o)  The  secretary  shall  mail  copies  of  the  pro- 
posed amendment  to  the  members  of  the  society  at 
least  two  weeks  before  the  meeting. 

By-laws 

A  set  of  by-laws,  for  the  guidance  of  offioos  of 
the  society  in  the  performance  of  their  duties,  was 
ahw  adopted  in  substance,  but  the  work  of  em- 
bodying the  same  in  appropriate  and  dear  phrase- 
ology was  delegated  to  the  executive  committee. 

Officers  of  the  society  for  the  year  1914,  as  pro- 
vided by  the  new  constitution,  were  elected  as  fol- 
lows: 

Pr«td«a-<!.  E.  McQung,  University  of  Pena- 
sylvania. 

Vice-president — ^M.  F.  Guyer,  University  of  Wis- 
consin. 

Seeretary-treasurer — Caswell  Grave,  Johns  Hop- 
kins University. 

Additional  Members,  Executive  Commtitea— Te 
serve  one  year,  H.  E.  Jordan,  University  of  Vir- 
ginia; to  serve  two  years,  H.  F.  Nachtrieb,  Univsr- 
sity  of  Minnesota;  to  serve  three  years,  H.  V.  Wil- 
son, University  of  North  Carolina;  to  serve  /ov 
years,  George  Lefevre,  University  of  Missouri;  to 
serve  five  years,  A.  F.  Shull,  University  of  Michi- 
gan. 

The  treasurers  of  the  Central  and  Emsten 
branches  made  financial  statements,  which  were 
examined  and  found  correct  by  an  auditing  eom- 
mittee  consisting  of  Harold  S.  Colton  and  Wm.  A 
Kepner.  These  reports  showed  a  total  balanea  ia 
current  funds,  December  30,  1913,  of  $597.22. 

The  custodian  of  the  permanent  fnnd^  J.  H. 
Gerould,  reported  the  receipt  of  a  15  per  cent,  divi- 
dend on  the  claim  of  the  society  against  the  Indoi- 
trial  Savings  and  Loan  Company  of  New  York. 

A  finance  committee  consisting  of  Frank  B.  liUie, 
chairman,  Caswell  Grave  and  E.  G.  Conklin,  was 
created  to  have  charge  of  the  investment  of  the 
permanent  fund  and  the  executive  committee  was 
instructed  to  add  to  the  permanent  fund  from  cnr^ 
rent  funds  of  the  society  whenever  such  aetioa  is 
deemed  expedient. 
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A  eommittee  consiBtiiig  of  Henry  B.  Ward,  ehair- 
man,  G.  H.  Parker  and  C.  E.  McOlung  was  ap- 
pointed to  confer  with  a  committee  of  three  from 
the  American  Society  of  Anatomists  on  the  subject 
of  premedieal  education. 

The  "Mathews  Plan  for  the  Organization  of  an 
American  Biological  Society"  was  referred  to  the 
executive  committee  for  consideration  and  report 
to  a  future  meeting. 

The  committee  of  delegates,  on  which  the  Amer- 
ican Society  of  Zoologists  was  represented  by  G. 
H.  Parker,  recommended  that  the  secretaries  of 
the  American  Society  of  Zoologists  and  other  affili- 
ated societies  consult  with  the  secretary  of  the 
American  Society  of  Naturalists  as  to  the  place  of 
future  meetings.  This  recommendation  was  ap- 
proved by  unanimous  vote. 

The  recommendation  of  the  executive  committee 
that  a  list  of  members^  and  the  new  constitution 
and  by-laws  of  the  society  be  published  this  year 
by  the  secretary  was  also  approved. 

At  meetings  held  on  December  29,  30  and  Jan- 
naiy  1,  the  following  papers  were  read  either  in 
full  or  by  title: 

COMPARATIVE  ANATOMY 

The  Intestinal  Epithelium  of  Trematodes:  Henbt 
8.  Pratt. 

A  Contribution  to  the  Evolution  of  the  Cestode, 

Bogtellum:  Frankun  D.  Barkkr.     (Illustrated 

with  lantern  slides.) 

Barker  and  Adson  have  recently  described  a  new 
genus  and  species  of  Gestode,  Proteorostellum 
sphttnUwn  from  the  intestine  of  softshell  turtles. 

This  form  differs  from  the  other  known  genera 
of  the  ProteocephdUdof  in  having  a  well-defined 
apical  organ  on  the  head  or  scolex.  Other  morpho- 
logical and  histological  differences  also  distinguish 
this  form. 

In  order  to  arrive  at  the  correct  interpretation 
of  this  organ  a  careful  comparative  study  of  the 
various  apical  structures  found  in  cestodes  was 
made. 

The  comparative  study  shows  that  the  apical 
organ  of  this  new  cestode  from  the  turtle  is 
neither  end-organ,  terminal  sucker  nor  muscle-cone. 
The  rostella  of  different  cestodes  vary  greatly  in 
their  structural  complexity  so  that  several  distinct 
grades  may  be  recognized.  Comparisons  with 
these  rostella  clearly  shows  that  the  apical  organ 
of  the  turtle  cestode  is  a  rostellum  of  a  very  simple 
type. 


It  seems  then  that  we  have  in  this  rostellum  the 
simplest  and  most  primitive  type  of  cestode  rostel- 
lum yet  described  and  one  which  possibly  repre- 
sents the  prototype  from  which  the  more  complex 
types  have  evolved.  A  well-defined  series  of 
rostella,  developing  in  complexity,  can  be  estab- 
lished, beginning  with  this  very  simple  type  found 
in  the  turtle  cestode. 

On  the  basis  of  this  series  of  cestode  rostella  we 
would  define  the  cestode  rostellum  as  an  organ 
varying  in  size,  shape  and  complexity;  having  a 
definite  individual  musculature,  intrinsic,  extrinsic 
or  both;  more  or  less  retractile;  armed  or  unarmed; 
situated  on  the  apex  and  equidistant  from  the 
acetabula  of  the  cestode  scolex.  A  more  detailed 
discussion  of  this  question  will  appear  in  a  paper 
soon  to  be  published  from  this  laboratory  by  Geo. 
M.  Covey  on  "The  Microscopic  Anatomy  of  Pro- 
teorostellum  sphcerulum  Barker  and  Adson." 

Further  Notes  on  the  Embryonic  Skull  of  Eumeees: 
Edward  L.  Bice. 

A,  Secondary  Tympanie  Membrane. — Gaupp 
emphasizes  the  contrast  in  position  of  the  second- 
ary tympanic  membrane  of  the  mammals  and  the 
physiologically  similar  membrane  stretched  be- 
tween the  rim  of  the  fenestra  cochlen  and  the  lat- 
eral margin  of  the  basal  plate  in  Laoerta.  Obser- 
vations on  Eumeees  largely  bridge  this  gap  and 
indicate  a  real  homology  not  recognized  by  Gaupp. 
Early  stages  agree  with  Laoerta;  in  later  embryos 
the  membrane  is  clearly  a  part  of  the  wall  of  the 
otic  capsule. 

B.  Exit  of  Glossopharyngeal  Nerve. — The  above 
interpretation  helps  to  harmonize  the  seemingly 
contradictory  data  concerning  the  course  of  the 
ninth  nerve  in  the  reptiles,  described  as  ''Extra- 
capsular" in  Lctcerta,  Hatteria  and  the  Croooditia, 
and  as  'Mntra-capsular"  in  Chehne,  Eruys  and 
Tropidonoius,  The  cause  in  both  cases  may  be 
interpreted  as  intra-capsular,  the  penetration  of 
cartilage  or  connective  tissue  depending  on  the 
relative  extent  of  these  tissues  in  this  part  of  the 
otic  capsule,  i.  e,,  upon  the  size  of  the  fenestra 
cochleflB.  Observations  on  Ewneees  confirm  this 
view.  Some  specimens  agree  fully  with  laoerta; 
in  others  the  nerve  clearly  penetrates  the  cartilage 
of  the  median  walls  of  the  capsule,  although  no  lat- 
eral penetration  of  the  cartilage  has  been  observed. 
These  variations  are  not  correlated  with  age. 

Observations  on  Sympathetic  Ganglion  Cells:  F. 
W.  Carpenter. 

Ute  Vascular  System  of  the  Florida  Alligator:  A« 
M.  Beese. 
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The  Morpholoffy  of  the  Peetoral  Spine  emd  Gland 
m  CerUtm  CatfOiee:  H.  D.  Bbbh.  (Wil^  dem- 
OBStntioB.) 

The  Innervation  of  the  Integument  of  Chiroptera: 

J.  E.  ACKXBT.     (With  lantern  slides.)     (Intro- 

dnced  by  Bobert  K.  Nabours.) 

The  interment  of  Myotis  Woifugue  (LeConte) 
and  If.  sublatue  (Saj),  stained  intra  vitam  with 
methylene  blue,  reveals  a  number  of  nervous  struc- 
tures. Among  them  are  free  nerve  terminations 
which  can  be  seen  most  readily  in  the  flying  and 
interfemoral  membranes,  and  which|  so  far  as  the 
writer  has  been  able  to  ascertain,  have  not  been  re- 
ported heretofore  in  these  organs. 

Nerves  end  on  pelage  hairs  at  three  levels  and 
in  three  different  sheaths  of  the  follicles.  These 
endings  are:  (1}  a  superficial  nerve  ring  situated 
ectad  of  the  orifices  of  the  sebaceous  glands,  and 
giving  off  nerve  threads  in  the  connective  tissue 
sheath;  (2)  fine,  varicose  or  flattened  nerve  fibrils 
lying  immediately  entad  of  the  openings  of  the 
sebaceous  glands,  and  terminating  on  the  hyaline 
membrane  parallel  to  the  long  axis  of  the  hair; 
(8)  nerve  fibrils  at  the  level  of  the  lower  third  of 
the  follicle,  usuaUy  taking  a  horizontal  position  in 
the  outer  root  sheath.  Apparently,  nerve  endings 
similar  to  the  last  type  have  not  been  described 
previously  in  the  hair  of  the  bat. 

The  skin  contains  two  kinds  of  special  sensory 
end-organs:  (1)  a  small,  elongate  erKd-huXb  into 
which  a  single  medull&ted  nerve  fiber  enters,  ex- 
tends approximately  to  the  opposite  end,  and  ter- 
minates in  a  slight  enlargement;  (2)  a  large, 
round,  cellular  terminal  eorpusdle  innervated  by  a 
single  fiber  which  disapi>ears  among  the  cells  of  the 
organ.  Terminal  varicosities  are  abundant  in  the 
region  of  the  hairs  outside  of  the  follicles. 

In  the  skin  of  the  face,  especially,  there  are  well- 
developed  striated  muscles  which  bear  motor  end- 
plates.  While  some  of  these  plates  appear  to  be 
beneath  the  sarcolemma  in  the  integument,  they 
are  unquestionably  so  placed  in  the  muscles  of  the 
tongue. 

Of  interest  are  the  large,  modified  sweat  glands, 
some  of  which  have  numerous  fibrils  running 
about  them.  In  the  absence  of  definite  observa- 
tions on  the  innervation  of  sudoriparous  glands,  it 
seems  possible  that  these  fibrils,  which  resemble 
sympatiietic  x>ost-ganglionic  neurites,  may  form 
plexuses  about  the  glands  similar  to  intracapsular 
plexuses  around  cell  bodies  of  sympathetic 
neurones. 

Blinded  bats  when  on  the  wing  probably  perceive 


obftedas  through  the  sense  of  touch  by  the  effect 
of  condensatioas  of  the  ateosphere  (produced  <m 
•pproaehing  the  objeet)  upon  the  free  nerve  temi- 
nations  in  the  epidermis  and  the  superficial  n^re 
rings  of  the  hair  follicles. 

IMBBTOLOOT 

On  the  ParaXleliem  Between  Inereaee  in  PermeM- 

itff  and  Abnormal  Development  of  Fish  Bggr. 

J.  F.  McClbndon. 

The  morphology  of  abnormal  Fvndmku  embryw 
has  been  studied  by  Dr.  Stodcard.  My  work  has 
been  merely  an  attempt  to  find  the  cause  of  the 
abnonnalities. 

I  found  that  distilled  or  sea- water  eolutiom  of 
nicotine  and  the  salts  of  Na,  Li,  K,  Ga  and  Mg 
aU  produced  the  same  abnormalities  in  the  m- 
bryos.  In  other  words,  any  one  of  the  above  enb- 
stanees  produced'  all  of  the  types  of  abnormalitiei 
when  applied  to  eggs  in  early  deavage  stages. 

If  the  eggs  are  placed  in  distilled  water  or 
''balanced"  salt  solutions  no  salts  diffuse  out  of 
them.  Only  the  kations  have  to  be  balanced;  for 
example,  if  eggs  are  placed  in  a  solution  eontaifi- 
ing  nitrates  of  Na,  K,  Ca  and  Mg,  no  chlorides 
diffuse  out  of  them. 

But  if  the  eggs  are  placed  in  distilled-water  so- 
lutions of  any  one  of  these  substances,  the  aiits 
contained  in  the  eggs  diffuse  out  into  the  solutions 
and:  may  be  detected  by  ordinary  chemical  analy- 
sis. It  18  thus  shown  that  solutions  which  cause 
abnormalities  also  increase  the  permeability  of  the 
eggs  to  salts  (and  perhaps  to  other  substances). 

Solutions  that  were  too  weak  or  had  acted  for  too 
short  a  time  to  produce  abnormalities,  had  ia- 
ereased  the  permeability  of  the  eggs  to  a  sliglit 
degree.  Therefore,  the  increase  in  permealnlity 
seems  to  be  the  cause  and  not  an  effect  of  the  ab- 
normal development. 

The  Effect  of  X-rays  on  ihe  Bate  of  CeU  IHvieien 
'  in  the  Early  Cleavage  of  Planorbie:  A.  BiCH- 

AUM3. 

An  Experimental  Study  of  Conereeeence  in  ihe 
Embryo  of  Cryptobranchue  aUegheniensis :  Bn* 
•nuM  G.  Smith.  (Illustrated  with  lantern 
slides.) 

By  the  method  of  vital  staining  the  following 
facts  eoneeming  the  f ormatiim  of  the  embryo  of 
Cryptobranchue  were  established:  (1)  A  band  of 
cells  occupying  the  lateral  and  ventral  psuts  of  tke 
equatorial  region  of  the  late  blastula,  during  gas- 
trulation  comes  to  occupy  the  correaponding  parts 
of  the  margin  of  the  yolk  plug,  and  converges  oa 
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the  site  of  the  closing  blastopore.  (2)  During 
gastrulatioB  there  is  a  confluence  of  material  lying 
in  the  region  of  the  dorsal  lip  of  the  blastopore; 
in  eonnection  with  the  process  of  overgrowth  and 
in  turning  of  the  dorsal  lip  of  the  blastopore  this 
material  shifts  from  either  side  toward  the  median 
lina.  (3)  The  movement  of  the  neural  folds  is  a 
moTement  of  translation^  not  a  wave  movement. 
The  neural  folds  include  material  originally  situ- 
ated at  least  90  degrees  apart,  which  is  thus 
brought  into  apposition  in  the  median  line. 

The  bearing  of  these  facts  on  the  theory  of 
eonerescence  will  be  discussed  when  the  paper  is 
puhliahed  in  f  ulL 

The  BehanioT  of  the  Skeletons  m  ExpermentaUy 
F%ued  Larvw:  A.  J.  Goldfabb. 

On  the  Behavior  of  Sea-urchin  Embryos  When  In- 

eorporated  in  Searurchin  Lymph  Flasmodia:  H. 

V.  Wilson-. 

Segmenting  eggs  included  in  lymph  plasmodia, 
eventually  in  wound  membranes^  continued  to  de- 
velop for  a  time.  Many  reached  through  radial 
elongation  of  the  blastula  cells  and  subsequent  de- 
lamination  a  solid  (sterroblastula)  stage,  after 
which  the  eeHs  became  dissociated,  lying  scattered 
or  in  anaorphous  masses  in  the  midst  of  the  gen- 
eral Plasmodium.  A  large  amount  of  the  embry- 
onic tissue  tmderwent  degeneration.  On  the  other 
hand,  groups  of  small  dissociated  blastomere  cells 
established  connection  with  one  another  and  the 
(^eral  lymph  Plasmodium  through  the  develop- 
ment of -protoplasmic  processes.  They  thus  went 
80  far  as  to  become  a  part  of  the  syncytium  which 
constitutes  the  regenerative  tissue.  Their  farther 
fate  eould  not  be  traced,  and  the  evidence  as  to 
their  permanency  is  thus  nogative. 

In  some  of  the  experiments  a  considerable  som- 
ber of  segmenting  eggs  remained  adherent  to  the 
surface  of  the  Plasmodium.  The  development  of 
these  was  near  the  normal.  About  the  time  when 
the  eeOs  acquire  cilia,  instances  of  fusion  between 
thft  blastnltt  were  common.  While  the  further  de- 
v^pmeat  of  these  giant  blastuliB  was  not  followed, 
if  would  seem  that  the  combination  of  lymph  Plas- 
modium and  giant  embryos  is  something  essentially 
Uk»  the  "syrphoplasmic"  masses  described  by 
JaiuBcog  (1904). 

A  Peir  of  Traehetd  Invoifinations  on  the  Second 
MeoriKary  Segment  of  the  Bmlnyo  of  the  Honey 
Bee:  J.  A.  Nelson. 
At  a  period  shortly  after  the  completion  of  the 

0Bvn  layersy  aad  eontemporajieoua  with  the  ap* 
of  the  mdimenta  of' the  appendages  and 


of  the  stomodffium,  a  pair  of  tracheal  invaginations 
appears  on  each  of  the  ten  segments  caudad  of 
(but  not  including)  the  prothoracic  segment. 
These  invaginationa  by  branching  give  rise  to  the 
tracheal  system.  At  the  same  time  a  pair  of  in- 
vaginationa  i^peara  on  each  side  of  the  second 
maxillary  segment.  These  occupy  a  position  on 
this  segment  similar  to  those  of  the  tracheal  invag- 
inations of  the  trunk  segments,  and  are  also  similar 
to  them  in  size  and  general  appearance.  Each  of 
the  tracheal  invaginations  of  the  second  maxillary 
segment  ia  directed  somewhat  caudad,  and  develops 
with  great  rapidity  into  a  sac  with  four  diverticula 
and  a  constricted  external  opening.  One  of  the  di- 
verticula is  directed  caudad,  one  dorsal  and  the 
other  two  cephalad. 

The  external  opening  of  the  tracheal  invagina- 
tion now  closes  completely,  the  branched  sac  thus 
formed  being  cut  off  completely  from  the  hypo- 
dermis.  The  caudad  diverticulum  of  the  sae  now 
extends  further  caudad  to  meet  and  unite  with  the 
cephalad  diverticulum  from  the  tracheal  invagina- 
tion of  the  second  thoracic  segment.  The  dorsal 
diverticulum  extends  toward  the  dorsal  mid  line, 
where  it  meets  and  fuses  with  the  corresponding 
diverticulum  of  the  opposite  side,  forming  the  an- 
terior tracheal  loop  or  c(Hnmis8ure  of  the  main 
tracheal  trunks.  The  two  cephalad  diverticula 
form  tracheal  branches  supplying  the  brain  and 
the  muscles  of  the  cephalic  appendages.  The 
tracheal  invaginations  on  the  second  maxillary  seg- 
ment, therefore,  produce  a  portion  of  the  anterior 
end  of  each  of  the  main  tracheal  trunks,  in  addi- 
tion to  the  tracheao  found  in  the  head. 

Tracheal  invaginations  were  described  by  Hat- 
schek  in  1877  in  the  gnathal  segments  of  a  lepidop- 
terous  larva.  Examination  of  Hatschek's  figures 
show  that  these  invaginations  were  those  forming 
the  tentorium  and  mandibular  apodemes,  and  they 
have  generally  been  so  regarded.  Tracheal  invagi- 
nations have  not  since  been  described  in  the  head 
of  any  insect  embryo. 

Fwriher  Studies  on  the  Veeelopment  of  the  Cremidl 
Sympathetie   Ganglia  in   Vertebrates:   Albebt 

KUNTZ. 

The  Early  Cleanage  of  CwratvAus  Orandis^  VerriU: 
John  W.  Scott.  (Illustrated  with  lantern 
slides.) 

In  common  with  most  anneiida  the  deavage  » 
unequal.  It  diff^s  from  other  marine  anaelida  ha 
that  eleavage  becomes  very  irregular  after  the  S- 
celled  atagOk  The  egg  is  further  eharaeterized  by 
the  peculiar  and  important  behavior  of  the  yolk 
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lobe.  The  egg  Bhows  a  high  degree  of  organiza- 
tion at  an  earl/  stage.  Whatever  may  be  the  eig- 
niiieance  of  the  yolk  lobe,  it  is  an  adaptation  as- 
sociated with  early  cleavage/  apparently  correlated 
with  the  karyokinetic  figure;  it  aids  in  producing 
unequal  cleavage;  it  isolates  cell  materials,  so  that 
th^  are  unaffected  by  early  transformations  of  the 
nucleus;  and,  in  Cirraiuliu,  it  appears  to  aid  in 
the  arrangement  of  the  cell  pattern.  Gonklin's 
theory  ( '12),  that  the  yolk  lobe  is  due  to  a  weak 
spot  in  the  protoplasmic  pellicle,  through  which 
the  lobe  is  forced  out  by  "mitotic  pressure,"  is 
inadequate.  For  this  theory  would  not  explain  the 
non-appearance  of  the  lobe  in  CirraivluB  at  the 
third  cleavage,  though  it  appears  in  both  earlier 
and  later  stages. 

A  Solution  of  the  Problem  of  Tolk  Manipvlation 

hy  Ophiura:  Caswxll  GkavA 

The  egg  of  the  brittle-star,  Ophiura  treviapina, 
contains  a  very  large  amount  of  yolk  and  in  its 
cleavage  and  early  development  this  yolk,  in  the 
form  of  minute  spherules,  is  equally  distributed  to 
all  of  the  cells. 

In  its  yolk  distribution  it,  therefore,  does  not 
differ  from  the  eggs  of  other  Echinoderms  but 
does  differ  greatly  from  those  eggs  of  Arthropods, 
Molluscs  and  Vertebrates  which  are  rich  in  yolk. 
In  the  latter,  the  yolk  is  early  segregated  either 
into  a  few  inert  cells  or  into  a  portion  of  the  egg 
from  which  the  active  cells  withdraw  during  de- 
velopment. 

In  consequence  of  the  large  amount  of  yolk  in 
the  egg  of  Ophiura  and  of  its  equal  distribution  to 
every  cell  during  segmentation  and  early  develop- 
ment, a  comparatively  large  amount  of  the  energy 
of  the  egg  is  expended  in  the  manipulation  of  its 
yolk  content.  For  example:  the  resting  cells  of 
the  blastula  have  the  form  of  slender  prisms, 
their  length  being  to  their  breadth  as  nine  is  to 
one.  During  its  mitosis,  however,  each  cell  be- 
comes approximately  spherical  in  shape.  Con- 
nected with  this  enormous  change  in  shape  and 
position  of  a  dividing  cell,  there  takes  place  a  very 
considerable  readjustment  of  adjacent  cdls  and 
their  contents  and  especially  an  entirely  new  ar- 
rangement of  the  yolk  spherules  of  the  dividing 
cell. 

The  interesting  observation  herein  reported  is 
that  this  expenditure  of  energy  in  juggling  with 
yolk  spherules  ceases  when  a  stage  in  larval  de- 
velopment is  reached  in  which  the  gut  and  cGBlom 
are  differentiated.  At  this  stage  the  cells  ex- 
trude practically  all  of  their  supply  of  yolk  into 


the  blastocoele  cavity.  The  redistribution  of  this 
mass  of  yolk  to  the  tissues  of  the  organism  is  a 
function  of  amoeboid  mesenchyme  cells. 

CYTOLOGY 

The  Nerve  Centers  of  the  Eleatrie  Organ  in  Baia 
Punctata:  Ulbich  Dahlgbsn.  (lUustnted 
with  lantern  slides.) 

The  X-element  of  Plymouth  Bock  Fowlt:  M.  F. 
GuYXB.    (With  demonstrations.) 

Chromosomai  Varicftione  in  the  European  Banaig, 
Forflcula  AurictUaria:  F.  Paynk. 

Spermatogensis  in  Chrysemys  marginaia  and  Cu- 

tudo  Carolina:  H.  E.  Jordan. 

Ohromidia  appear  to  originate  in  the  q>eniui- 
togonia  by  a  process  of  extrusion  of  chromatie 
particles     from     the     nuclear     recticulum.      In 
Chrysemys  the  chromosomes  during  early  growth 
stages  are  aggregated  in  or  upon  the  nudcns; 
from  here  they  disperse  as  small  paired  granules 
or  rods;   subsequently  the  chromosomes  enlaig^*, 
the  typical  synapsis  figure  is  absent    The  nucleolar 
residue  persists  in   part   as   a  compact  oval  or 
paired-rod  element,  suggesting  an  accessory  chrom- 
osome.   The  haploid  number  of  chromosomes  is  17, 
including  one  larger  U-ehaped  element  which  passes 
apparently   undivided    (frequently   as   a   pair  of 
rods)  and  in  advance  of  the  other  chromosomes  to 
one  pole  of  the  first  maturation  spindle.    In  di- 
tudo  a  typical  synapsis  figure  appears;  the  haploi& 
number  of  chromosomes  is  16;  and  there  is  no  evi- 
dence similar  to  that  in  Chrysemys  suggesting  an 
X-element.     Numbers  of  the  secondary  spemuito- 
cytes  apparently  divide  amitotically,  perhaps  aa 
abnormal  condition. 

A  Mieroeoopiodl  Investigation  of  Tigtuet  Fro* 
Dogs  Which  Fasted  Extremely  Long  Periods  of 
Time:  S.  Moboulis,  P.  E.  HowK  and  P.  B. 
Hawk. 

The  Germ-cell  Cycle  in  Animals:  B.  W.  Hbgmb. 
Of  the  nine  periods  into  which  the  germ  cell 
cycle  in  animals  may  be  divided,  two  were  dis- 
cussed:   (1)   Cyst-formation  in  the  testis  of  the 
potato  beetle,  Leptinciarsa  deeemlineatii,  and  (2) 
the  localization  of  the  germ-cell  substance  in  the 
unsegmented  egg.    At  a  certsun  stage  in  the  multi- 
plication period  the  spermatogonia  of  the  potato 
beetle  become  each  surrounded  by  epithelial  eeDs. 
Each  spermatogonium  divides  by  mitosis  and  the 
daughter  cells  can  be  identified  because  of  eonneet- 
ing  strands — ^the  remains  of  the'  spin^e.     ThSBS 
spindle-remains  enable  one  to  prove 
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that  all  of  the  spezmatozoa  in  a  single  cyat  aiiae 
/rom  a  aingle  apermatogoniam.  These  diviaiona 
eonatitnte  a  period  whieh  parallela  that  in  Dyiiicus 
dnring  whieh  one  oogonium  prodacea  fifteen  nniae 
eeOs  and  one  oocyte.  The  germ  cell  aubatance  in 
many  animals  is  localized  in  the  nnaegmented  egg 
and  can  be  diatingoiahed  by  the  presence  of  atain- 
able  inclnaiona  whieh  may  be  named  keimbahn-de- 
tenninanta. 

The  Orientation  of  the  Nuclear  Organs  in  the 
Kleetrie  Motor  Cells  of  Tetronaree  and  Other 
Torpedoes:  Ulrich  Dahlgbxn.  (Illnatrated 
with  lantern  slides.) 

Chromosomes  in  Opalina:  M.  M.  Mstcalt. 

The  Fhjfsiedl  Changes  in  Marine  Eggs  in  FertiH- 
sation:  G.  L.  Km.  (Hloatrated  with  lantern 
alidea.)     (Introdneed  by  C.  E.  Mednng.) 

The  Molar  Structure  of  Protoplasm:  G.  L.  E^ite. 
(Introduced  by  G.  E.  McClung.) 
The  eonduaions  presented  in  thia  paper  are 
fomided  on  the  diaaection  of  representative  cells  of 
widely  different  types  of  animala  and  planta.  A 
detailed  investigation  of  the  principal  kinds  of 
cella  of  the  frog  and  rabbit  haa  been  made. 

Protoplasm  has  been  found  to  be  composed  of 
gels  and  aols.  With  few  ezceptiona  resting  nuclei 
are  rather  rigid  gela  whieh  contain  denaer  areaa. 
Such  areaa  are  frequently  arranged  in  the  form  of 
impofeet  networka.  The  cytoplaam  is  uaually  in 
the  gel  state  and  may  contain  globules,  grannlea 
and  fibrils.  The  globules  are  completely  separated 
from  the  imbedding  gel,  while  granules  and  fibrils 
grade  into  the  contiguous  aubatance. 

Dividing  cella  have  proved  to  be  of  apecial  in- 
terest.   Chromosomes  and  spindle  fibers  seem  to  be 
incomplete  separation  products.    The  changes  which 
reault  in  the  aeparationa  axe  at  least  partially  re- 
^enible.    Ezperimenta  on  different  kinds  of  divid- 
ing eeUa  point  unmistakably  to  the  fact  that  the 
chromosomes  and  apindle  fibers  play  a  secondary 
r5Ie  in    indirect  cell-division.     The  optically  un- 
differentiated protoplasm,  lying  around  and  be- 
tween the  chromosomes  and  spindle  fibers  and  in 
the  plane  of  cleavagei  is  the  portion  that  is  the 
feat  of  the  active  changes  that  result  in  cell-di- 
Tision. 

The  chief  general  conclusion  from  thia  study  is 
that  protoplasm  is  a  one-phaaed  ayatem  in  molar 
Btmetnrei.  Diasections  of  cella  under  quite  satis- 
faetoTy  optical  conditions  have  failed  to  reveal  the 
eonti^aoiiB  solid  and  liquid  phaaea  that  are  gener- 
ally held  to  be  the  eaaential  elementa  of  protoplasm. 


GKNsncs 

A  Male  Oynandromorph  of  Colias  (Eurym/us) 
Eurytheme  Showing  Dimorphism  in  the  Female 
Color  Pattern:  John  H.  Geboulo.  (Illustrated 
with  lantern  alidea.) 

Inheritance  in  Orthoptera:  BoBxaT  K.  Naboubs. 

During  five  yeara  many  types  with  complex  color 
patterns  of  Paraiettix  Bolivar,  of  the  Orthopteran 
subfamily  TetriginsB,  have  been  captured  and  bred 
in  the  greenhouse,  for  two  years  at  the  University 
of  Chicago  and  three  years  at  the  Kansas  Agricul- 
tural College,  Manhattan.  From  these  have  been 
segregated  through  Mendelian  analyses  about 
fifteen  true  breeding  types.  These  true  breeding 
forms  have  been  recombined  to  make  all  the  orig- 
inal hybrid  types  and  many  others  which  have  not 
as  yet  been  found  in  nature.  Ten  true  breeding 
types  have  been  tried,  and,  with  one  exception, 
each  haa  been  found  to  pair  with  each  of  the 
others,  making  as  many  allelomorphic  pairs  as 
there  are  possible  combinations.  Some  of  the  cul- 
tures have  been  carried  to  the  F«  generation,  and 
some  of  the  forms  have  been  bred,  in  one  combina- 
tion or  another,  for  sixteen  generations.  The  re- 
sults throughout  have  been  typically  Mendelian, 
except  that  one  form,  P.  melanothorax  ((?),  when 
crossed  with  any  other  form,  produces  F,  progeny 
that  do  not  always  give  gametes  alternatively,  but 
seem  to  give  some  gametes  that  represent  both  pa- 
rents. For  instance  a  melanothorax  ((?) — leueO' 
notus  {B)  hybrid  mated  with  a  leuoothorax  (C) 
homosygous  form  gives  CG,  BC  and  BCO  progeny. 
Beeiprocal  crosses  have  invariably  given  identical 
results. 

The  Effect  of  Selection  Upon  Egg  Characters  in 
Parthenogenetic  Lines  of  Hydatina:  A.  Frank- 
lin Sbull. 

Fifty  Generations  of  SHection  in  Parthenogenetio 
Pure  Lines  of  Daphnids:  A.  M.  Banta. 
Selection  experiments  in  pure  parthenogenetie 
lines  of  daphnids  were  reported  on.  In  all  eighteen 
lines  were  continued  under  selection  for  eight  gen- 
erations or  longer  and  eleven  for  from  thirty  to 
tftj  generations.  The  daphnids  belong  to  three 
species  and  were  originally  taken  from  several 
different  ponds  near  Cold  Spring  Harbor.  Four- 
teen of  these  lines  are  Daphnia  pulex,  two  belong 
to  another  species  of  Daphnia  and  two  are  Simo- 
eephdhu. 

The  character  used  as  the  basis  for  selection  was 
piirely  a  physiological  one,  the  daphnids'  reaction 
to  light.    In  the  beginning  of  the  experiment  the 
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first  brood  from  a  young  mother  was  placed  in  the 
experimental  tank  nnder  earefnllj  controlled  con- 
ditiou  and  while  still  onlj  a  few  hours  old.  The 
first  one  of  these  young  to  reach  the  positive  end 
of  the  tank  was  selected  for  the  beginning  of  the 
+  stain  and  the  one  last  reaching  the  positive  end, 
or  failing  to  reach  it  within  a  given  time,  for  the 
beginning  of  the  —  strain.  In  a  similar  manner 
the  selections  were  made  in  later  generations.  To 
August  first  for  the  whole  period  during  which  se- 
lection had  been  continued  the  mean  reaction  time 
of  the  +'  strains  of  four  of  the  lines  was  greater 
than  the  mean  reaction  time  of  the  corresponding 
—  strains,  this  indicating  presumably  a  greater 
responsiveness  to  light  on  the  part  of  the  + 
strains  in  spite  of  the  selection  for  the  reverse  ef- 
fect. Two  of  these  differences  are  statistically 
significant,  as  they  are  more  than  two  and  one  half 
times  the  probable  error.  In  fourteen  of  the  eight- 
een lines  the  —  strains  have  a  higher  reaction 
time  than  the  corresponding  -f  strains  and  in  eight 
of  these  the  differences  are  statistically  significant. 
Of  the  lines  selected  for  from  thirty  to  fifty  gen- 
erations two  have  a  higher  mean  reaction  time  in 
the  -h  strain  and  nine  in  the  —  strain.  The  two 
former  and  six  of  the  latter  differences  are  sta- 
tistically significant. 

Siae  Digtreneeg  in  the  Spermatogoa  from  Single 
Testes:  Chablxs  Zblenya  and  £.  C.  Faust. 
Measurements  were  made  of  the  length  of  the 
head  in  five  hundred  or  more  qiermatosoa  of  each 
of  twelve  Bpedes  of  animals.  The  variation  eurves 
plotted  from  these  measurements  were  used  in  de- 
termining the  probable  presence  or  absence  of  sise 
dimorphism. 

In  AfKUil,  LyffCBus,  Alydus,  Musoa,  Melanoplus 
femur-rubrutn,  Melanoplus  differenticUis  and  Phy- 
ionomus  among  insects  and  Pseudamys  and  Bos 
among  vertebrates  the  curves  are  distinctly  bi- 
modal  and  indicate  the  presence  of  two  sise 
grou^.  The  inference  is  made  that  the  group  of 
larger  spermatozoa  is  the  one  with  an  X  chromo- 
some and  the  group  of  smaller  spermatosoa  tiie 
one  without  an  X  chromosome. 

Segregation  of  Traits  in  a  Pennsylvania  Family: 
WiLHEiONE  E.  Key. 

Some  Meaetions  of  the  Shell  of  the  Pond  SnaU, 
LynwuBo,   to   External  Conditions:   HABOUk   S. 

GOLTOK. 


A  QwmliMioe  Basis  of  Se»  as  Indioated  hy  the 
See  Behavior  of  Doves  From  a  Sex  ControfM 
Series:  Oscab  Biddlb. 


By  his  method  of  controlling  sex  in  pigeoiu 
Whitman  showed  (1)  thai  the  first  joung  of  tin 
seaeon*  (spring  and  eaorly  summer)  were  nesrly  all 
males,  and  young  hatched  from  the  later  eggs  of 
the  season  were  nearly  all  females;  (2)  that  if  the 
two  sexes  arise  from  the  two  eggs  of  any  ov 
clutch,  that  it  is  in  nearly  all  eases  the  first  egg 
which  produces  tbe  male,  and  the  seeond  ^g  of  the 
clutch  that  produces  a  female;  (3)  that  birds  kept 
thus  mated  and  overworked  at  egg-production  tend 
to  produce  in  succeeding  years  fewer  and  fewer 
males  before  the  i^pearance  of  females. 

A  study  of  the  sex  behavior  of  the  females  of 
one  such  series  (reciprocal  cross  of  T.  orientalit  X 
8,  Alba)  has  shown  (1)  that  the  females  (dark 
in  color)  of  the  alba  X  orientdlis  crose  are  mooe 
masculine  in  their  sex  behavior  (t.  e.,  f uuetioa  man 
times  as  males  in  copulation)  than  the  femsIsB 
(white  in  color)  of  the  reciprocal  cross;  (2)  that 
females  of  either  cross  hat(^ied  early  mi  the  sea- 
son, i.  e.,  closest  to  male-producing  conditions,  an 
more  masculine  in  their  sex  behavior  than  iheir 
own  sisters  hatched  late  in  the  season  fron  eggs 
produced  under  strongest  female-producing  condi- 
tions; (3)  that  two  full  sisters  hatched  from  the 
two  eggs  of  a  single  clutch  most  strongly  contrast 
with  each  other.  Ute  bird  from  the  first  or  rnole- 
produoing  egg  of  the  clutch  usually  taking  the  part 
of  the  male  to  a  fuU  100  per  cent. 

The  injection  (over  a  period  of  one  month)  of 
extracts  and  suspensions  of  ovarian  tissue  into  the 
more  masculine  of  these  females,  with  simultaneous 
injections  of  testicular  extract  and  su^>enaion  into 
the  more  feminine  of  the  pair,  has  succeeded  tn 
some  cases  in  very  strongly  reversing  the  sex  be- 
havior of  the  pair.  The  effect  persists  more  than 
25  days  after  the  last  injection. 

The  behavior  itself,  and  the  effects  of  the  ex- 
tracts, have  been  recorded  on  moving  picture 
films. 

These  two  results  together  with  our  very  aboa- 
dant  data  on  the  storage  metabolism  of  the  ova  of 
these  forms,  and  the  initial  fact  of  sex  coatzol 
itself,  strongly  indicate  that  the  basis  of  aex  is  a 
fiuid,  reversible  process;  that  the  basis  of  aduh 
sexual  difference  is  a  quantitative  rathex  than  a 
qualitative  thing. 

Sise  Inheritance  in  Beihbits:  R  C.  ICaoDowKiL. 

(Introduced  l^  W.  B.  Castle.) 

To  test  the  hypothesis  timt  the  apparent  bind- 
ing inheritance  Aown  by  Osstlis's  work  ooa  tte  ear 
length  of  rabbits  msfy  be  interpreted  by  the  mid- 
tiple  factor  hypothesie  established  by  N'iUaoii-Mbey 
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these  6zp«riiBAiitB  were  planned  and  started  hj 
Professor  Oastle.  They  were  handed  over  to  the 
writer  in  the  fall  of  1909.  Grosses  were  made  b^ 
tvsen  rabbits  of  large  and  small  body  size;  the  off- 
ipring  weze  crossed  back  to  the  parents  to  produce 
8  back-cross  generation.  Based  upon  the  statistical 
study  of  bone  measurements  and  body  weight  as 
estimated  from  growth  curves,  it  was  found  that 
the  back-cross  was  more  variable  in  sise  than  the 
tot  generation.  This  was  shown  by  standard 
deviations  as  well  as  by  elassLfieations  of  the 
•dual  measurements  in  relation  to  the  parents. 
Certain  measurements  from  the  back-cross  rabbits 
reached  and  exceeded  the  parental  extremes.  The 
means  of  both  generations  were  very  close  to  the 
mid-pareutals  in  both  generations.  All  these  facts 
would  be  expected  if  the  multiple-factor  hypothesis 
be  used  to  construct  a  mechanism  to  account  for 
aiss  inheritance.  The  increased  variability  would 
be  due  to  a  segregation  of  size  factors. 

Caswsll  Gbavs, 

Secretary 
{To  he  continued) 


THE  ENTOMOLOGICAL  SOCIETY  OF 

AMEBICA 

Ths  eighth  annual  meeting  of  the  Entomolog- 
ical 8oeiety  of  America  was  held  at  the  Atlanta 
Medical  College^  Atlanta,  Ga.,  December  30  and 
31,  in  affiliation  with  the  American  Association 
for  the  Advancement  of  Science.  In  the  absence 
of  President  Bethune,  the  meetings  were  presided 
over  by  "Dr.  Philip  P.  Calvert.  The  meetings  were 
an  well  attended,  there  were  about  fifty  members 
and  fellowB  in  attendance. 

The  following  papers  were  presented: 
''The  Structure  of  the  Hind  Intestine  of  Cory- 
daUs/'  hy  J.  T.  Lloyd. 

"  Observations  on  the  Habits  and  Life-history 
of  HydromyBa  oonfluens  Loew./'  by  Paul  S. 
W^eh.      (Bead  by  title.) 

"New  Characters  in  the  Classification  of  Micro- 
lepidopteroua  Larv»,''  by  Stanley  B.  Fracker. 

''The  Poieon  Glands  of  Euprodis  chrysorrhcea 
Linn.,"  by  Cornelia  P.  Kephart.  (Presented  by 
W.  A.  Ba^y.) 

"The    Traeheation  of   the  Anal   Area  of   the 

Wings  of  the   Lepidoptera  and  the  Homology  of 

the  Veins,"  by  N.  L.  Partridge.    (Bead  by  title.) 

"The    Box-elder   Bug   in   Ohio,"   by   Herbert 

Osbom. 

"The  Blytral  Traeheation  of  the  Subfamilies 
and  Genera  of  CicindelidK,"  by  V.  E.  Shelf ord. 


"Some  Interesting  Structures  in  the  Pupoe  of 
Lepidoptera,"  by  Edna  MoAer. 

"Some  Sources  of  Error  in  the  Inte^retation 
of  Insect  Tissue,"  by  W.  A.  Biley. 

"ConvenUfia  hageni  Banks,  Life-history  Notes 
and  Variations  in  Wing  Venation,"  by  J.  S. 
Houser. 

"Notes  on  the  Head  Structures  of  Thysanop- 
tera,"  by  Alvah  Peterson.     (Bead  by  title.) 

"The  Desirability  of  a  Biographical  Dictionary 
of  Entomologists,"  by  Philip  P.  Calvert. 

The  afternoon  of  the  thirtieth  was  devoted  to  a 
joint  session  of  Section  F  of  the  American  Asso- 
ciation for  the  AdvancMnent  of  Science  and  the 
Entomological  Society  of  America,  at  which  the 
following  papers  were  presented: 

"Note  on  the  Present  Status  of  the  Gipsy  Moth 
Parasites  in  New  England,"  by  L.  O.  Howard. 

"Some  Notes  Regarding  the  Natural  History  of 
the  Mole  Cricket,"  by  E.  L.  Worsham. 

"Notes  on  Some  Old-  European  Collections," 
by  H.  T.  Femald. 

"Studies  on  the  Snowy  Tree-cricket,  (Ecanthus 
niveus,  with  Beferences  to  Apple  Bark  Diseases," 
by  P.  J.  Parrott,  W.  O.  Gloyer  and  B.  B.  Pulton. 
(Presented  by  P.  J.  Parrott.) 

"Collecting  Insects  in  the  Okefenoke  Swamp," 
by  J.  Chester  Bradley.  (Presented  by  J.  G.  Need- 
ham.) 

"Studies  on  the  Geographical  Distribution  of 
Leaf -hoppers.  Especially  of  Maine,"  by  Herbert 
Osbom. 

"The  Fauna  of  Epiphytic  Bromeliads  in  Costa 
Bica, ' '  by  Philip  P.  Calvert. 

The  morning  of  the  thirty-first  was  devoted  to 
the  presentation  of  the  report  of  the  executive 
eommittee,  at  which  was  reported  the  election  of 
fifty-four  new  members  and  the  election  of  Dr.  C. 
Gerdon  Hewitt  and  Dr.  William  Barnes  as  fellows ; 
the  presentation  of  the  reports  of  standing  com- 
mittees; the  election  of  officers;  the  adoption  of 
the  report  of  the  committee  to  hold  a  summer 
meeting  in  1915  on  the  Pacific  coast;  the  appoint- 
ment of  a  committee  to  consider  the  desirability 
of  starting  the  publication  of  a  series  of  special 
works  on  entomology  like  that  of  the  Bay  So- 
ciety, and  the  reading  of  the  following  papers: 

"The  Dispersal  of  Musca  domestical'  by  James 
Zetek.     (Presented  by  S.  B.  Fracker.) 

"A  Comparison  of  the  Enemies  of  Toxoptera 
graminium  in  South  Africa  and  the  United 
States,"  by  William  Moore.  (Presented  by  F.  L. 
Washburn.) 
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''Life-history  Notes  on  Paephenus  lecontei  and 
Hydroparus  aeptentrioncHis,"  by  Bobert  Matheson. 
(Bead  by  title.) 

"The  Sequence  of  Color  Changes  During 
Ontogeny  in  Cicindela,"  by  V.  E.  Shelf ord. 

"Notes  on  the  External  Anatomy  of  Some 
PentatomidflB,"  by  R.  W.  Xeiby. 

"The  Biology  of  Gelecnia  gdUoBsolidiiginis  with 
Some  Beference  to  Some  of  Its  Parasites/'  by  L. 
S.  Barber. 

"A  Little  Known  Wire- worm,  Horistonoius 
uMeri,"  by  A.  F.  Conradi. 

"The  Life-history  of  a  Species  of  Psycho- 
didn,"  by  Leonard  Baseman.     (Bead  by  titla) 

"The  Structure  of  the  Thorax  in  (Generalized 
Insects,"  by  A.  D.  MacGillivray. 

"Behavior  of  Anopheles  tarsimacula^a  Goldi," 
by  James  Zetek.     (Bead  by  title.) 

"Life-history  of  ElaphUa  Tnagnifiedlis,  an 
Aquatic  Lepidopteron, "  by  J.  T.  Lloyd.  (Bead 
by  title.) 

The  following  officers  were  elected  for  1914: 

President — ^Dr.  Philip  P.  Calvert,  University  of 
Pennsylvania. 

First  Vice-president — ^Dr.  James  G.  Needham, 
Cornell  University. 

Second  Vice-president — ^Dr.  C.  Gordon  Hewitt, 
Dominion  Entomologist. 

Secretary-treasurer — ^Dr.  Alex.  D.  MacGillivray, 
University  of  Illinois. 

Additional  Members  of  the  Executive  Com- 
mittee— ^Professor  Herbert  Osborn,  Ohio  State  Uni- 
versity; Dr.  W.  M.  Wheeler,  Harvard  University; 
Professor  Vernon  L.  Kellogg,  Leland  Stanford 
Junior  University;  Mr.  Nathan  Banks,  United 
States  National  Museum;  Dr.  E.  P.  Felt,  State 
Entomologist  of  New  York,  and  Professor  J.  M. 
Aldrich,  United  States  Bureau  of  Entomology. 

Member  of  Committee  on  Nomenclature — ^Pro- 
fessor T.  D.  A.  Cockerell,  University  of  Colorado. 

The  next  meeting  will  be  held  in  Philadelphia, 
Pa.,  in  affiliation  with  the  American  Association 
for  the  Advancement  of  Science. 

Alex.  D.  MacGillivray, 

Secretary 


SOCIETIES  AND  ACADEMIES 

THE  AMSBICAN    MATHEMATICAL   SOCIETY 

The  one  hundred  and  sixty-eighth  regular  meet- 
ing of  the  society  was  held  at  Columbia  Univer- 
sity on  Saturday,  February  28.  The  attendance 
at  the  two  sessions  included  forty-two  members. 
Vice-president  L.  P.  Eisenhart  occupied  the  chair. 


The  following  new  members  were  elected:  Mi.  £. 
W,  Castle,  Princeton  University;  Professor  P.  J. 
Danlell,  Bice  Institute;  Mr.  L.  B.  Ford,  Harvard 
University;  Mr.  C.  M.  Hill,  State  Normal  School, 
Springfield,  Mo. ;  Dr.  B.  A.  Johnson,  Addbert  Ool- 
lege;  Dr.  L.  M.  Kells,  Columbia  University;  Dr. 
W.  W.  KOstermann,  Pennsylvania  State  College; 
Professor  J.  F.  BeiUy,  State  University  of  lova; 
Professor  F.  B.  Williams,  Clark  University.  Nine 
applications  for  membership  were  received. 

An  ameoadment  of  the  constitution  was  adopted 
by  which  the  secretary  of  the  Chicago  Section  be- 
comes ex  officio  a  member  of  the  council. 

The  following  papers  were  read  at  this  meet- 
ing: 

H.  S.  Vandiver:  *'Note  on  Fermat's  hat 
theorem. ' ' 

6.  M.  Green :  ' '  One-parameter  families  of  spaee 
curves,  and  conjugate  nets  on  a  curved  surface." 

G.  M.  Conwell:  ' '  Brachistoehrones  under  the  ac- 
tion of  gravity  and  friction. ' '  * 

B.  D.  Beetle :  ' '  A  formula  in  the  theory  of  sur- 
faces." 

C.  A.  Fischer :  '  *  The  Legendre  condition  for  a 
minimum  of  a  double  integral,  with  an  isoperi- 
metric  condition.'' 

A.  B.  Schweitzer:  ''A  generalization  of  fnne- 
tional  equations." 

A.  B.  Schweitzer:  '*Some  critical  remarks  on 
analytic  realism." 

E.  y.  Huntington :  '*  A  graphical  solution  of  a 
problem  in  geology." 

H.  Galajikian:  ''A  relation  between  a  certain 
non-linear  Fredholm  equation  and  a  linear  equa- 
tion of  the  first  kind." 

Dunham  Jackson:  ''Note  on  rational  functions 
of  several  complex  variables." 

E.  B.  Wilson:  ** Infinite  regions  in  geometry." 
H.  Bateman:  ''The  structure  of  the  aether." 

F.  B.  Sharpe  and  Virgil  Snyder:  "Birational 
transformations  of  certain  quartic  surfaces." 

F.  B.  Sharpe  and  C.  F.  Craig:  "An  application 
of  Severi's  theory  of  a  basis  to  the  Xununer  and 
Weddle  surfaces." 

B.  E.  Mitchell :  ' '  Complex  conies  and  their  real 
representation. ' ' 

W.  H.  Boever:  "Analytic  derivation  of  formu- 
las for  the  deviation  of  falling  bodies." 

The  next  meetings  of  the  society  will  be  h^d 
at  Chicago,  April  10-11,  and  at  New  York,  April 
25. 

F.    N.   OOLK, 
Socretary 
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THE  ACTION  OF  VITAL  STAINS  BELONG- 
ING TO  THE  BENZIDINE  GBOUFi 

The  brilliant  advances  in  our  knowledge 
of  the  chemistry  of  aniline  dyes,  brought 
about  naturally  by  the  enormous  commer- 
cial importance  which  the  dyes  possess,  has- 
been  brought  to  bear,  and  will  in  the  fu- 
ture be  brought  to  bear,  we  believe,  in  the 
solution  of  some  important  problems  in  bi- 
ology. The  dyes  possess  peculiar  advan- 
tages; especially  is  this  true  in  the  case  of 
those  of  them  which  undergo  little  or  no 
chemical  transformation  when  injected  in- 
to the  living  body.  To  this  class  of  dyes, 
as  we  hope  to  show  later,  belong  the  ben- 
zidine or  substantative  dyes.  It  might  be 
inquired  immediately  whether  vastly  more 
important  results  could  not  be  secured 
from  the  study  of  dyes  which,  on  the  con- 
trary, are  known  to  suffer  definite  chemi- 
cal changes  within  the  body,  for  it  might 
be  supposed,  for  instance,  that  valuable 
light  could  be  thrown  on  oxidative  or  re- 
ductive processes  peculiar  to  certain  cells 
or  tissues.  It  was,  of  course,  with  motives 
not  far  removed  from  these,  that  Ehrlich 
first  seriously  attempted  the  use  of  dyes  to 
solve  the  problem  of  the  relation  between 
pharmacological  action  and  chemical  con- 
stitution in  his  classical  essay  on  this 
thesis  in  1902.    When  we  insist,  however, 

f 

1  Bead  at  the  seflsion  of  the  National  Academy  of 
Sciences,  Baltimore,  November  18,  1913.  From  the 
Anatomical  Laboratory,  Johns  Hopkins  Univer- 
tatj  and  the  Kgl.  chirurgisches  Institut,  Breslau. 
The  study  is  a  preliminary  report  of  observations 
T?hich  will  be  presented  in  fall  in  the  Memoirs  of 
the  Bockefeller  Institute  for  Medical  Besearch 
and  which  were  rendered  possible  by  grants  frcmi 
the  Bockefeller  Institute  and  the  Bobert  Koch 
Stiftung,  Berlin. 
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that  the  stady  of  dyes  which  suffer  no 
chemical  change  within  the  body  is  of  the 
highest  yaloa  and  indeed  calculated  to  lead 
ns  to  results  which  can  be  secured  in  no 
other  way^  we  do  so  mainly  because  the 
class  of  dyes  to  which  we  refer  can  be  in- 
jected in  relatively  large  quantities  into 
the  blood  stream  of  living  aniinalft  without 
perceptible  toxic  effect ;  and  the  dye,  taken 
care  of  as  it  were  by  definite  cells  which 
store  it  unchanged  within  their  cytoplasm, 
can  be  detected  without  difficidty,  wherever 
it  may  be,  on  account  of  its  color. 

Jn  1905,  Ehrlich  and  Shiga,  then  at- 
tempting the  cure  of  trypanosome  infec- 
tions in  laboratory  animals,  happened  to 
find  that  the  azo  dye,  which  they  named 
trypan  red  and  which  possesses  the  follow- 
ing formula: 

N  =  N 
NaOisl^JvjsOiNa  NaOiSl/vJf 

could  be  injected  in  sufficient  quantity  into 
the  living  animal  to  kill  the  organisms  of 
the  disease  without  perceptible  toxic  effect 
to  the  cells  or  tissues  of  the  host,  them- 
selves deeply  stained.  A  year  later,  driven 
thither  in  the  same  quest,  Nicolle  and  Mes- 
nil,  of  Paris,  discovered  a  similar  effective 
compound  or  ''good  color''  as  they  called 
it  in  trypan  blue,  a  dye  formed  by  the 
combination  of  two  molecules  of  1.8  amido- 
naphtol  3.6  disulphonic  acid  with  one  mole- 
cule of  diazotized  ortho-tolidine  in  alkaline 
solution. 

NHi  OH  OH  NHt 

CHi     CHi 
SOtNa  NaOiSl  yl  ^OiNa 

The  profound  color  of  the  healthy  animals 
which  received  this  dye  could  not  fail  to 
attract  the  attention  of  Nicolle  and  Mesnil, 
who  set  Boufard  the  fascinating  problem 


SOiNa 
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of  determining  in  what  form  the  dye  per- 
sisted in  the  body.  His  report,  which  was 
all  too  short,  nevertheless  acquainted  lu 
with  the  main  fact  that  the  dye  had  not 
merely  remained  in  the  fluids  of  the  body 
or  had  pervaded  the  organs  and  tissues  in 
a  profuse  way,  but  was  engulfed  in  the 
bodies  of  certain  definite  cells  primarily  of 
one  type  which  we  shall  have  occasion  to 
describe  carefully  shortly.  Coincidently 
Goldman  at  Ehrlich 's  suggestion  took  up 
the  same  theme,  and  his  enthusiastic  studies 
have  in  spite  of  occasional  inaccuracy  at- 
tracted general  interest  to  the  subject 

Nowhere  however  in  the  rapid  literatore 
which  has  begun  to  accumulate  on  this  sub-' 
ject  can  one  find  an  attempted  answer  to 
the  fundamental  question  of  how  the  dye 
really  acts  on  the  cells  of  the  body,  t.  e., 
what  property  it  is  by  virtue  of  which  one 
of  the  members  of  this  dass  of  dyes  is  en- 
abled to  be  a  brilliant  vital  stain ;  whereas 
a  closely  related  dye  is  a  complete  failure. 
Nor,  secondly,  does  it  seem  to  me  that  full 
advantage  has  been  taken  of  the  great  <^ 
portunity  bestowed  by  these  dyes  in  «ia- 
bling  us  to  detect  a  hitherto  unknown  or  nn- 
reoognized  function  of  a  great  mass  of  cells 
all  over  the  body  which  can  now  be  grouped 
together  under  a  common  designation  as  & 
great  ^stem  or  tissue. 

If  we  inject  into  the  peritoneal  cavity  of 
a  mouse  1  c.c.  of  a  one  half  per  cent,  solu- 
tion of  trypan  b^ue,  we  can  observe  within 
a  few  minutes  that  the  ears,  the  tip  of  the 
nose,  the  tail,  the  mucous  membranes  and 
soon  the  skin  of  the  entire  body  have  begun 
to  blue,  and  that  this  deepens  rapidly  in 
intensity,  so  that  within  a  few  hours  a 
maximal  deep  blue  color  is  possessed  by  the 
animal,  a  color  which,  in  spite  of  this  SEingle 
dose,  is  not  lost  for  many  weeks.  Tha  ani- 
mal thus  stained  plays,  eats,  breeds,  and  in 
all  ways  manifests  its  normal  activity,  and 
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there  is  no 'evidence  of  the  ill  effect  of  the 
dye. 

If  now  instead  of  trypan  blue  we  employ 
the  brilliant  bine  dye  azo-blne  whose  con- 
stitution is 


OH 


OH 


N-N 


NaOtS 


I 
SOiNa 


ve    are    met   by    a    striking    difference. 
Neither  within  minutes  or  hours  after  the 
intraperitoneal  injection  of  such  a  dye  is 
any  trace  of  color  to  be  seen  from  the  dye, 
and  the  repeated  injection  of  the  dye  over 
a  long  x>eriod  of  time  does  not  in  any  way 
change  this  negative  result.    The  autopsy 
of'  such  an  animal  shows  indeed  that  we 
have  heaped  upon  it  a  lai^e  quantity  of  a 
colored  foreign  body,  for  the  dye  has  re- 
mained on  the  whole  where  it  was  injected, 
that  is,  in  the  peritoneum  and  the  structures 
connected  with  it.     Why  this  difference  T 
Several  notions  have  been  advanced  in 
explanation  of  the  action  of  vital  stains. 
Primarily  we  have  to  do  with  the  ideas, 
!    first,  that  a  chemical  union  exists  between 
the  dyp  mplecules  and  some  portion  of  the 
cell  protoplasm,  and,  second,  the  theory 
that  dyes  owe  their  ability  to  stain  vitally 
to  KOjne  physical  property  by  virtue  of 
which   they  can  penetrate  the  cell.    The 
name  of  Ehrlich  is  connected  with  the  first 
of  these  two  views,  while  that  of  Overton 
is  identified  with  the  second,  and  we  may 
mention  here  that  the  commonest  physical 
rather  than  chemical  explanation  of  vital 
staining  has  been  that  the  dyes  in  question 
are  soluble  in  fat  or  fat-like  bodies,  a  layer 
of  which  was  assumed  to  envelop  the  cell. 
While  this  explanation  may  have  been  con- 
vincing in  the  explanation  of  vital  staining 
obtained  by  the  earliest  known  vital  stains 
(methylene  blue  and  neutral  red)  we  are 


aiware  now  that  both  of  the  assumptions  in- 
volved in  it  were  gratuitous,  for  neither  are 
the  benzidine  dyes  soluble  in  fats  or  lipoids 
nor  are  the  majority  of  the  cells  of  the  body 
surrounded  by  a  layer  of  these  substances. 
If,  then,  in  spite  of  the  above,  we  must 
maintain  that  after  all  physical  factors  play 
a  predominant  rdle  in  the  vital  staining 
produced  by  the  a2X)  or  benzidine  dyes,  it  is 
for  reasons  quite  apart  from  those  involved 
in  Overton's  Kpoid  theory. 

The  chemical  explanation  of  a  vital  stain 
presupposes  that  there  exists  between  some 
element  of  the  protoplasm  of  the  cell,  the 
chemo-receptor  in  the  sense  of  Ehrlich,  and 
some  part  of  the  dye  molecule  a  combina- 
tion, such  as  we  are  accustomed  to  see  take 
place  between  two  bodies  in  accordance 
with  the  laws  of  formal  valence.  It  is  only 
necessary  to  show  how  important  such  an 
explanation  is  in  the  mind  of  Ehrlich  by 
mentioning  the  fact  that  he  assigns  the 
therapeutic  effects  of  the  drug  salvarsan 
primarily  to  an  affinity  which  he  assumes 
to  exist  between  the  parasites  of  syphilis 
and  a  precise  part  of  the  salvarsan  mole- 
cule; namely,  the  ortho-amido-phenol  con- 
figuration. The  application  of  this  prin- 
ciple in  an  explanation  of  the  vital  stain 
produced  by  trypan  blue  must  lead  us  to 
maintain  that  a  similar  configuration,  i.  6., 
the  peri-amido-naphtol  configuration,  is 
really  responsible  for  the  union  between 
dye  and  cell  which  gives  us  the  vital  stain 
here.  We  can  dispense  with  such  reason- 
ing shortly. 

Evidence  which  would  appear  to  con- 
cern the  efficacy  of  a  peri-amido-naphtol 
ceptor  is  furnished  by  the  brilliant  vital 
staining  produced  by  the  dyes  Nos.  1824, 
1835  and  1846,  in  all  of  which  the  hydroxyl 
and  amido  groups  are  in  a  peri  position  to 
one  another,  and  the  azo  bond  at  position 
II. 
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No.  1824 

NHt  OH  OH  NHi 

NaO«s/^/NN  -  N<(^\(^V  -  N/\/^OiNa 


SOtNa 


CHa      CHi 

NaOaS 
No.  1835 

NHi  OH  OH  NH, 

A/\n.n<3><3>n.n,^^ 

SOiNa  NaOsS 

No.  1846 

NHiOH 


SOtNa 


OH  NHt 


.SOsNa  ^^        ^^"  NaO 


Vyv>»utiNa  iNautSv     A^y 

NaOtS  SOtNa 

Furthermore,  the  production  of  exactly 
as  brilliant  a  result  by  dyes  in  which  merely 
the  position  of  the  OH  group  has  remained 
constant,  the  NH,  group  either  being  ab- 
sent or  shifted  in  its  position,  might  lead  us 
to  suppose  that  it  is  the  alpha  position  of 
the  hydrozyl  radicle  rather  than  the  entire 
peri-amido  complex  which  in  all  these  cases 
has  determined  the  vital  stain.  We  men- 
tion of  such  dyes  the  vital  stains  2836, 1836 
dioxy,  1527, 136,  1368. 

No.  2836 

OH  OH 

NH/^N^Nn  -N<(^^S^         -n/Y\^^ 

CHt     CHa 

NaOrfiv     Jv     JsOtNa 


NaOtSv  yl  ylSOtNa 

No.  1836 

OH  OH 


/\/\ 


NaOt 


N-N<Q><(^N-N 


OH  OH 


^A/ 


CHt      CHt 
feOtNa  NaOtfik    A.    yB 

No.  136 

OH  OH 

/V^n.n<(^'>n-n/VN 

CHt     CHt 


(OtNa 


NaOtSL     AySOtNa 
No.  1627 


I 


NaOtsLi/ 


BOtNa 


OH  OH 


CHt     CHt 


NaOtSL/v^BOtNa 
NHt 


NaOtSv    ylyy^ 

NHi 


BOtNa 


No.  1368 

NaOaS    OH  OH    SOiNa 

CHt      CHt 
NaOtSk     yl     JsOtNa  NaOaSL     JvyBOiNa 

This  conclusion,  however,  (t.  e.,  that  an 
alpha-naphtol  receptor  has  been  responsible 
for  the  staining)  must  be  rejected  at  once 
as  soon  as  we  examine  the  dyes  184,  185, 
257,  258,  286,  184  dioxy  14  and  15  aU  of 
which  can  be  injected  into  animals  without 
producing  a  vital  stain. 

No.  184 

NHt  OH  OH  NHt 


NaOtS 
No.  185 

NHt  OH 


N -N<(^^2/^"^^  "N 
CHt       "CHt 


\y\/ 

SOiNa 


\y\/ 

SOaNa 
No.  257 

OH 

^N-N 


_  OH  NHt 

1  CHt         CHt        I       i       I 

NaOtS 


NHt!^'>^SOtNa^^ 
No.  258 


N 
CHt 


OH 


NaOtSl     A     jNHt 


OH  OH 

(^/\n.N<3><Q>N  .  Nj^Y^ 


SOtNa 
No.  286 


NHt 


CHt         CHt 


NaOaS 


iJNft 


lAJSOtNa 

No.  184 

OH  OH  _  OH  OH 

OCHt      OCHt  I 


m 


SOtNa 


No.  14 


OH 


N-N 


I 

SOtNa 


NaOaS 
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No.  15 


OH 


OH 


N-N' 


NaOiS 


SOtNa 


It  is  apparent  then  from  the  foregoing 
that  if  the  alpha-naphtol  receptor  is  to 
work,  it  can  only  do  so  in  the  presence  of 
two  sulfonic  acid  groups. 

When,  now,  we  examine  the  behavior  of 
the  beta-naphtol  sulfonic  acids  in  this  re^ 
spect,  we  find  that,  strangely  enough,  one 
of  the  monosulfonic  acids  (namely  the  2.8 
acid)  produces  a  dye  which  acts  as  a  vital 
stain.' 


NaOiS      N  «  N 


/ 


n 


/\ 


N  -  N      SOtNa 


OH  Ca       CH,  HO 


\/\/ 


\/\/ 


The  other  mono  acids  which  we  have  ex- 

« 

amined   (the  2.6  and  2.7  acids)   produce 
entirely  negative  dyes. 

No.  26 

n-n/^\/^n  -  N 

/N^^H  CHt     CHi  HO/Y^ 

^J^ySOiNa 


raojjj 


No.  27 

NaO«S|^  ^^   pH  CHt     CHa  HOj^  y  ^SOiNa 

Whereas  of  the  disulfonic  acids,  the  2.3.7 
and  2.6.8  acids  produce  dyes  which  are  non- 
stainers,  the  2.3.6  acid  combined  with  toli- 
dine  furnishes  a  dye  which  approaches  a 
true  vital  stain. 

Xo.  236 

N-n/^\^~^N  -  N 
'^\>H  CH.     CHj  HO/N^^ 

NaOA^^XJsOiNa  NaOisls^'vjsOiNa 

sThe  dye  waa  made  for  us  by  Dr.  Taggeael 
throii^  the  kindness  of  Schaellkopf ,  Hartford  and 
Buffalo. 


/ 


No.  237 


NaOiS 


No.  268 
NaOiS 


Na 


<x>  • 

OH  CH»     CHi  HO 


OsNa 


NaOsI 


SOiNa 


<X>Vx/N 

OH  CH.     CH,  HO^    Y    > 


N 


N      SOiNa 


^/\/ 


\/\/ 


SO.Na 


A  comparison  of  the  different  effects  se- 
cured by  the  two  dyes  236  and  237  is  inter- 
esting, for  it  is  difficult  to  believe  that  the 
exact  position  which  the  sulfonic  acid 
radicle  assumes  in  the  naphthaline  ring  is 
an  adequate  explanation  of  this.  In  all  the 
dyes  which  we  have  examined,  the  number 
of  sulfonic  groups  has  been  important,  but 
not  the  position  which  they  occupy.  The 
precise  point  of  insertion  in  the  naphthaline 
ring  was  of  little  moment  and  we  have  to 
inquire  in  dyes  236  and  237  why  the  shift- 
ing of  one  SOjNa  group  from  6  to  7  changes 
a  i)Ositive  into  a  negative  dye.  Now 
these  two  isomeric  acids,  apart  from  their 
close  chemical  relationship,  have  long  been 
known  to  produce  dyes  which  differ 
greatly  in  some  of  their  non-chemical  char- 
acteristics—characteristics which  we  be- 
lieve determine  whether  a  dye  of  the  benzi- 
dine class  shall  be  a  vital  stain  or  not. 

For  the  present,  however,  let  us  believe 
that  there  is  a  general  alpha-naphtol-disul- 
fonic  ceptor,  a  particular  beta-naphtol-di- 
sulfonic  ceptor  (viz.,  the  236  one)  and  a 
particular  beta-naphtol-monosulfonic  cep- 
tor (the  28  one)  whereas  none  of  the  other 
monosulfonic  and  none  of  the  other  beta 
disulfonic  acids  have  chemoceptors  corre- 
sponding to  them  in  the  cell. 

When  we  consider  the  dyes  made  from 
the  naphtylamines  we  must  still  further 
extend  our  list  of  hypothetical  chemocep- 
tors, for  many  of  these  dyes  are  brilliant 
vital  stains,  among  them  13,  15,  16,  26,  27 
and  28. 
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No.  13 

NHt 


N-N 


NHs 


No.  15 


(s^CNa  ^^       ^^'  NaO«s!,^yi^ 


NHt  NHs 

i  CHs         CHi 


SOiNi 


NaOtS 
No.  16 

NHs  NHs 

/V\n-nO<3>n.n/\/\ 

CH<     CH< 


NaOil 
No.  26 


^\A/ 


I 


)OiNa 


NaOt 
No.  27 


N  -N 

/^/Nnh.  ch. 


SOiNa 


NaOtS 


N  -  N<;^      ^<^^     ^N   -   N 
/\^NH,  CHi        CHf  HiN/\^^O.Na 


\/\/ 


No.  28 


r/ 


NaO.S     N  -  NC        X^N   -   N      SOiNa 
j/^NnH,  ch.       CHi  h,n/\|^ 

I  .  I       J 


k. 


Both  of  the  naphtylamine  disulfonic  acids 
with  which  we  have  worked  have  yielded 
equally  brilliant  results  (the  2.3.6  and  1.4.8 
ones). 

No.  238 


0 

NaOtSv     yl     JSO 

No.  148 
NaOiS    NHt 


N  -  ^\^/\y^  -  N 


NHt  CHa        CHa  HtN 


)iNa 


NaOiS 


SOaNa 


\Ay 


NHt  SOaNa 


I  CHa         CHa         III 


SOtNa 


NaOaS 


We  meet,  however,  among  the  naphtyla- 
mines  surprises  which  are  just  as  remark- 
able as  those  which  greeted  us  in  the  naph- 


tol  group,  for  the  isomeric  dyes  which  are 
list^  below  (12,  14, 17,  18  and  25)  are  all 
negative. 

No.  12 

NHt  NHt 


(^yy^ 


NaOiSr 


/\/\ 


-V     \/\/ 


CHa         CHa 


No.  14 


NHt 


NHt 


SOaNa 
No.  17 

NHt 


NaOsS 
NHt 


NaOaS 


\/\/ 


CHa     CHa 


No.  18 
NaOaS  NHt  HtN  SOaNa 


No.  25 


CHa         CHa 


I       1 


N  -N 
NHt  CHa 


N   -    N 
CHa  HtN/N^ 
I        I 

SOaNa 

We  shall  not  have  to  insist  that  it  is 
hardly  likely  that  chemical  reaction  be- 
tween   these   dyes    and    substances   with 
which   they   could  truly   combine   would 
hardly  occur  or  fail  to  occur  in  this  capii- 
oious  way.     Our  results  then  are  hardly 
capable  of  being  formulated  in  terms  of 
the  chemoceptor  theory,  for  there  is  lio  one 
chemical  configuration  which  we  are  able  to 
pick  as  a  chemoceptor.    Our  search  at  this 
juncture  for  some  common  characteristic 
possessed  by  a  positive  in  contrast  to  negSr 
tive  dye,  a  characteristic  which  when  pos- 
sessed always  permitted  the  dye  to  be  a  vital 
stain  and  when  absent  led  us  to  predict  its 
failure,  was  rewarded  with  success.     We 
were  in  short  induced  to  look  into  the  phys- 
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ieal  state  of  the  dye  solations.  Our  atten- 
tion  was  rather  dramatically  called  to  thk 
phase  by  experiments  with  benzo-parpurine 
B: 


N  -  N 


N   -  N 


^NHt  CHa       CHf  HsN 


tNa 


A  fresh,  cold  one-per-cent.  solution  of  this 
dye  can  be  injected  rapidly  into  the  ear  vein 
of  the  living  rabbit  and  will  produce  with- 
in a  few  minutes  a  beautiful  diffuse  color- 
ing of  the  whole  animal,  a  coloring  which 
though  at  first  affecting  merely  the  body 
fluid,  can  in  a  few  hours  be  seen  to  have 
established  itself  in  the  form  of  granules 
in  that  distinct  class  of  cells  which  are  af- 
fected by  dyes  of  this  group.    If,  on  the 
other  hand,  we  inject  a  similar  cold  solution 
of  this  dye,  but  one  which  has  been  allowed 
to  stand  a  few  days  before  using,  the  ani- 
mal invariably  dies  before  our  eyes  with 
typical  symptoms  of   cerebral  embolism. 
If  we  boil  the  dye  for  a  little  while  with 
Singer's  solution  instead  of  with  water,  the 
effect  is  even  more  marked,  for  a  single 
cubic  centimeter  of  such  a  solution  after  it 
has  been  allowed  to  cool.  Mils  the  animal  in- 
stantly on  injection.    Why  are  the  dye  solu- 
tions so  different  in  their  behavior  f  A  few 
test-tube  experiments  suflSciently  answered 
our  question,  for  we  were  dealing  with 
an  electrolytic  precipitation  of  a  colloid, 
whose  coagula  were  sufficient  to  plug  the 
cerebral  vessels.     By  testing  in  this  way 
all  of  the  dyes  which  we  have  reported  as 
negative,  we  were  able  to  show  that  no  one 
of   them  failed,  to  produce  embolism  on 
injection. . 

Bat  while  thus  dangerous  in  the  living 
blood  stream  there  might  still  be  thought 
to  be  no  reason  why  these  dyes  should  fail 
to  act  when  placed  under  the  skin  or  in  the 
body  cavity.    In  these  situations,  however. 


the  dyes  remain  without  invading  much 
of  the  remainder  of  the  body,  and  we  were 
led  to  test  the  diffusion  power  of  posi- 
tive and  negative  dyes  in  a  medium  where 
it  was  slow  enough  to^  be  measured,  t.  6.,  in 
2  per  cent,  gelatin,  and  without  present- 
ing here  our  tabular  results  we  found  no 
exception  to  the  rule  that  positive  dyes  pos- 
sessed a  rapid  diffusion  rate,  while  negative 
dyes  little  if  any  diffusion  at  all. 

These  facts  harmonize,  of  course,  per- 
fectly with  our  knowledge  of  the  behavior 
of  colloids,  and  make  it  certain  that  we  are 
dealing  with  phenomena  which  depend  on 
the  size  of  the  particles  or  aggregates  in 
our  solution.  A  negative  dye  could  not 
reach  many  cells  in  the  body,  for  its  par- 
ticles are  all  large  and  rapidly  aggluti- 
nated in  the  body  fluids,  and  such  large  par- 
ticles have  slight,  if  any,  power  of  diffu- 
sion. Did,  however,  the  cells  in  their 
neighborhood  accept  these  negative  dyesf 

The  investigation  of  the  cells  of  the  sub- 
cutaneous tissues  at  the  injection  site 
showed  that  even  with  the  most  negative 
dyes  a  vital  staining  in  this  limited  zone 
had  always  taken  place.  Our  failure  to 
stain  more  cells  then  was  due  solely  to  our 
inability  to  reach  them.  We  proved  this 
contention,  we  believe,  conclusively  by  se- 
lecting a  dye  D-14. 

OH  OH 

I       I      j  OCH,  NtCO 


SOtNa 


NaOtS 


which  when  placed  under  the  skin  has  prac- 
tically no  powers  of  diffusion  and  which 
*  when  injected  at  a  normal  rate  into  the 
blood  stream  always  kills  with  the  typical 
picture  of  embolism.  We  found  that  the 
very  slow  injection  of  a  perfectly  fresh, 
cold  one  half  per  cent,  solution  in  distilled 
water  obviated  this  accident;  and  although 
for  a  few  days  the  continual  injection  of 
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the  dye  did  not  <;olor  the  skin  or  mucous 
membranes  of  the  animal,  this  was  eventu- 
ally obtained.  The  study  of  an  animal  in 
the  early  stage  of  such  a  series  of  injec- 
tions is  most  interesting.  We  have  indi- 
cated that  such  a  negative  dye  must  consist 
chiefly  of  large  particles,  and  since  little 
color  appears  in  the  urine  of  these  animals, 
and  the  animal  is  externally  unstained,  it 
is  evident  that  the  dye  particles  are  en- 
gulfed by  cells  internally  located.  The  au- 
topsy of  such  an  animal  shows  that  not  only 
the  skin  but  most  of  its  tissues  are  free 
from  dye  with  four  notable  exceptions; 
namely  the  liver,  the  spleen,  the  lymph- 
glands,  and  the  bone  marrow,  all  of  which 
are  blue-black. 

We  do  not  believe  that  a  heightened 
power  to  attract  the  dye  is  possessed  by  the 
cells  in  these  localities.  The  skin  cells  in 
the  neighborhood  of  a  puncture  take  up  the 
stain  almost  as  rapidly,  but  they  are  un- 
able to  do  it  when  the  large  dye  particles 
are  only  circulating  in  the  blood  vessels, 
from  which  their  lack  of  diffusion  powers 
never  take  them,  for  they  can  not  leak 
through  the  walls  of  the  capillaries. 

A  glance  at  the  list  of  positive  and  nega^ 
tive  dyes  which  is  just  presented  shows  us 
that  most  positive  dyes  are  disulfonic 
acids,  a  statement,  in  view  of  the  ideas 
which  we  have  just  developed,  which  means 
that  the  sulfonic  acid  radicle  exerts  a 
favorable  effect  on  the  character  of  the  dye 
solution,  i.  e.,  makes  it  more  soluble,  more 
diffusible,  and,  so,  quickly  distributed,  that 
is,  a  true  vital  stain.  Evidence  to  this  ef- 
fect has  already  accumulated  in  a  compari- 
son with  the  positive  and  negative  dyes  184, 
185,  1846,  1824  and  1835,  but  this  conclu- 
sion is,  we  think,  substantiated  in  a  more 
complete  and  overwhelming  way  by  the 
sulfonation  of  a  number  of  negative  dyes 
by  which  means  brilliant,  positive  stains 
were  always  secured.  We  cite  as  a  good 
example  of  this 


OH 


HiN 


N-N 


N-N 


OH 


\/\/^ 


OtNa 


N» 


negative 


^^*®\/\/ 


NHt 


ON 


OH 


SOsNa 
poeitive 


N 
NaOtS 


03 


OH 


iN-N 


N-N 


OH 


SOtNaNaOtS 
NaOiS^^^v/lsOiNa  NaOifiJL/vJNHi 

brilliant  poilUTe 

Identical  results  were  secured  with  the  2.8 
amido  naphtol  6  sulfonic  add  combined 
with  benzidine,  with  benzidine  monosol- 
fonic  acid  and  with  benzidine  disulfonic 
acid ;  and  a  similar  effect  of  sulfonation  is 
seen  in  the  brilliant  tetra-sulfonic  congo 
red  dye  made  from  the  1  naphtylamine  4.8 
disulfonic  acid,  whereas  the  congo  red 
monosulfonic  acid  (the  1  naphtylamine  4 
sulfonic  acid)  or  naphtionic  acid  yields  a 
dye  which  is  not  a  vital  stain. 
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In  this  connection  the  question  of  whether 
or  not  it  was  possible  to  over-sulphonate  the 
dye  was  attempted  with  interesting  results. 
The  sulfonation  of  diamine  blue  .2B  gives 
us  a  dye  which  while  a  vital  stain  neverthe- 
less passes  the  kidney  much  more  rapidly 
than  the  original  body,  so  that  after  an  in- 
tense stain  the  animal  is  decolorized  again 
in  a  few  days.  We  have  secured  identical 
results  in  experiments  with  a  similar  sul- 
fonated trypan  blue. 
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The  stainiBg  with  acid  azo  dyes  then  is  a 
physical  phenomenon,  and  when  we  turned 
oar  attention  to  the  likelihood  of  other  so- 
lutions or  pseudo-solutions  giving  an  iden- 
tical picture  we  are  able  to  say  that  such 
is  indeed  the  case,  for  those  excellent  sus- 
pensions of  fine  particles  of  gold,  silver, 
palladium  and  some  other  metals  which  are 
called  colloidal  solutions  eventually  stained 
an  animal  just  as  did  our  vital  dye.  This 
effect  has  in  fact  been  known  for  a  long 
time  for  the  so-called  arg3rria,  a  pigmenta- 
tion of  the  mucous  membranes  of  workers 
concerned  with  silver  salts,  is  a  similar 
storage  of  particles  formed  by  the  silver 
when  it  meets  the  fluids  in  the  body. 

It  remains  now  to  discuss  briefly  what 
ceUs  or  tissues  in  the  body  are  selectively 
affeoted  by  these  stains.     We  can  do  this 
best  by  describing  the  autopsy  of  an  animal 
which  has  been  injected,  on  two  occasions 
three  days  apart,  with  trypan  blue  and 
killed  the  day  following  the  last  injection 
when  the  animal  with  every  appearance  of 
health  is  intaise  blue.    The  skin  of  the  ab- 
domen when  stripped  back  is  seen  to  be  in- 
tensely stained,  but  freshly  spread  prepara- 
tions  from  the  subcutaneous  tissue  show 
that  the  color  is  only  to  a  minor  degree  due 
to  the  coloration  of  the  fluids,  but  mainly 
to  great  numbers  of  smaU  though  dense 
granular  deposits  in  certain  cells.     The 
larger  and  more  string  of  the  cells  possess 
a  large  slightly  irregular  oval  nucleus,  and 
an    elongated    cell    body   with    frequent 
thongh  always  sharply  defined  pseudopo- 
dia  or  larger  cell  processes.    Irregularly 
scattered  through  the  cytoplasm  are  the 
granular  deposits  of  the  dye,  and  the  larger 
of  these  are  always  comprised  in  a  vacuole 
inside  of  which  both  larger  and  tinier  frag- 
ments are  in  liveliest  Brownian  movement. 
We  have  identified  these  large,  brilliantly 
stained   cells  of  the  skin  and  connective 
tissue  of  the  body  as  the  cells  which  have 


been  designated  variously  by  histologists 
as  the  resting  wandering  cells  (Maximow) ; 
the  clasmatocytes  (Banvier),  the  adven- 
titia  cells  (Marchand)  and  the  rha^ocrine 
cells  (Begaud) .  At thesame time insmaller, 
although  more  abundant  cells,  cells  with 
more  r^n^arly  oval  nuclei  and  with  faintly 
defined  nuclear  membrane  and  cytoplasmic 
boundaries,  in  these  cells  are  fine  scattered 
granules  of  the  stain.  These  are,  we  be- 
lieve, the  most  abundant  and  typical  cells 
of  connective  tissue  and  are  probably  those 
designated  as,  fibroblasts  by  the  majority  of 
investigators.  None  of  the  blood  cells  nor 
the  endothelial  cells  of  the  capillaries  of 
the  skin  carry  the  minutest  trace  of  the  dye. 
The  muscles  of  the  body,  instead  of  their 
customary  pink  hue,  are  greenish  in  color, 
due  to  the  infiltration  in  the  minute  con- 
nective tissue  septa  of  countless  numbers 
of  these  vitally  stained  cells  of  both  types. 
The  peritoneal  cavity  contains  a  normal 
amount  of  fluid  which  is  pale  blue  in  color 
and  in  which  are  suspended  many  vitally 
stained  cells.  The  most  brilliant  of  these 
and  the  largest  are  thos^  cells  which  have 
been  designated  by  Mechnikoff,  Schott  and 
others  as  makrophages — ceUs  which,  spheri- 
cal in  shape,  are  covered  with  delicate  pseu- 
dopodia,and  the  cytoplasm  of  which  is  often 
a  frothy  mass  of  vacuoles,  in  which  are  al- 
ways particles  of  the  dye.  We  can  trace 
all  transition  stages  from  these  cells  to  those 
but  slightly  larger  tiian  lymphocytes,  all  of 
them  containing  some  inclusions  of  the 
vital  stain. 

The  cells  which  line  the  peritoneum,  the 
mesothelial  cells  of  Minot,  possess  in  a  per- 
ipheral zone  the  fine  granulations  which 
are  characteristic  of  the  cells  of  type  2  in 
the  skin. 

Of  the  peritoneal  organs  the  liver  and  kid- 
ney are  undoubtedly  the  deepest  stained, 
for  they  are  almost  a  blue  black,  a  color  due 
in  the  liver  almost  exclusively  to  the  indu- 
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sions  of  the  dye  by  the  cells  of  Kupf er  of 
the  hepatic  capillaries  and  in  the  kidney 
to  a  similar  behavior  shown  by  the  epithe- 
lial cells  of  the  proximal  convoluted  tubules. 
The  spleen  and  lymph  glands  are  stained  a 
paler  though  still  brilliant  blue  and  the 
color  is  due  in  these  organs  to  the  granules 
carried  by  the  so-called  reticular  and  by  the 
true  lymphatic  endothelial  cells. 

In  the  testis  the  interstitial  cells  of  Ley- 
dig  are  stained  brilliantly,  although  the 
granules  here  are  singularly  regular  and 
intermediate  in  size  between  those  possessed 
by  cells  of  type  one  and  two  in  the  skin. 
In  addition,  true  vitally  stained  connective 
tissue  cells  of  type  two  are  also  present  be- 
tween the  seminiferous  ducts,  but  the  epi- 
thelial cells  of  the  seminiferous  tubules 
never  contain  the  slightest  trace  of  the  dye. 

The  pancreas  possesses  in  the  connective 
tissue  septa  of  its  acini  brilliantly  stained 
cells  of  t3rpe  one,  although  no  particle  of 
the  dye  is  found  in  the  pancreatic  paren^ 
chyma. 

The  thoracic  cavity  presents  a  remark- 
able  picture,  for  its  deep  blue  walls  enclose 
the  lungs  which  have  preserved  their  normal 
pink  color,  and  in  which  few  vitally  stained 
cells  are  found.  The  heart,  however,  con- 
tains many  of  these,  for  not  only  do  the 
epicardial  cells  receive  the  dye  like  the 
mesothelial  ones,  but  also  many  connective 
tissue  cells  of  type  one  infiltrate  its  mus- 
culature at  many  points. 

The  thymus,  thyroid  and  parathyroids 
owe  their  generally  lighter  stain  to  similar 
cells  which  follow  the  connective  tissue  in 
its  structural  relation  to  these  organs. 

Most  remarkable  is  the  behavior  of  the 
central  nervous  system,  for  with  the  excep- 
tion of  the  hypophysis  and  choroid  plexus 
the  nervous  system  contains  no  trace  what- 
ever of  the  dye,  and  its  whiteness  in  con- 
trast to  the  stain  of  the  other  tissues  is  a 
strange  sight,  the  more  so  because  the  dura 
is  always  densely  stained. 


With  the  exception  of  the  kidney^  the 
epithelium  of  whose  convoluted  tubules 
comes  from  the  middle  germ  layer,  the 
great  mass  of  the  epithelium  of  the  body 
refuses  to  react  to  the  stain.  Most  remark- 
able also  is  the  rejection  of  the  dye  by  the 
blood  cells,  whose  polymorphonuclear  ele- 
ments have  always  been  supposed  to  play 
so  great  a  role  in  phagocytizing  foreign 
particles. 

It  might  possibly  be  supposed  from  the 
comparative    physical    measurements    we 
have  made  on  the  dyes  that  the  so-called 
vital  stains  or  vital  granules,  which  we 
have    just   described,   are   an   expression 
merely  of  dififusion,  especially  inasmuch  as 
the  most  diffusible  dyes  of  this  class  are 
the  most  satisfactory  vital  stains;  but  we 
have  explicitly  pointed  out  that  heightened 
diffusion  powers  effect  the  vital  stain  merely 
by  enabling  the  dye  molecules  or  dye-mol- 
ecular-complexes to  present  themselves  to 
the  class  of  cells  which  will  receive  them  in 
every  comer  of  the  body.    Having  arrived 
at  the  cell,  the  dye  by  no  means  diffuses 
into  it,  as  we  can  see,  for  instance,  various 
basic  dyes  (neutral  red,  methylene  blue, 
janus  green)  diffuse  into  a  cell,  advancing 
from   periphery   to    center,  and   lodging 
often  with  special  avidity  in  some  pre- 
formed granule  or  structural  element  of  the 
cell  {e.  g.y  mast  cell  granules  with  thionin  or 
neutral  red,  Nissl  bodies  with  methylene 
blue).    The  benzidine  dyes,  let  in    more 
slowly  at  the  cell's  periphery,  never  en- 
counter physical  conditions  which    favor 
their  rapid  spread  and  they  are  disposed  of 
by  the  cell  by  being  concentrated  at  va- 
rious points  where  they  are  doubtless  set 
apart  from  the  cell's  protoplasm.  The  vital 
granules  then  deserve  their  designation,  for 
they  are  always  the  result  of  the  behavior 
toward  the  dye  on  the  part  of  a  living  celL 
Dead  cells  behave  quite  differently,  for  into 
their  protoplasm,  including  the   nucleus, 
the  benzidine  dyes  diffuse  rapidly,  produe- 
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in^  a  uniform  stain.  Nothing  is  more  strik- 
ing  than  the  way  in  which  dead  cells  are 
fltained  in  this  manner.  Liver  cells  selec- 
tively poisoned  by  chloroform*  and  renal 
cells  killed  by  sublimate^  both  permit  an 
imnediate  diffusion  of  the  dye  into  them 
and  resultant  stain;  and  even  the^^ofirye 
cells,  normally  hostile  to  the  entry  of  a  single 
trace  of  the  dye,  receive  it  similarly  when 
killed,  an  elegant  example  of  which  is  fur- 
Dished  by  the  anterior  horn  cells  in  experi-  / 
mental  poliomyelitis.*  When  we  tap  the 
cover  slip  over  leucocytes  swimming  in 
trypan-blue,  mechanical  injury  to  the  im- 
mediate subjacent  cells  invites  instant 
entry  of  the  dye.*'* 

It  is  evident  then  that  into  the  dead  cell 
a  true  diffusion  takes  place,  but  if  diffusion 
be  acting  at  all  in  the  case  of  those  living 
cells  which  react  to  the  vital  stain  it  is  at 
least  seriously  hampered.    There  is  in  fact 
DO  reason  for  the  identification  of  the  vital 
stain  with  a  diffusion  phenomenon.     It  is 
significant  that  the  cells  which  take  the  ben- 
zidine dyes  are  predominantly  those  en- 
dowed with  powers  of  phagocytosis,  a  pro- 
cess long  known  to  be  operating  in  the  case 
oi  particles  from  approximately  10  to  1 
micron  in  size  but  it  is  not  improbable  that 
the  colloidal  particles  of  the  benzidine  dyes, 
whose   dimensions  must  lie  below  a  hun- 
dredth of  such  size,  are  received  into  the 
cell  in  an  essentially  similar  way.    Owing 
to  their  comparative  minuteness,  however, 
th^se  particles  are  enabled  to  gain  entry 
into  many  cells  quite  incapable  of  receiving 
larger  ones.    The  fibroblast  and  mesothelial 
stains  are  examples  of  this.    Yet  in  none 
of  these  cases  does  the  cell,  as  it  were,  drink 

s  Experiments  with  Dr.   Samuel   J.   Crowe,   as 
jet  tmpnblished. 

^Groes^   Beitr,  g.  patK  AnaU,  Bd.  51,  p.  528, 

1911. 
^JdMeCardj    aad  Evans,  Berliner  Med.  Woch., 

1912,  No.  M. ' 
•«  Evans  and  Wintemitz  aa  yet  unpublished. 


in  the  dye  particles,  as  it  does  the  freely 
diffusing  ions  of  a  salt  solution.  Nor  in- 
deed are  the  dye  molecular-aggregates  pha- 
gocytized  in  the  usual  acceptation  of  the 
term,  for  there  is  not  merely  a  protoplasmic 
flow  around  a  foreign  body.  Countless  ul- 
tramicroscopic  particles  of  the  foreign  body 
are  let  into  the  peripheral  protoplasm 
and  collected  in  the  more  central  lying  de- 
pots which  we  can  at  last  recognize  under 
the  microscope  as  the  dye  granules. 

This  moving  together  or  centralization  of 
the  dye  in  granules  is  not  a  reaction  pecul- 
iar to  the  dyes,  for  an  identical  phenome- 
non is  seen  when  colloidal  silver  is  used,  in 
which  the  particles  have  dimensions  also 
considerably  below  the  limits  of  ordinary 
microscopic  vision  and  far  below  the  dimen- 
sions of  the  intra-cellular  granules  in  which 
they  are  later  agminated.*  Yet  we  have 
never  hesitated  to  speak  of  the  phagocyto- 
sis of  silver  aggregates  in  this  later  case. 

We  have  to  do  then,  in  the  case  of  cells 
which  are  stained  vitally  by  these  dyes, 
with  a  great  host  of  elements  scattered  all 
over  the  body,  serving  in  some  special  or- 
gans as  the  lining  of  blood  and  lymph  ves- 
sels, but  in  the  great  interstitial  tissue  of 
the  body  withput  the  vessels,  equally  abun- 
dant, cells  whose  primary  function  seems 
to  be  the  engulfment  of  particles  whose 
physical  dimensions  fall  within  certain 
limits.  These  scavenger  cells,  as  it  were, 
rid  ^  the  blood  and  tissue  juices  of  many 
kinds  of  useful  and  unusef ul  debris.  How 
they  do  this  may  still  be  difScult  to  explain, 
but  there  seems  no  doubt  but  that  their  pro- 
toplasm in  contrast  to  that  of  epithelial 
cells  consists  of  a  peculiar  physical  system. 

6  Bechold  (Zeitschr.  f.  chemie  und  Industrie  der 
EoUoide,  2  Jhrg.,  heft  1,  2)  has  determined  that 
the  aggregates  of  collargol-Heyden  have  a  diam- 
eter of  20  MM*  They  consist  of  aggregates  of  metal- 
lic particles  and  particles  of  the  schutz-koUoid  to- 
gether. 
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That  useful  and  unnsefal  debris  oceors 
normaUy  in  the  body  needa  not,  we  take 
it,  be  defended,  for  the  continual  breaking 
down  of  some  cellular  elements  of  short 
life,  the  red  blood  corpuscles,  for  example, 
set  free  substances  whose  physical  dimen- 
sions enable  them  to  be  engulfed  by  many 
of  the  cells  which  we  have  described  (occur- 
rence of  blood  pigment  in  liver,  spleen, 
lymph  glands  and  bone  marrow)  but  that 
this  reaction  needs  by  no  means  be  consid- 
ered as  one  adapted  for  the  engulfment  of 
bodies  of  this  class  is  proven  conclusively 
by  a  number  of  observations  made  very  re- 
cently by  Giaccio  and  others  which  go  to 
show  that  fatty  acids  and  lipoid  substances 
are  stored  by  the  same  cells.  We  are  con- 
cerned then  with  cells  of  great  physiologi- 
cal importance  to  the  organism,  cells  whose 
action  in  this  capacity,  we  believe,  seems 
proven  to  be  conditioned  by  physical  and 
not  chemical  forces  of  response. 

Herbert  M.  Evans, 
Werner  Schulehann 


COMPABATIVE   BEGI8TRATI0N    STATIS- 
TICS^ 

One  of  the  greatest  difficulties  encountered 
in  the  compilation  of  comparative  university 
statistics  is  found  in  the  apparent  impossi- 
bility of  securing  uniformity.  This  difficulty 
is  owing  in  large  measure  to  two  factors,  one 
quantitative  and  the  other  qualitatiTC.  An 
illustration  of  the  former  is  furnished  by  the 
fact  that  the  student  attending  six  weeks  of 
summer  session  is  recognized  as  a  full  unit, 
just  as  much  as  the  student  of  an  engineering 
school  who  annually  puts  in  thirty-six  hours 
a  week  for  two  half-years  and  several  weeks  in 
camp;  and  similarly  a  person  engaged  in 
secondary  teaching  who  registers  for  a  single 
late-afternoon  or  Saturday  morning  course 
counts  as  a  full  unit  just  as  well  as  a  candi- 
date for  the  doctorate  who  spends  his  entire 

1  Paper  presented  at  the  annual  meeting  of  the 
American  Association  of  Collegiate  Begistrars, 
Richmond,  Va.,  1014. 


time  at  the  university.    Again,  there  are  the 
students  in  so-called  short  courses,  in  agricul- 
ture, for  example,  who  receive  as  much  recog- 
nition as  those  who  spend  the  entire  year  at 
the  university.    As  a  matter  of  fact,  the  most 
satisfactory  solution  along  this  line  would  he 
found  in  adopting  a  student-hour  unit,  hut 
this,  from  the  very  nature  of  the  case,  would 
be   an  extremely  complicated  procedure.    A 
simpler  solution  is  reached  by  separating  Ae 
summer  session  and  short  course  students  from 
those  attending  the  entire  year,  and  similarly 
by  separating  the  full  time  from  the  partial 
time  students.    A  difficulty  would  arise  in  con- 
nection with  the  point  at  which  the  line  be- 
tween these  two  groups  is  to  be  drawn,  but 
this  could  readily  be  adjusted  by  agreement 
between   the  institutions   involved.     In  ihia 
connection  it  might  also  be  pointed  out  that 
owing  to  the  fact  that  many  secondary  schools 
graduate  classes  in  January  as  well  as  in  June^ 
several  colleges  and  universities  are  admitting 
new  students  in  February;  they  sx>end  only 
half  a  year  at  the  institution,  but  are  counted 
as  full  units.    On  the  other  hand,  the  number 
of  regular  students  enrolling  for  work  in  the 
summer  session  in  order  to  reduce  their  time 
of  residence  or  to  make  up  conditions  is  con- 
stantly on  the  increase. 

So  far  as  the  qualitative  distinction  is  con- 
cerned, it  must  be  borne  in  mind  that  the  size 
of  a  university  gives  no  more  indication  of  its 
efficiency  than  the  population  of  a  country 
does  of  its  degree  of  civilization,  or  the  size 
of  a  city  does  of  the  morals  and  social  welfare 
of  its  inhabitants.     Oomparative  registration 
statistics,  as  they  have  been  published  by  the 
writer  from  time  to  time  in  Soienob  and  else- 
where, have  therefore  little  qualitative  signif- 
icance, inasmuch  as  such  items  as  standards 
of  admission  and  advancement,  efficiency  of 
instruction,  equipment,  and  the  like,  are  neces- 
sarily ignored  in  the  comparison.     So  far  as 
we   are   concerned   in   the  present  instanfte, 
standards  of  admission  constitute  perhaps  the 
most  significant  item.    No  student  should,  in 
my  opinion,  be  counted  in  the  enrollment  of  a 
university,   who  has  not   offered  graduation 
from  a  secondary  school  for  admission.     For- 
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tonately  the  admission  requirements  in  this 
oomitry,  owing  to  the  influence  of  the  Carnegie 
Foundation,  the  Association  of  American  ITni- 
yersitieSy  the  American  Medical  Association 
and  similar  organizations,  are  heing  rapidly 
increased  all  along  the  line,  hut  courses  are 
still  offered  at  several  universities  in  which 
liigh-school  graduation  is  not  demanded  for 
admission.     The  students  registered  in  such 
oonrses  should  he  rigidly  excluded  in  the  uni- 
versity total,  but  it  is  not  always  an  easy 
matter  for  the  outsider  to  determine  who  these 
students  are,  and  consequently  our  sole  depend- 
ence lies  in  the  cooperation  of  the  reporting 
officers  of  the  institution  concerned.    Of  less 
importance,  though  not  entirely  without  sig- 
nificance, IB  the  difference  that  still  exists  in 
entrance    requirements    for   the   professional 
schools,  several  of  which  insist  npon  a  bach- 
elor's degree,  while  others  are  still  satisfied 
with  high  school  graduation.    It  would  seem 
that  a  student  in  a  medical  school  who  holds 
a  bachelor's  degree  would  have  greater  quali- 
tative value,  other  things  being  equal,  than 
one  who  has  entered  the  school  directly  from 
the  high  school.     The  adoption  by  so  many 
institutions  of  the  so-called  Columbia  or  com- 
bined-course plan,  in  accordance  with  which 
six  years  are  devoted  to  work  for  the  bachelor's 
and  the  professional  degrees,  is  bringing  about 
a  certain  amount  of  uniformity  in  this  direc- 
tion.    Yet  even  where  college  graduation  is 
demanded   for  admission  to  the  professional 
schools,    and   more  particularly  to  the  non- 
professional   graduate  schools   (political   sci- 
ence, philosophy,  pure  science),  some  difficulty 
is   encountered,   inasmuch   as  the  bachelor's 
degrees  of  American  colleges  are  unfortunately 
not  of   equal    value,  and  for  that  reason  a 
number    of    grsLdiU&te  schools   do  not  accept 
graduation  from  certain  specified  colleges  for 
admission.     This  is  a  matter  which  only  time 
can  remedy^  and  fortunately  there  are  indica- 
tions that  the  work  of  these  inferior  institu- 
tions is  slowly   but  surely  improving.     Com- 
parative statistics  of  the  professional  schools 
showing  the  percentage  of  college  graduates 
enrolled  in  these  schools  are  therefore  of  dis- 
tinct value. 


A  word  should  be  said  concerning  the  inclu- 
sion of  extension  students  in  the  grand  total 
enrollment  of  a  university.  As  a  matter  of 
fact,  extension  students  are  frequently,  quan- 
titatively as  well  as  qualitatively,  on  a  par 
with  summer-session  students.  They  are,  ia 
many  instances,  at  several  institutions  in  most 
instances,  graduates  of  high  schools  following 
work  of  college  or  university  grade  given  by 
regular  officers  of  the  institution  concerned, 
and  there  seems  to  be  no  reason  why  an  exten- 
sion student  registered  for  a  gn^aduate  course 
in  literature  should  not  be  counted  in  the 
university's  total  with  as  much  justification 
as  the  high  school  teacher  who  is  enrolled  as  a 
candidate  for  the  master's  degree  but  attend- 
ing only  a  single  Saturday  morning  course. 
On  the  other  hand,  extension  students  are 
from  the  very  nature  of  the  case  practically 
all  partial-time  students,  and  for  this  and 
several  other  reasons  it  is  safer  perhaps  to 
keep  them  in  a  category  by  themselves.  Audi- 
tors in  attendance  on  a  six-hour  lecture  course 
should  not  be  included  at  all,  as  they  some- 
times are. 

Considerable  difficulty  is  constantly  experi- 
enced in  prevailing  upon  reporting  officers  to 
eliminate  the  item  of  double  registration.  The 
ideal  table  of  comparative  registration  statis- 
tics would  simply  ignore  this  item;  where  it  is 
not  ignored,  an  element  of  unfairness  is  at 
once  introduced.  The  student  should  be  con- 
sidered primarily  registered  in  one  faculty 
onlyirted  if  he  happens  to  be  enrolled  in  a 
combilfed  course,  he  should,  for  example,  in 
his  third  and  fourth  years  as  a  candidate  for 
the  bachelor's  degree,  which  coincides  with  the 
first  and  second  years  of  his  candidacy  for  the 
medical  or  engineering  degree,  be  counted 
either  as  a  college  student  or  as  a  medical  or 
engineering  school  student,  but  not,  as  is  fre- 
quently done,  as  both.  The  latter  method 
unduly  swells  the  size  of  the  individual  facul- 
ties of  the  institution.  Similarly,  the  students 
at  Columbia  University  enrolled  as  candidates 
for  the  master's  or  the  doctor's  degree  and 
with  the  major  subject  in  education  should  be 
included  either  in  the  faculty  of  philosophy 
or  in  Teachers  College,  but  not  in  both.    In 
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such  cases  a  footnote  can  readily  be  added  call- 
ing attention  to  the  actual  state  of  affairs. 
Where  the  enrollment  at  a  summer  session  is 
included,  the  item  of  double  registration  giv- 
ing the  number  of  students  in  attendance  on 
the  summer  session  who  returned  for  work  in 
the  fall  is  of  course  unavoidable. 

So  far  as  the  individual  tables  of  statistics 
prepared  by  the  office  of  the  registrar  are  con- 
cerned, I  consider  the  geographical  distribu- 
tion figures  as  among  the  most  valuable,  espe- 
cially in  view  of  the  fact  that  these  are  not 
prepared  by  the  Commissioner  of  Education. 
In  the  preparation  of  these  statistics  it  should 
be  borne  in  mind  that  students  are  often  in- 
clined to  enroll  from  the  town  or  state  in 
which  the  institution  in  question  is  located, 
instead  of  from  their  actual  home.  A  distinc- 
tion should  be  drawn,  for  example,  between  the 
Chinese  student  who  spends  four  years  in  this 
country  and  returns  to  his  native  land,  and  the 
student  from  Germany  who  enters  one  of  our 
professional  schools  and  contemplates  remain- 
ing in  this  country.  Statistics  of  birth  are 
also  valuable,  although  rarely  compiled.  This 
applies  also  to  statistics  indicating  the  voca- 
tions of  the  students'  fathers. 

In  connection  with  tables  illustrating 
changes  in  enrollment  covering  a  period  of 
years,  attention  should  also  be  called  to  the 
percentage  of  increase  (or  decrease),  which  is 
usually  more  valuable  in  connection  with 
comparative  statistics  than  a  mere  statement 
of  growth  in  student  units. 

So  far  as  tables  illustrating  specific  items 
of  registration  are  concerned,  I  would  respect- 
fully recommend  the  suggestive  tables  and 
diagrams  included  in  the  recently  published 
annual  report  of  the  registrar  of  the  University 
of  Illinois,  which  possess  the  merit  of  simplic- 
ity and  clearness. 

In  my  opinion  the  wide  distribution  of  uni- 
versity statistics  is  just  as  valuable  as  the 
dissemination  of  statistical  material  compiled 
by  the  census  office,  only  it  must  always  be 
borne  in  mind  that  in  connection  with  an  edu- 
cational institution  size  is  by  no  means  a 
primary  consideration.  Entirely  as  much 
fault  may  be  found  with  an  overgrown  de- 


partment, school  or  university,  as  with  an 
overgrown  boy,  city  or  potato.    It  is  always 
necessary,  in  the  case  of  comparative  figures, 
to  read  between  the  lines,  although  there  is  no 
doubt  of  the  fact  that  not  infrequently  the 
laige  enrollment  in  a  particular  school  is  due 
to   the   well-deserved   reputation   which  this 
school  enjoys,  as  witness  the  Harvard  Law 
School,  the  Johns  Hopkins  Medical  School 
and  the  Columbia  Graduate  School.    Any  at- 
tempt, however,  especially  on  the  part  of  over- 
zealous  alumni,  to  overemphasize  size  at  the 
expense  of  efficiency,  should  be  deplored.    In 
this  connection  the  following  paragrraph  in  the 
last  annual  report  of  President  Butler  will  be 
of  interest: 

The  popular  mind  is  easily  impressed  with  sixe, 
and  particularly  with  large  numbers.     The  fact 
that  Columbia  University  has  under  its  influenee 
and  instruction  nuiny  thousands  of  students  is  an- 
nually heralded  in  the  public  press  as  entitling  it 
to  claim  precedence  over  other  inatitutions  at  home 
or  abroad.    Within  the  university  itself  no  saeh 
feeling    prevails.      The    growth    in    numbeis   so 
marked  in  recent  years,  is,  of  course,  gratifying  in 
80   far  as   it  indicates   that  the  curriculum,  the 
equipment,  and  particularly  the  teachers  and  in- 
vestigators of  Columbia  are  sought  on  their  own 
account.    But  we  deplore  growth  in  numbers  unless 
it  were  accompanied  by  a  steady  increase  in  the 
quality  of  the  students.  .  .  .  What  should  con- 
cern  us  is   the  quality,   the   character    and  the 
homogeneity  of  the  several  units  of   which  the 
total  It  eomposed.  Rudolf  Tombo,  Jb. 

COLUKBIA  UNIVEBSmr 


ABTHUB  HENBY  PIERCE 

Arthur  IIenrt  Pierce,  for  fourteen  years 
professor  of  psychology  at  Smith  College,  died 
of  pneumonia,  after  a  brief  illness,  on  Febra* 
ary  20,  at  Northampton,  Mass.    He  was  bom 
in  Westboro,  Mass.,  July  30,  1867.    He  gradu- 
ated at  Amherst  in  1888  and  for  two  years 
thereafter  taught  mathematics  in  the  college. 
His  post-grraduate  studies  in  psychology  weie 
pursued  at  Harvard,  where  he  received  tiie 
master's  degree  in  1892  and  the  doctor's  degree 
in  1809,  and  at  the  universities    of   Berlin, 
Strassburg  and  Paris,  which  he  frequented  in 
the  years  1894-1897.    He  was  the  first  hokte 
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of  the  Kellogg  University  Fellowship^  his 
tenure  of  which  lasted  from  1894  to  1900.  In 
1900  he  was  appointed  professor  of  psychology 
in  Smith  College.  He  was  an  active  memher 
of  the  American  Psychological  Association, 
being  for  three  years  its  secretary  (190&-1910) 
and  for  another  three  years  a  valued  member 
of  the  council  (1911-1913).  For  the  past  four 
years  he  was  editor-in-diief  of  the  Psycho^ 
logical  Bulletin.  His  first  contribution  to 
psychological  science  was  an  investigation  on 
phenomena  of  attention  conducted  in  col- 
laboration with  J.  R.  Angell  in  the  Harvard 
laboratory  and  published  in  1892.  Two  years 
later  he  published  a  paper  on  the  localization 
oi  sound.  For  several  years  he  made  a  careful 
study  of  geometrical-optical  illusions.  The 
results  of  these  researches  were  collected  into 
a  volume,  the  '^Studies  in  Auditory  and 
Visual  Space-Perception,"  published  in  1901. 
Since  tiien  his  attention  as  a  psychologist  was 
largely  given  to  phenomena  of  dreams,  hyp- 
notism, subconsciousness  and  synesthesia,  in 
which  field  the  most  important  of  his  publica- 
tions was  the  noteworthy  paper  entitled,  '*  An 
Appeal  from  the  Prevailing  Doctrine  of  a 
Detached  Subconsciousness,"  published  in  the 
Oarman  memorial  volume  in  1906. 

Arthur  Pierce  was  a  man  of  singular  breadth, 
balance  and  clarity  of  mind,  of  equable  temper 
and  of  rare  personal  charm.    All  his  work  as 
teacher,    investigator  and  administrator  was 
marked    by  thorough   conscientiousness   and 
carefol  attention  to  details.    His  cheerful  dis- 
position,  his  unvarying  courtesy,  his  quick, 
yet   unobtrusive,   sympathy,  his   resourceful- 
ness and  his  practical  good  sense  made  him 
universally  admired  and  beloved  and  his  loss 
will  be  deeply  and  widely  felt  not  only  by  his 
p^ycholoerical  colleagues,  but  by  many  in  di- 
verse walks   of  life  who  counted  him  as  a 
loyal  friend. 

H.  N.  G. 


THB  FAIBFOET  BIOLOGICAL  STATION 

Tbs  biologrical  laboratory  of  the  United 
States  Bureau  of  Fisheries,  Fairport  Station, 
will  be  opened  for  general  biological  investi- 
gationa  in  the  early  part  of  the  coming  sum- 


mer. This  is  the  first  permanent  laboratory 
established  by  the  government  for  the  special 
study  of  freshwater  biology  and  problems 
relating  to  freshwater  fishery  resources.  The 
station  is  located  on  the  Mississippi  Biver 
twenty  miles  west  of  Davenport  and  eight 
miles  east  of  Muscatine,  Iowa,  on  the  main 
line  of  the  Bock  Island  railway  between  Chi- 
cago and  Kansas  City.  Chicago,  Milwaukee 
and  St.  Paul  Bailway  trains  from  Chicago  to 
Kansas  City  also  pass  through  Fairport,  using 
the  Bock  Island  tracks. 

The  Fairport  station  was  established  by  Act 
of  Congress  for  mussel  propagation  and  bio- 
logical investigations.  It  has  been  in  con- 
struction for  several  years,  during  which 
period  the  permanent  stafi  of  the  station  and 
a  few  associates  have  been  engaged,  apart 
from  the  propagation  work,  in  experiments 
and  other  forms  of  investigation,  both  at  the 
station  and  in  the  field  in  various  parts  of  the 
Mississippi  basin.  Small  temporary  quarters 
were  occupied. 

The  permanent  laboratory  building,  which 
is  about  50  X  1^  f^^>  was  constructed  last 
year,  and  it  is  now  largely  equipped  and 
ready  for  summer  occupancy.  The  two  main 
stories  of  the  laboratory  building  comprise  a 
general  laboratory,  and  several  smaller  special 
laboratories,  a  library,  storeroom,  offices  and 
six  bed-chambers.  On  the  third  floor  are  addi- 
tional bed-chambers  and  storage  compart- 
ments, while  the  dining-room  and  kitchen  are 
located  in  the  basement.  The  building  is  sup- 
plied throughout  with  filtered  water  from  an 
underground  concrete  cistern  on  the  hillside. 

On  the  grounds  below  and  above  the  rail- 
way are  ten  earth  ponds,  the  largest  of  which 
is  an  acre  and  a  quarter  in  extent,  and  four- 
teen small  concrete-lined  ponds  of  different 
forms  and  depth.  There  is  also  a  tank  house, 
twenty-five  by  fifty  feet,  in  which  are  various 
tanks  and  troughs.  The  ponds  and  the  tank 
house  are  supplied  with  unfiltered  river  water 
drawn  by  gravity  from  a  storage  basin  hold- 
ing about  two  million  gallons.  The  pumping 
equipment  consists  of  three  steam-turbine- 
driven  pumping  units  of  a  maximum  pumping 


458 


SCIENCE 


[N.  a  Vol.  XXXIZ.K0. 1004 


capacity  of  about  three  million  gallons  per 
day.  An  artesian  well  on  the  grounds  near  the 
river  offers  a  limited  flow  of  hard  water,  which 
is  not  stored. 

The  grounds  comprise  sixty  acres  of  cleared 
and  wooded  land,  mostly  with  a  gentle  slope, 
and  extending  from  the  banks  of  the  rirer  to 
the  top  of  the  bluffs.  The  river  frontage  is 
about  a  quarter  of  a  mile. 

The  station  has  two  launches  and  a  num- 
ber of  rowboats,  with  one  portable  Evinrude 
motor.  A  fishing  crew  is  engaged  almost  daily. 
Opportunities  are,  therefore,  offered  for  col- 
lecting in  the  various  parts  of  the  river  or  in 
the  lakes  and  slues  which  are  found  in  the 
islands  and  the  lowlands  of  the  Illinois  shore. 
Interesting  aquatic  environments  are  also  pre- 
sented by  the  ponds  on  the  station  grounds, 
which  are  generally  very  rich  in  plankton. 

The  laboratory  will  not  only  be  used  by  the 
permanent  staff  and  associates  of  the  bureau 
engaged  on  special  problems,  but  it  is  desired 
to  extend  the  facilities  of  the  institution  to 
other  investigators  desiring  to  study  problems 
for  which  the  conditions  at  Fairport  may  be 
particularly  favorable. 

The  laboratory  is  furnished  with  the  ordi- 
nary glassware  and  scientific  apparatus.  No 
charge  will  be  made  for  occupancy  of  tables  or 
dormitory  rooms,  but  the  mess  will  be  operated 
upon  a  cooperative  plan,  each  participant 
sharing  in  the  expense.  Further  conditions 
and  information  will  be  supplied  upon  request. 

Since  only  a  limited  number  can  be  accom- 
modated in  the  first  season,  it  is  requested 
that  applicants  for  tables  address  the  Com- 
missioner of  Fisheries,  Washington,  D.  C,  or 
the  director  of  the  biological  station,  Fairport, 
Iowa,  as  early  as  practicable.  Investigators 
requiring  the  use  of  special  or  unusual  appa- 
ratus should  communicate  particularly  with 
the  director,  in  order  that  they  may  be  in- 
formed as  to  the  special  equipment  of  the 
station  related  to  their  needs. 


BOBERT  E.  COKER, 

Direeiar 


March  2,  1914 


A   NATIONAL  ASSOCIATION   OF   UNIVBir- 
SITY  PB0FES80B8 

In  the  spring  of  1913  a  circular  letter, 
signed  by  most  of  the  full  professors  of  the 
Johns  Hopkins  University*  was  sent  to  mem- 
bers of  the  faculties  of  nine  other  universities, 
inviting  them  to  consider  the  advisability  of 
the  formation  of  a  national  association  of  uni- 
versity professors,  and  to  send  delegates  to 
an  informal  conference  for  the  discussion  of 
the  matter.  The  letter  contained  the  follow- 
ing statement  of  the  reasons  actuating  the 
signers  of  it: 

The  reasons  which  seem  to  demand  the  forma- 
tion of  such  an   association   are  fairly  evident 
The  university  teacher  is  professionally  concerned 
with  two  distinct,  though  related,  interests.    Both 
of  these  interests  can  be  furthered  by  cooperation 
and  the  interchange  of  views,  and  therefore,  bj 
organization;  for  only  one  of  them  has  suitable 
organization  yet  been  attained.     As  scholar  and 
investigator  the  teacher  is  interested  in  the  ad- 
vancement of  learning  and  the  diffusion  of  knowl- 
edge in  his  specialty;  and  cooperative  effort  for 
these     ends     is     already    effectively     organized, 
through  our  numerous  technical  societies  and  the 
several  sections  of  the  Am^ican  Association.    Bnt 
the  university  professor  is  also  concerned,  as  a 
member  of  the  legislative  body  of  his  local  insti- 
tution, with  many  questions  of  educational  policy 
which  are  of  more  than  local  significance;  he  is 
a  member  of  a  professional  body  which  is  the  spe- 
cial custodian  of  certain  ideals,  and  the  organ 
for  the  performance  of  certain  functions  essoitial 
to  the  well-being  of  society;  and  concerning  the 
character,  efficiency,  public  influence  and  good  re- 
pute of  this  body  he  can  not  be  indifferent.    It  is 
on  this  side  that  there  is  need  for  more  d^nite  and 
more   comprehensive   organization.      The    general 
purposes,  therefore,  of  the  contemplated  associa- 
tion would  be  to  promote  a  more  general  and 
methodical  discussion  of  the  educational  probUaBS 
of  the  university;  to  create  means  for  the  authori- 
tative expression  of  the  public  opinion  of  the  pro- 
fession; and  to  make  possible  collective  action,  on 
occasions  when  such  action  seems  called  for. 

A  favorable  response  was  received  in  all 
cases,  and  statements  expressing  the  belief  in. 
the  desirability  of  the  formation  of  such  an 
association  were  drawn  up  and  signed  by 
members  of  the  faculties  of  most  of  the  uni- 
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Tersities  addressed.    The  proposed  conference 
was  held  in  Baltimore  on  Novemher  17,  1913, 
on  the  eve  of  the  annual  meeting  of  the  Na- 
tional Academy  of  Sciences.    It  was  attended 
by  eighteen  delegates,  from  the  following  uni- 
versities: Clark  (Professors  Taher  and  Web- 
ster);    Columbia     (Professors     Cattell     and 
Dewey);    Oomell    (Professors    Bennett    and 
Nichols);  Harvard  (Professor  Minot);  Johns 
Hopkins  (Professors  Ames,  Bloomfield,  Love- 
joy,   Morley);  Princeton   (Professors   Capps, 
Kemmerer,  Warren);  Wisconsin   (Professors 
Cole,  Marlatt),  and  Yale  (Professors  Harri- 
son, Mendel).    After  prolonged  discussion  of 
the  whole  subject  it  was  unanimously  voted 
that  the  organization  of  the  proposed  associa- 
tion should  be  undertaken;  and  the  chairman. 
Professor  Bloomfield,  was  authorized  to  ap- 
point a  committee,  representing  the  principal 
subjects  of  study  and  the  principal  univer- 
sities,  (a)   to  determine  what  professors,  or 
classes    of   professors,   should   be   invited   to 
attend  a  meeting,  to  be  held  at  some  time 
during  the  current  year,  for  the  formal  estab- 
lishment of  the  association;  (&)  to  determine 
the  time  and  place  of  this  meeting,  and  (c)  to 
prepare  a  draft  of  a  constitution.    After  some 
unavoidable  delays,  the  chairman  of  the  con- 
ference has  annoimced  the  composition  of  the 
committee  as  follows:  Astronomy,  George  C. 
Comstock  (Wis.);  Biological  Sciences,  E.  G. 
(Tonklin   (Princeton),  R.  G.  Harrison  (Yale) 
and    Theodore  Hough    (Virginia);   Classical 
Philology,  E.  Capps  (Princeton);  Chemistry, 
Julius  Stieglitz  (Chicago) ;  Economics,  M.  A. 
Aldrich    (Tulane),   Alvin  S.   Johnson    (Cor- 
nell) ;  Education  and  Psychology,  John  Dewey 
(Columbia) ;  Engineering,  Guide  Marx  (Stan- 
ford);   English,   J.  W.  Bright   (Johns  Hop- 
kins),   O.    M.  Gayley  (California);  Geology, 
W.  H.   Hobbs  (Mich.);  Germanic  Philology, 
M.  G.  lieamed  (Penn.) ;  History,  W.  E.  Dodd 
(Chica^ro) ;    Xaw,  Boscoe  Pound  (Harvard) ; 
Mathematics,  C.  J.  K^ser  (Columbia),  Henry 
Taber  (Clark);  Medicine,  C.  S.  Minot  (Har- 
vard);   Oriental  Languages,  Morris  Jastrow 
(Penn.);   Philosophy,  A.  O.  Lovejoy  (Johns 
Hopkins),    Frank  Thilly  (Cornell);  Physics, 
C.  E.  Ifendenhall  (Wis.);  Political  Science, 


Isidor  Loeb  (Missouri);  Bomance  Philology, 
F.  M.  Warren  (Yale).  Professor  Dewey  has 
consented  to  act  as  chairman. 

In  selecting  the  members  of  this  committee 
of  twenly-five,  the  chairman  of  the  conference 
has,  of  course,  had  in  mind  three  criteria: 
the  representation  of  the  principal  univer- 
sities, the  representation  of  the  several  sci- 
ences, and  the  special  quaMcations  of  indi- 
viduals for  service  upon  such  a  committee. 
With  very  few  exceptions  those  first  asked  to 
serve  upon  the  committee  have  readily  agreed 
to  do  so.  In  two  or  three  instances,  however, 
it  has  been  necessary  to  leave  important  uni- 
versities thus  far  unrepresented,  owing  to  the 
inability  of  the  professors  first  invited  to 
serve,  and  the  inexpediency  of  further  delay- 
ing public  announcement  of  the  committee's 
membership  until  other  representatives  of 
those  institutions  could  be  selected  and  noti- 
fied, and  their  acceptances  be  received.  The 
committee  may  be  exi)ected  to  begin  at  once 
the  consideration  of  the  questions  submitted 
to  it;  and  it  will  doubtless  be  able  to  annoimoe 
the  date  of  the  contemplated  meeting,  and  its 
general  proposals  with  respect  to  the  associa- 
tion, within  a  few  months. 


SCIENTIFIC  NOTES  AND  NEWS 

The  College  of  Physicians  of  Philadelphia, 
the  American  Philosophical  Society,  the  Li- 
brary Company  of  Philadelphia,  the  Jefferson 
Medical  College  and  the  Academy  of  Natural 
Sciences  have  arrange  a  memorial  in  honor  of 
the  late  Dr.  S.  Weir  Mitchell,  to  be  held  on 
the  evening  of  March  81,  in  the  Hall  of  the 
College  of  Physicians.  Addresses  will  be  de- 
livered by  Dr.  Talcott  Williams,  New  York 
City;  Dr.  William  H.  Welch,  Baltimore,  and 
Mr.  Owen  Wister,  Philadelphia. 

Dr.  Charles  W.  Eliot,  president  emeritus 
of  Harvard  University,  celebrated  his  eightieth 
birthday  on  March  20. 

A  PORTRAIT  of  Dr.  James  Ward,  professor 
of  mental  philosophy  at  the  University  of 
Cambridge,  by  Mr.  Ambrose  McEvoy,  has  been 
presented  to  the  university. 
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Thk  Uniyersity  of  Cambridge  propoflee  to 
confer  on  the  occasion  of  the  opening  of  the 
new  physiological  laboratory  on  June  9  the 
degree  of  doctor  of  science  on  Sir  William 
Osier,  Sir  David  Ferrier,  Sir  E.  A.  Scbafer 
and  Professor  E.  H.  Starling. 

The  opening  ceremonies  of  the  Institute  for 
Medical  Kesearch,  founded  with  an  endow- 
ment of  $1,000,000  by  Mrs.  George  William 
Hooper  in  memory  of  her  husband,  were  held 
on  March  7  at  the  University  of  California 
Hospital,  San  Francisco.  Addresses  were  made 
by  Dr.  Henry  S.  Pritchett,  of  the  Carnegie 
Foundation,  on  ''The  Value  of  Medical  Re- 
search to  a  Great  City,"  and  by  Dr.  Richard 
Milk  Pearce,  Philadelphia,  on  ''  The  Opportu- 
nity of  the  University  in  Medical  Research." 

The  Vienna  Prehistoric  Society  was  re- 
cently founded  with  Professor  Moritz  Hoernes, 
of  the  University  of  Vienna,  as  its  president. 

On  the  occasion  of  the  thirtieth  anniversary 
of  the  Circolo  Matematico  of  Palermo  a  gold 
medal  will  be  presented  to  Dr.  Giovanni  B. 
Guccia,  founder  of  the  society  and  editor  of 
its  publications. 

The  Hon.  Bertrand  Russell,  of  the  Univer- 
sity of  Cambridge,  has  taken  up  his  duties  at 
Harvard  University  during  the  second  half- 
year. 

Professor  Charles  E.  Bessey,  of  the  Uni- 
versity of  Nebraska,  is  spending  the  month  of 
March  at  the  Desert  Botanical  Laboratory  of 
the  Carnegie  Institution  near  Tucson,  Ari- 
zona. Professor  Bessey  plans  to  study  and 
collect  material  of  numerous  species  of  the 
desert  flora.  While  he  is  away  Dr.  R.  J.  Pool 
is  in  charge  of  the  department  of  botany  at 
the  University  of  Nebraska. 

Professor  Willum  T.  Sedgwick,  head  of 
the  department  of  biology  and  public  health 
at  the  Massachusetts  Institute  of  Technology, 
has  been  given  leave  of  absence  for  the  presoit 
term,  on  account  of  a  recent  illness.  He  will 
pass  the  time  in  southern  Europe. 

Me.  Frank  Alvord  Perrbtt,  the  American 
volcanologist,  has  been  slightly  burned  on  the 
hands  and  legs  by  an  explosion  of  molten  lava 
while  studying  the  volcano  of  Sakura-Jima. 


A  TB8TIH0NIAL  dinner  was  tendered  to  Dr. 
Samud  Sheldon  at  the  Hotel  Astor  on  Mareh 
21  to  celebrate  a  quarter  of  a  century  of  sery- 
ice  as  professor  at  the  Polytechnic  Institate 
of  Brooklyn. 

The  members  of  the  Chemists'  Club,  New 
York,  gave  a  complimentary  dinner  to  Dr. 
Wolfgang  Ostwald,  of  the  University  of  Leip- 
zig, on  March  19. 

Mr.  Emil  Huber-Stockar,  engineer  in 
charge  for  the  Swiss  government  of  the  electri- 
fication of  the  Oothard  tunnel  and  president 
of  the  Swiss  national  committee  of  the  Inter- 
national Electrotechnical  Conmodssion,  was  a 
guest  of  honor  at  a  dinner  given  at  the  Engi- 
neers' Club,  New  York  City,  on  March  13,  by 
Mr.  C.  O.  Mailloux,  president  of  the  American 
Institute  of  Electrical  Enginears. 

Professor  Oeorge  Grant  MacCurdt,  oi 
Yale  University,  has  been  elected  a  correspond- 
ing member  of  the  Numismatic  and  Antiquar- 
ian Society  of  Philadelphia. 

Mr.  Francois  E.  Matthes,  associate  geolo- 
gist of  the  U.  S.  Geological  Survey,  has  been 
elected  a  corresponding  member  of  the  Inter- 
national Glacier  Commission. 

Professor  H.  H.  Norris,  until  last  year 
professor  of  electrical  engineering  in  Cornell 
University,  has  accepted  an  appointment  as 
associate  editor  of  the  Electric  RaUufOif 
Journal,  and,  beginning  on  July  1,  when  his 
term  as  secretary  of  the  Society  for  the  Pro- 
motion of  Engineering  Education  expires,  he 
will  devote  his  entire  time  to  that  publication. 

Carl  Spencer  Miluken  has  been  appointed 
assistant  superintendent  of  Agricultural  Ex- 
tension in  the  University  of  California,  with 
headquarters  at  the  Graduate  School  of  Trop- 
ical Agriculture  at  Riverside. 

Dr.  Henrt  Norris  Russell,  professor  of 
astronomy  in  Princeton  University,  lectured 
before  the  Columbia  Chapter. of  Sigma  Xi  on 
March  24,  the  subject  being  "  Eclipsin^r  Vari- 
able Stars." 

Professor  Roswell  H.  Johnson,  <d  the 
University  of  Pittsburgh,  lectured  before  tiie 
department  of  geology  of  Columbia  TJniver- 
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sity  on  March  24  and  26,  the  snbjectB  of  his 
lectures  being  "  The  Origin  of  Petroleum  and 
Natural  Gas,  New  and  Old  Theories"  and 
'^Proposed  Methods  of  Securing  an  Increased 
Yield  from  OO-wells.'' 

Professor  Arthur  W.  Ooodspeed,  of  the 
University  of  Penn^ylyania,  lectured  at  Buck- 
nell  University  on  March  18  on  "Radio- 
activity with  Special  Reference  to  Radium.'^ 

Professor  F.  E.  Lloyd,  of  McOill  Univer- 
sity, recently  gave  a  lecture  before  the  Ottawa 
Field  Naturalist's  Club  on  the  subject  of 
"Abscession  in  Flowers,  Fruits  and  Leaves.** 

Professor  Oeoroe  Grant  MaoCurdy,  of 
Yale  University,  completed  on  March  10  a  tour 
of  the  eastern  Canadian  circuit,  where  he  lec- 
tured on  "  The  Dawn  of  Art "  by  invitation 
of  the  Archeological  Institute  of  America  at 
St  John,  Halifax,  Quebec,  Montreal,  Ottawa, 
Toronto  and  Hamilton. 

AnoLPH  Francis  Alphonse  Bandelier,  a 
distinguished  authority  on  South  American 
archeology,  lecturer  in  Columbia  University, 
died  in  Madrid,  Spain,  on  March  20,  aged 
aeventgr-four  years. 

Dr.  W.  T.  Dutton,  professor  of  mathe- 
matics and  civil  engineering  at  Allegheny 
College,  in  Meadville,  Pa.,  has  died  at  the  age 
o£  sixty-two  years. 

Professor  Giuseppe  Mergalli,  director  of 
the  Mount  Vesuvius  observatory,  and  professor 
of  Tulcanology  and  seismology  in  the  Univer- 
sity of  Naples,  has  died  at  the  age  of  sixty- 
four  years,  having  been  burned  by  the  over- 
taming  of  a  lamp,  or  perhaps  murdered 

Dr.  Edward  C.  Pickering,  director  of  the 
Harvard  College  Observatory,  has  sent  under 
date  of  March  10,  the  following  bulletin: 

The  f oBowing  statement  has  been  received  from 
Piofeeaor  W.  H.  Pickering,  in  charge  of  the 
iCandeviUe  Station  of  this  observatory:  Attention 
was  eaUed  to  the  lunar  crater,  Einmart,  in  A.  N. 
4704.  It  is  there  stated  that  its  interior  was  very 
brilliant  in  January,  1913,  but  since  March  had 
been  very  much  darker.  This  darkness  persisted 
throQgbout  the  remainder  of  the  year,  and  through 
January  cf  this  year.  In  February,  however,  it 
again  brightened  up,  being  about  as  bright  as  it 


was  in  February,  1913,  though  by  no  means  as 
brilliant  as  in  January  of  that  year.  As  it  is  a 
large  crater,  25  miles  in  diameter,  the  brightness 
of  its  interior  may  be  easily  observed,  even  with  a 
small  teleacoipe  and  under  unfavorable  atmospheric 
conditions.  This  past  month  it  has  been  <?0arly 
brighter  than  any  area  of  similar  size  betrt'^n  it 
and  the  limb.  This  had  not  been  the  case  'Ince 
the  previous  March.  In  the  preceding  Janua^  it 
was  the  brightest  area  of  that  size  visible  at^'chat 
time  upon  the  Moon.  All  observations  should  be 
made  immediately  following  the  first  quarter.  The 
interior  is  full  of  fine  brilliant  detail,  constantly 
varying,  not  only  from  night  to  night,  but  also 
from  month  to  month.  This  observation  is,  how- 
ever, probably  too  difficult  for  any  northern  tele- 
scope, since  it  requires  not  merely  one,  but  a  suc- 
cession of  fine  nights. 

There  is  in  the  Paris  Museum  of  Natural 
History  a  skull,  which,  according  to  tradition, 
once  enclosed  the  brain  of  Descartes.  The 
British  Medical  Journal  says  that  the  Acad- 
emy of  Fine  Arts  recently  invited  Dr.  Paul 
Richer,  professor  of  anatomy  in  the  Paris 
School  of  Fine  Arts,  and  a  member  both  of 
the  Academy  of  Medicine  and  the  Academy 
of  Fine  Arts,  to  compare  by  scientific  meth- 
ods, in  collaboration  with  M.  Oaston  Darbouz, 
the  supposed  skull  of  Descartes  with  the  dif- 
ferent portraits  of  the  famous  philosopher. 
Dr.  Eicher  indicated  on  a  plaster  cast  given 
him  by  the  museum  certain  distinctive  char- 
acters which  are  well  marked  on  the  head  of 
the  portrait  painted  by  Franz  Hals.  It  is 
said  to  be  on  these  resemblances  that  Cuvier 
based  the  opinion  that  the  skull  is  authentic, 
which  he  expressed  in  1821.  He  next  drew  a 
skull,  as  closely  adapted  as  possible,  resembling 
that  outlined  in  the  portrait.  Then  he  made 
a  drawing  of  the  museum  skull  posed  with  the 
same  orientation  and  on  the  same  scale  as  the 
head  of  the  portrait.  Lastly,  he  superim- 
posed the  two  drawings.  In  his  first  drawing 
Dr.  Eicher  marked  certain  points — at  the  root 
of  the  bones  of  the  nose,  on  the  external 
orbital  apophyses,  and  on  the  nasal  spine. 
These  same  points  were  repeated  on  the  cast 
of  the  skull  in  the  museum.  By  means  of 
these  marks  it  was  easy  to  place  with  almost 
mathematical  precision  the  skull  in  the  posi- 
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tion  which  Hals  had  given  his  model.     The 
t^uperimposition  of  the  two  drawings  showed 
an  almost  absolute  agreement.     On  the  other 
hand,  other  drawings  made  under  the  same 
conc^tions  of  several  skulls  taken  at  random, 
showed  notable  discrepancies.     The  same  ex- 
pei|pent  was  repeated  with  the  other  portraits 
oi^i^cartes,  namely,  that  by  Sebastian  Bour- 
do&'  in  the  Louvre;  that  of  Beck,  of  which 
there  is  a  copy  in  the  library  of  the  institute, 
the  terra  cotta  medallion  of  the  Versailles 
Museum,  and  an  old  portrait  by  an  unknown 
painter  belonging  to  M.  Rulhe,  of  Courvevoie. 
The  comparison  of  the  skulls  in  these  different 
portraits  with  that  of  the  museum  shows  some 
striking  resemblances,  but  never  so  complete 
an  agreement  as  was  found  with  the  Hals  por- 
trait.    Before  Dr.  Richer  began  his  investiga- 
tion much  the  same  procedure  was  employed 
by  Dr.  Vemeau,  professor  of  anthropology  at 
the  museum,  who  came  to  the  same  conclusion. 
As  a  matter  of  history  it  is  known  that  the 
skull  was  detached  from  the  philosopher's  body 
in  1666  by  Israel  Planstrom,  Captain  of  the 
Queen  of  Sweden's  Guards,  and  it  was  given 
to  the  French  nation  by  Berzelius.     Now  that 
the  relic  has  been  satisfactorily  identified,  it 
is  suggested  that  it  should  be  placed  in  the 
coffin  which  contains  the  decapitated  skeleton 
of  the  philosopher.     This  is  in  the  Church  of 
Saint  Germain  des  Pr6s,  where  it  lies  in  one 
of  the  chai>els  between  the  remains  of  Mabil- 
lon  and  those  of  Montfaucon.     Another  sug- 
gestion is  that  the  skeleton  and  skull  might  be 
solemnly  transferred  to  the  Pantheon  in  ac- 
cordance with  a  decree  of  the  Convention  of 
October  2,  1793,  to  which  effect  was  never 
given.      At  a  meeting  of  the  Academic  des 
Sciences  on  January  20,  Professor  Edmond 
Perrier  declared  that  the  identification  having 
been  made  conclusively,  it  was  no  longer  right 
that  this  relic  of  the  great  thinker  should  be 
left  amidst  the  collections  of  the  gallery  of 
anthropology  and  paleontology  in  the  museum. 
He  undertook  to  have  a  kind  of  reliquary  con- 
structed in  one  of  the  rooms  of  the  museum 
where  there  are  already  relics  of  other  famous 
men.     There  the  skull  of  Descartes  will  be 


deposited,  together  with  the  documents  estab- 
lishing its  authenticity. 


UNIVEB8IT7    AND    EDUCATIONAL   NEWS 

Tentative  plans  for  buildings  to  replace  the 
burned  College  Hall  of  Wellesley  College  pro- 
vide for  a  quadrangle,  including  four  build- 
ings, on  the  old  site.  It  is  expected  that  the 
college  will  be  able  to  reopen  on  April  7. 

Amhebst  College  has  received  a  bequest  of 
$5,000  for  a  scholarship  under  the  will  of  Addi- 
son Brown,  late  of  New  York,  and  a  non-grad- 
uate of  the  class  of  1852. 

Under  the  will  of  the  late  Dr.  Boaewell 
Park  the  medical  department  of  the  Univer- 
sity of  Buffalo  will  receive  his  entire  medical 
library  of  about  three  thousand  volumes. 

The  valuable  psychological  library  of  Dr. 
Arthur  Henry  Pierce,  late  professor  of  psy- 
chology at  Smith  College,  has  been  given,  to 
the  college. 

It  is  said  that  the  secretary  of  the  interior 
has  written  to  the  chairman  of  the  house  com- 
mittee on  education  expressing  disapproval  oi 
the  bill  to  establish  a  national  university. 

The  first  structure  that  the  Massachusetts 
Institute  of  Technology  has  erected  for  its  owu 
uses  on  its  site  in  Cambridge  is  the  new  aero- 
dynamic laboratory.  The  building  is  finished 
and  the  apparatus  is  in  process  of  installation. 
The  portion  of  its  equipment  that  is  first  to  be 
installed  is  the  four-foot  wind  tunnel  with  its 
accompanying  blower.  This  is  of  the  pattern 
now  in  use  at  the  National  Physical  Labora- 
tory at  Teddington,  England,  which  has  fur- 
nished the  plans. 

It  is  expected  that  a  school  of  fisheries  wUl 
be  established  at  the  University  of  Washing- 
ton. If  the  plans  mature,  the  resulting  school 
will  be  the  first  school  of  its  kind  in  the 
United  States,  though  there  are  such  schools 
in  Japan  and  other  coimtries. 

Professor  Frederick  Slooum,  who  for  the 
past  four  years  has  been  in  charge  of  the  solar 
observations  and  stellar  parallax  Tvork  at  the 
Yerkes  Observatory,  has  heeaa.  elected  professor 
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of  astronomy  at  Wesleyan  IJniyersity,  Middle- 
town,  Oonn.,  and  will  assume  liis  n^w  duties 
in  the  autumn.  A  new  observatory  will  be 
erected  immediately  as  a  memorial  to  the  late 
Professor  Van  Vleck,  for  many  years  in 
charge  of  that  department  at  Wesleyan. 

Dr.  Willum  C.  Alpebs,  formerly  a  trustee 
of  the  College  of  Pharmacy  of  Columbia  XJni- 
versity,  has  been  appointed  dean  and  professor 
of  pharmacy  of  the  pharmaceutical  depart- 
ment of  Western  Beserve  University. 

Mb.  Eobbrt  N.  Hoyt,  '09,  has  been  ap- 
pointed by  the  corporation  of  the  Massachu- 
setts Institute  of  Technology  special  lecturer 
on  public  health  administration. 

Mb.  Seabct  B.  Slaoe,  B.S.,  Georgia,  '11; 
AJI.,  Harvard,  '12,  has  been  appointed  ad- 
junct professor  of  civil  engineering  and  road 
esEpert  at  the  University  of  Georgia. 

Professor  Bubton  H.  Camp,  who  has  been 
associate  professor  of  mathematics  at  Wes- 
leyan University,  has  been  advanced  to  a  full 
professorship. 

Dr.  Ellis  M.  Fbost,  instructor  in  clinical 
medicine  and  microscopic  anatomy  in  the 
School  of  Medicine,  University  of  Pittsburgh, 
has  been  appointed  to  the  position  of  director 
of  the  department  of  health  of  the  university. 


DISCUSSION  AND  COBBESPONDENCB 

SMALL   AEBULS  AND  THE  8TBENGTH  OF  WIBELESS 

SIGNALS 

Fbw  persons  realize  the  ease  with  which 
wireless  signals,  such  as  are  sent  from  the 
Navy  station  at  Arlington,  Va.,  and  Sayville, 
liong  Islazid,  may  be  intercepted  and  read,  even 
when  one  is  some  distance  from  the  sending 
station. 

Tti  connection  with  some  experiments  on  the 
effect  of  foliage,  humidity,  etc.,  on  the 
stren^rth  of  the  wireless  signals  sent  from  the 
goyemment  station  at  Arlington,  the  '^iter 
was  impressed  by  the  large  amount  of  power 
intercepted  by  an  aerial  erected  on  the  uni- 
versity campus  and  an  attempt  was  made  to 
see  if  these  signals  could  be  read  with  a  much 
lees  pretentious  aerial.    During  the  writer's 


summer  vacation  spent  near  Morgantown,  W. 
Va.,  on  the  banks  of  the  Monongahela  Biver, 
a  T  aerial  consisting  of  two  No.  18  wires,  100 
feet  long,  was  stretched  up  between  two  trees 
on  the  side  of  a  hill  at  the  back  of  the  camp. 
This  aerial  was  approximately  30  feet  high 
and  50  feet  from  the  top  of  the  hill.  There 
were  quite  a  few  trees  in  the  neighborhood  of 
the  aerial  and  in  most  cases  they  extended 
well  above  the  highest  point  of  the  aeriaL  Some 
difBiculty  was  met  with  in  trying  to  find  a  sat- 
isfactory ground  connection,  but  as  soon  as 
that  was  secured  the  ''  time  signals  "  could  be 
heard  very  clearly  even  in  the  brightest  sun- 
shine and  on  the  warmest  days  of  last  August. 

Upon  the  writer's  return  to  Morgantown  he 
found  that  not  only  the  "  time  signals  "  from 
Arlington  but  the  Sayville  Long  Island  press 
dispatches  covld  be  heard  with  a  T  aerial  con- 
sisting of  three  No.  18  wires,  80  feet  long, 
fastened  to  the  rafters  in  the  attic  of  his  resi- 
dence. Later  experiments  showed  that  both 
these  signals  could  not  only  be  heard,  but 
were  loud  enough  to  be  read  by  using  an  ordi- 
nary iron  bed  with  a  wire  soldered  to  the  mid- 
dle of  one  side  for  the  aerial.  The  bed  was 
located  on  the  second  floor  of  the  house  and 
was  about  12  feet  above  the  level  of  the  street. 

The  receiving  apparatus  consisted  of  a  Navy 
type  of  loose-coupled  receiving  transformer,  a 
variable  condenser,  a  silicon  detector  used 
without  batteries  and  1,000-ohm  telephone  re- 
ceivers. A  gas  pipe  leading  to  a  gas  stove  in 
the  room  served  as  the  ground  line. 

Morgantown  is  162.3  miles  from  Arlington, 
Va.,  and  374.6  miles  from  Sayville,  Long  Is- 
land, with  both  the  Blue  Kidge  and  the  Alle- 
gheny Mountains  between.  The  peaks  of  some 
of  these  mountains  rise  as  high  as  2,200  feet 
above  the  top  of  the  writer's  residence  and 
for  the  most  part  are  covered  with  forests.  In 
view  of  the  distance  from  the  sending  stations 
and  the  mountainous  character  of  the  country 
over  which  these  signals  are  transmitted  the 
results  obtained  with  these  low  and  small 
aerials  seem  to  warrant  this  brief  description. 

0.  W.  Wagookeb 

West  YntoiNiA  Univebsitt, 

MOBOANTOWN,  WEST  ViBOINIA 
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A   SDfPLB   AFPAIUTDS   FOR   WASHINO   SHALL   ACT 
DKLICATB  OBJECTS  FOR  BKOTIONINa 

The  apparatas  here  described  was  devised 
for  waBhing  snudl  and  delicate  objects  fixed  in 
Flenuning-fluid.  It  has  been  found  succaesful 
and  economical  for  washing  with  distilled 
water  also. 

The  apparatus  consists  of  a  round-hottomed 
glasi  tube,  six  inches  long  and  one  inch  in 
diameter,  a  double-bored,  tightl;  fitting  stop- 


not  act  as  s  eyphon.  The  inner  arm  of  tbii 
tube  is  covered  with  bolting-silk  also,  to  pre- 
vent the  escape  of  an;  material  which  mij 
fioat.* 

With  the  water  merely  dripping,  s  liter  per 
hour,  the  material  Ib  kept  in  constant  motiOD 
and  thoroughly  vaehed. 

S.  I.  EoBNHAUgEB 
THE  CORRESPONDENCE  OF  LINNAEUS 

To  THE  Editob  of  SCIENCE :  Br.  J.  M.  Hultb, 
of  the  University  Library  of  Upsala,  who  hai 
succeeded  to  the  editorship  of  Carl  von  Linux's 
correspondence,  formerly  edited  by  the  late 
Professor  Th.  U.  Fries,  desires  information 
as  to  the  whereabouts  of  letters  to  and  from 
Linng  which  might  be  found  in  collectione  in 
this  country.  Individuals  or  institutions  har- 
ing  such  letters  are  asked  to  communicate 
with  the  undersigned. 

Aksel  Q.  S.  Josepbson 

The  John  Ckbrak  LiBaAKT, 
CbioaiH),  III. 


per,'  through  which  the  inlet  tube  A  and  the 
U-shsped  outlet  tube  B  pass. 

The  inlet  tube  A  should  be  inserted  at  a 
slight  angle  so  that  ita  lower  end  lies  in  the 
center  of  the  round-bottomed  tube  within  half 
an  inch  of  the  bottom.  This  end  is  covered 
with  a  piece  of  fine  bolting-silk  fastened  with 
a  rubber  band.  The  bolting-silk  breaks  th« 
force  of  the  inflowing  water,  but  more  espe- 
cially prevents  the  entrance  of  any  foreign  sub- 
Stance  which  might  dose  the  outlet  The 
upper  end  of  tube  A  is  connected  by  a  rubber 
tube  to  the  distilled  water  reservoir  or  faucet 
The  flow  of  water  is  regulated  by  acrew  com- 
pressor 0. 

The  outlet  tube  B  has  its  inner  arm  a  trifle 
longer  than  the  oater  arm,  so  thst  the  IT  does 

>  Tbe  stopper  and  small  tubes  must  flt  tightly 
to  maintain  an  air  ebamber  between  the  stopper 
and  the  lower  end  of  tube  B. 


EXHIBITION  OF  THE  DOTAL  FHOTOOSAPHIC  SOCIETT 

To  TBE  Editor  op  Science:  The  Bojsl 
Photograi^ic  Society  of  Grest  Britain  are 
holding  their  fifty-ninth  annual  exhibition  in 
August  and  September  of  this  year.  This  is 
the  most  representative  exhibition  of  photo- 
graphic work  in  the  world,  and  the  society  is 
anxious  to  make  it  more  international  in 
character.  It  is  very  desirable  that  American 
scientific  photography  should  be  fully  repre- 
sented at  the  exhibition,  and  in  order  to  en- 
able this  to  be  done  with  less  work  to  the 
exhibitor,  I  have  arranged  to  collect  and  for- 
ward American  work  intended  for  tbe  scien- 
tific section. 

This  work  should  consist  of  prints  showing 
the  use  of  photogrsphy  for  scientific  purposes 
and  its  application  to  spectroscopy,  astronomy, 
radiography,  biology,  etc.  Photographa  should 
reach  me  not  later  than  Friday,  July  10. 
They  should  he  mounted  but  not  framed. 

■  If  tbe  objects  to  be  washed  tend  to  float,  a 
disk  of  perforated  eelluloid  throni^  whieh  tte 
inlet  tubs  passes  may  be  placed  aboat  ajt  ineh 
from  the  bottom  of  the  laigsr  tube. 
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I  should  be  glad  if  any  worker  who  is  able 
to  send  photographs  will  communicate  with 
me  as  soon  as  possible  so  that  I  might  arrange 
for  the  receiving  and  entry  of  the  exhibit. 

C.  E.  K.  Mees 
Ressabch  Laboratobt, 
Kodak  Park, 
bochxsteb,  n.  y. 


SCIENTIFIC   BOOKS 

Definitions  in  Physics.  By  Kabl  Eugen 
GuTHE,  PhJD.,  Professor  of  Physics  in  the 
University  of  Michigan  and  Dean  of  the 
Graduate  Department.  New  York,  The 
Macmillan  Company.  1913.  Pp.  vii  + 
107. 

A  man's  convictions  are  vastly  more  im- 
portant than  the  logical  processes  by  which  he 
reaches  them;  and  his  convictions  are  repre- 
sented in  a  large  degn^ee  by  the  definitions 
which  he  adopts.     It  follows,  therefore,  that 
the  appearance  of  a  volume  of  definitions  by  a 
scholar  of  high  standing  in  any  particular 
field  of  thought  is  a  matter  of  some  moment. 
There  is  danger  of  taking  physics  too  seri- 
ously; and  nothing  is  easier  than  to  employ 
definitions  in  such  a  way  as  to  produce  in  the 
student-mind  what  Professor  Franklin  calls 
"  a  stress  of  dryness."    But  when  the  technical 
terms  of  his  own  science  have  been  collected 
by  a  well-known  specialist  they  become  a  mat- 
ter of  keen  interest,  and  all  the  more  so  when 
that  specialist  is  an  experienced  and  success- 
ful teacher  as  is  Professor  Guthe. 

Definitions  grow  as  our  ideas  grow.    They 
are  not  the  fixtures  of  the  Medes  and  Per- 
sians.    Compare  the  modem  definition  of  the 
crab  Tvith  the  classical  one  given  in  the  French 
Academy's  dictionary.     Or  consider  how  the 
resistance  term  in  Ohm's  law  developed  into 
impedance  upon  the  introduction  of  alternating 
currents.    Previous  to  the  renaissance  forces 
were  defined  only  in  a  statical  way;  anything 
that  would  flatten  out  the  muscles  of  the  hand, 
bend   a   beam»  disturb  the  configuration  of  a 
steelyard,  or  bring  out  any  other  strain  re- 
quiring  work  was  classified  as  a  force;  and 
conversely  the  term  force  was  used  at  that 


time  to  include  many  ideas,  such  as  speed, 
impulse,  energy  and  power,  which  now  lie 
quite  without  its  limits.  Shortly  after  the 
renaissance  the  concept  of  force  was  enlarged 
so  as  to  take  in  the  time-rate  of  change  of 
momentum;  later  the  generalized  forces  of 
Lagrange  are  included.  Again  the  Peltier  ef- 
fect is  defined  quite  differently  from  what  it 
was  before  the  Thomson  effect  was  discovered. 

A  list  of  definitions  is  therefore  a  list  of 
variable  quantities  and  can  hardly  be  regarded 
as  more  than  a  cross-section  of  the  conven- 
tions ag^reed  upon  by  the  generation  which 
uses  them. 

The  book  under  review  is  one  which  can  not 
fail  to  be  of  the  utmost  help  to  any  student  of 
general  physics.  The  definitions  are  arranged 
under  the  classical  five  chapters  of  physics. 
Each  quantitative  concept  is,  as  a  rule,  first 
defined  in  simple  English  and  in  terms  al- 
ready explained  or  assumed;  next  follows  a 
mathematical  expression  which  may  be  consid- 
ered as  a  repetition  of  the  first  definition,  and 
frequently,  as  an  expression  of  natural  law. 
The  definitions  are  remarkable  for  their  clear- 
ness, simplicity  and  brevity;  if  at  any  point 
indefiniteness  suggests  itself  one  feels  that  ad- 
ditional details  have  been  omitted  only  to  se- 
cure brevity.  This  feature  is  illustrated  by 
the  first  paragraph  in  the  book  which  defines 
physics  in  a  manner  which  is  elegant  but  so 
general  as  to  leave  doubt  in  the  reader's  mind 
as  to  whether  physics  and  physical  science  are 
one  and  the  same. 

At  the  outset  the  author  enunciates  his 
conviction  that  ^'  certain  concepts  used  in 
physics  are  deductions  and  generalizations 
from  individual  experience  and  can  not  be 
strictly  defined.  Such  are  the  concepts  of 
extension  (space,  with  its  subdivisions  of  vol- 
ume, area,  length  and  direction),  time,  force, 
warmth,  cold,  etc."  On  the  same  page,  a  phys^ 
ical  quantity  is  defined  as  "  a  definite  concept 
capable  of  measurement." 

Every  one  who  thus  finds  force  listed  among 
the  indefinables  will  surely  understand  that 
Professor  Guthe  here  means  to  imply  nothing 
more  than  that  no  complete  and  satisfactory 
definition  has  yet  been  given.    For  only  a  few 
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pa^es  later  we  find  that  he  himself  offers  the 
following  definition: 

*' Force  is  the  cause  of  a  change  or  of  a 
tendency  to  change  in  the  state  of  rest  of  a 
body  or  of  its  deviation  from  uniform  rectilin- 
ear motion.  The  idea  of  force  is  based  upon 
the  fundamental  concept  of  the  effort  neces- 
sary to  change  the  position  of  a  body  at  rest 
or  the  uniform  rectilinear  motion  of  a  body. 
It  is  assumed  to  be  the  cause  of  such  a 
change,  to  be  proportional  to  the  acceleration 
produced,  and  to  be  in  the  direction  of  the 
added  acceleration.  It  is  a  vector  quantity. 
A  force  is  measured  by  the  equation  F  =  ma, 
which  may  serve  as  a  definition." 

Waiving  all  considerations  which  might  be 
urged  against  this  definition  on  the  ground 
that  physics  is  not  at  all  concerned  with 
^'causes,"  and  laying  aside  all  pedagogical 
considerations,  your  reviewer  would  like  to 
ask,  purely  for  information,  this  one  question : 
Is  there  any  single  property,  save  only  the 
space-variation  of  energy,  which  is  character- 
istic of  all  the  physical  quantities  which  one 
finds  labelled  as  ''forces"  by  the  leading 
physicists  of  the  present  time?  Is  there  any 
single  feature,  or  set  of  features,  which  can 
serve  as  a  defining  quality  for  force?  No 
question  is  here  raised  about  any  general  defi- 
nition of  force  such  as  that  which  occupies 
ten  columns  of  fine  print  in  the  great  Oxford 
Dictionary.  The  inquiry  here  made  is  much 
eimpler.  It  pertaine  only  to  the  forces  which 
are  employed  every  day  in  physics.  The  one 
and  serious  objection  against  defining  force 
in  terms  of  energy  or  work  is,  of  course,  the 
fact  that  work  and  energy  are  universally  de- 
fined in  terms  of  force. 

The  crux  of  the  situation  would  then  appear 
to  be  the  following :  one  is  compelled  either  to 
employ  the  vicious  circle  just  indicated  or  to 
discover  some  property  other  than  space-varia- 
tion of  energy,  which  is  common  to  all  forces. 
It  goes  without  saying,  perhaps,  that  the  space- 
variation  here  referred  to  is  that  employed  by 
Lagrange  in  his  definition  of  generalized 
force,^  and  is  intended  to  include  both  angu- 
lar and  linear  space.     To  make  it  perfectly 

iMee.  Anoi.,  I.,  p.  334. 


clear  that  there  is  nothing  hazy  or  indefinite 
about  the  query  here  raised  it  may  be  well  to 
summarize  the  principal  types  of  force  whicb 
one  meets  in  any  standard  discussion,  sach  a» 
that  of  Thomson  and  Tait,  or  Webster. 

1.  First  of  all  there  is  the  straightaway 
mass-acceleration  in  which  the  momentum  of 
a  particle  is  altered  while  its  direction  of  mo- 
tion remains  constant,  e,  g.,  a  particle  falling* 
under  gravity. 

2.  The  force  which  produces  a  change  in  the 
direction  of  momentum  of  a  particle,  leaving^ 
the  scalar  value  of  its  momentum  constant, 
e.  g.,  centrifugal  force,  wivo). 

3.  The  non-conservative  force  which  is  in- 
dex>endent  of  the  speed  and  is  illustrated, 
within  limits,  by  that  of  sliding  friction.  One 
may  of  course  assign  a  part  of  the  force  of 
friction  to  the  mass-acceleration  of  the  small 
abraded  particles. 

4.  The  non-conservative  force  which  varies 
directly  as  the  speed,  and  possesses  a  dissipa- 
tion function,  illustrated  by  certain  viscons 
resistances.  Here  again  one  may  assign  ac- 
celeration, hence  speed  and  heat,  to  the  small 
invisible  particles. 

5.  The  force  which  produces  a  change  in  the 
shape  or  size  of  an  elastic  body  or  in  the  con- 
figuration of  a  gravitational,  magnetic  or 
electric  system. 

The  reader  will  find  a  more  elegant  analysis 
of  the  typical  mechanical  forces  in  Webstei^s 
"Dynamics,"  p.  123;  but  the  above  list  suf- 
fices to  show  the  diversity  in  which  some  com- 
mon factor  is  sought.     If  we  admit  that  a 
mass-acceleration  is  characteristic  of  the  first 
four  types  listed  above,  can  the  all-powerful 
electron  theory  bring  the  fifth  type  also  into 
this  category?     Or  is  there  some  better  way 
around  this  impassel     Or  must  we  concur 
with  Professor  Guthe  in  his  opinion  that  force 
can  not  be  defined?    To  say  that  it  is  some- 
times definable  and  sometimes  not  is  about  as 
satisfactory   as   that   ancient   testimonial   of 
good  character  which  asserted  that  ''  the  man 
is  honest;  at  least  he  is  honest  nine  times  out 
of  ten."     Even  those  who  believe    there  is 
something  profound  and  mysterious  about  the 
concept  of  force,  just  as  there  is  something 
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away  beyond  our  ken  in  tlie  structure  of  mat- 
ter, say  of  copper,  will  confess  that  the  chemist 
can  point  to  a  certain  set  of  properties  which 
are  necessary  and  sufficient  to  delimit  copper 
from  every  other  known  substance.    The  ques- 
tion here  raised  is  similar,  namely,  Oan  forces 
be  groni)ed  into  a  class  by  themselves  i   And,  if 
00,  what  are  the  marks,  or  the  one  mark,  by 
which  this  class  is  set  ofF  from  the  other  phys- 
ical quantities?    Dr.  Dadourian,  in  his  ^'An- 
alytical Mechanics,"  p.  15,  has  perhaps  given 
an  answer  to  this  question:  but  if  so,  only  by 
introducing  a  term — nctian — ^which  the  intelli- 
gmt  reader  will  consider  an  undefined  syn- 
onym of  force,  equally  complex  and  equally  in- 
definite.'    Every  one  agrees  that  a  force  is 
represented,  in  a  general  way,  by  a  push  or 
ptsU;  but  the  question  here  raised  is  this :  How 
is  a  push  to  be  defined  in  a  quantitative  and 
consistent  manner? 

Returning  now  from  this  digression  sug- 
gested   by   Professor   Guthe's   treatment   of 
mechanics,  the  definitions  in  Sound  and  Heat 
are  brief  and  excellent.    Those  in  Magnetism 
and  Electricity  are  introduced  with  the  inter- 
esting* remark  that  ''the  existence  of  ether  in 
space  is  accepted  as  a  means  of  interpreting 
phenomena  that  can  not  be  explained  by  the 
properties  of  ordinary  matter."     The  defini- 
tions wHich  follow  are  especially  fine  and  are 
certain  to  furnish  new  and  helpful  viewpoints 
to  any  serious  student;  the  same  is  true  of  the 
section  devoted  to  optics.    Where  differences 
of  opinion  might  arise — and  they  are  numer- 
ous— one    feels   always   that  the  text,   as   it 
stands,  clearly  sets  forth  the  essential  facts 
of  the  case.  He37BT  Obew 

Introduction  to  the  Study  of  Igneous  Rocks, 
"By  OeobiOe  I.  FiNLAT,  Ph.D.  New  York  and 
London.  McOraw-Hill  Book  Company,  Inc. 
1913.     Pp.  vii  +  228.    Price  $2.00  net 

Tliis  little  book  is  said  by  its  author  to  be 
intended  as  an  introduction  to  the  exhaustive 
treatises  on  the  subject  of  igneous  rocks,  and 
consists  of  a  brief  statement  of  the  qualitative 
dassificatioii  of  igneous  rocks;  a  description 

2  See  Bettger,  Scixngx,  January  23, 1914,  p.  140. 


of  the  method  of  determining  such  rocks  in 
hand  specimens,  and  a  short  chapter  on  the 
optical  properties  of  minerals  and  the  methods 
by  which  they  are  determined.  This  is  fol- 
lowed by  chapters  on  identification  of  the 
essential  and  accessory  minerals  of  igneous 
rocks;  and  by  chapters  on  the  "igneous  type 
rocks"  and  of  varietal  rocks  related  to  the 
type  rocks;  a  brief  synopsis  of  a  method  of 
describing  rocks;  and  an  outline  of  the  quan- 
titative classification  of  igneous  rocks,  with 
numerous  examples  of  the  method  of  calcula- 
tion of  the  norm,  with  numerical  tables  to 
facilitate  the  calculation.  There  are  also 
tabulated  statements  of  the  physical  charac- 
teristics of  the  chief  rock  minerals. 

The  book  is  well  gotten  up  and  is  to  be  com- 
mended for  its  author's  appreciation  of  the 
value  of  quantitative  methods  of  determination 
and  description,  and  for  his  simple  and  direct 
manner  of  describing  the  ordinary  method  of 
procedure  in  the  customary  identification  of 
rocks  in  hand  si)ecimens,  and  of  minerals 
under  the  microscope. 

It  is  a  mistake,  however,  to  call  the  book  an 
introduction  to  the  more  serious  study  of 
igneous  rocks  as  set  forth  in  larger  treatises 
on  the  subject.  It  would  seem  to  have  been 
prepared  for  a  class  of  students  who  did  not 
intend  to  study  the  subject  thoroughly,  a  very 
large  and  legitimate  class  who  desire  only  a 
slight  knowledge  of  the  subject.  For  the  work 
labors  under  the  disadvantage  of  an  attempt  to 
simplify  a  highly  complex  subject,  and  to  ex- 
press in  a  few  words  ideas  and  definitions 
which  require  fuller  statements  and  amplifica- 
tion in  order  to  be  correct.  The  attempt  has 
led  the  author  into  some  errors  that  he  might 
have  avoided.  It  has  emphasized  the  idea  of 
rock  types,  which  will  lead  students  to  expect 
what  they  will  not  find  in  nature,  and  it  has 
given  false  ideas  as  to  the  composition  of 
rocks  having  the  commonest  names.  The 
author  himself  remarks  that  the  concise  state- 
ment made  in  the  table  of  igneous  rocks  on 
page  98  may  readily  be  misinterpreted  by  the 
beginner.  Why  then  make  it?  It  certainly 
conveys  the  impression  that  andesites  are  char- 
acterized by  mica  and  amphibole,  and  that 
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pyroxene  is  subordinate.  One  who  is  not  a 
beginner  knows  that  most  andesites  contain 
more  pyroxene  than  mica  or  amphibole;  and 
in  many  instances  pyroxene  without  either 
mica  or  amphibole.  The  impression  is  also 
given  that  granite  does  not  contain  lime-soda- 
feldspar.  There  are  numerous  inaccuracies  of 
statement  and  definition  that  might  be  pointed 
out,  which  may  be  charged  to  the  attempt  at 
simplification.  It  does  not  seem  desirable  that 
students  who  intend  studying  petrology  thor- 
oughly should  begin  by  studying  it  in  an  in- 
adequate manner,  and  experience  the  neces- 
sity of  remodeling  some  of  their  fundamental 
concepts.  Joseph  P.  Iddinos 

An  Introduction  to  the  History  of  Medicine, 
with  Medical  Chronology,  Bibliographic 
Data  and  Test  Questions.  By  Fieldino  H. 
Garrison,  A.B.,  M.D.  Philadelphia,  W.  B. 
Saunders  Go.    1918. 

The  reproach  that  has  been  brought  against 
modern  science  to  the  effect  that  it  looks  only 
to  the  present  and  future  and  gives  little  con- 
sideration to  the  past,  probably  finds  the  least 
amount  of  justification  in  the  case  of  the  med- 
ical sciences,  if  one  may  judge  from  the  rapid 
increase  within  recent  years  in  the  amount  of 
literature,  both  periodical  and  monographic, 
that  deals  with  the  history  of  these  sciences. 
But  it  has  been  to  France,  and  more  especially 
to  Germany,  that  we  have  been  principally 
indebted  for  compendious  treatises  on  the  his- 
tory of  medicine,  the  only  works  of  that  na- 
ture written  within  recent  years  by  English- 
speaking  authors  being  the  brief  '' Epitome" 
of  Dr.  Roswell  Park  and  the  delightful  "  His- 
tory of  Physiology"  by  Sir  Michael  Foster. 
The  publication  of  the  work  before  us  is, 
therefore,  an  event  of  no  little  interest,  since 
it  places  in  the  hands  of  English  readers  a  re- 
liable, comprehensive  and  interesting  account 
of  the  development  of  medical  theory  and 
practise,  from  the  earliest  times  down  even  to 
the  present  day.  It  is  noteworthy  also  in  that 
its  production  has  been  made  possible  by  the 
unequalled  collection  of  works  dealing  with  the 
history  of  medicine  that  has  been  brought  to- 


gether in  the  library  of  the  surgeon-general  at 
Washington.  Dr.  Garrison  is  to  be  heaitily 
congratulated  upon  the  excellent  use  he  has 
made  of  it. 

The  book  opens  with  an  introductory  chap- 
ter on  the  identity  of  all  forms  of  ancient  and 
primitive  medicine,  and  then  follow  chapters 
on  Egyptian,  Sumerian  and  Oriental,  Greek 
(under  which  are  included  the  Alexandrian 
and  Roman  schools),  Byzantine,  Mohanune- 
dan  and  Jewish,  and  medieval  medicine,  all 
these  being  treated  in  the  brief  space  of  one 
hundred  and  thirty  pages.     Then  follows  a  well- 
balanced  chapter  on  the  period  of  the  E«si- 
aissance,  but  the  greater  part  of  the  book, 
nearly  five  hundred  pages  out  of  six  hundred 
and  sixty  odd,  is  devoted  to  the  history  of  the 
sixteenth  to  the  twentieth  centuries,  the  chap- 
ter on  the  twentieth  century  giving  a  wdcome 
review  of  the  development  of  our  knowledge 
of  such  subjects  as  the  internal  secretions,  the 
synthesis  of  proteins,  parasitology,  chemo-  and 
sero-therapy. 

Each  chapter  consists  of  a  biographic  and 
a  general  portion,  the  former  setting  forth  the 
main  features  of  the  lives,  endeavors  and  ac- 
complishments of  those  who  have  contributed 
in  any  degree  to  the  advancement  of  medicine, 
while  the  latter  sums  up  succinctly  and  clearly 
the  conditions  under  which  they   lived  and 
worked.    As  appendices  there  are  added  a  use- 
ful medical  chronology,  a  bibliography  and  a 
number  of  test  questions,  many  of  which  sug- 
gest interesting  topics  for  further  study  and 
investigation.      Finally,    mention    should    be 
made  of  the  excellent  indexes,  one  of  persona 
and  another  of  subjects,  both  of  which  appear 
to  be  entirely  satisfactory. 

Dr.  Garrison's  book  forms  a  trustworthy 
reference  for  those  who  are  interested  in  any 
phase  of  the  development  of  medicine.  No 
name  worthy  of  mention,  unless  it  be  that  of 
Dodoens,  seems  to  have  been  omitted,  and  al- 
though the  treatment  is  fundamentally  bio- 
graphic, the  subject  index  makes  it  easy  to 
ascertain  the  essential  events  in  the  dev^op- 
ment  of  special  departments  of  medicine. 
And  yet  with  all  this  thoroughness  in  so  small 
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a  comptts,  the  book  is  far  from  being  a  mere 
catalogue  of  names,  facts  and  dates.  The  au- 
thor'i  style  gives  life  to  his  descriptions;  he 
has  the  happy  faculty  of  seizing  upon  the  sa- 
lient points  of  his  subject  and  vivifying  them 
by  allusion,  comparison  and  quotation.  In- 
terest, too,  in  the  text  is  greatly  increased  by 
the  large  number  of  portraits  with  which  it  is 
illustrated,  a  feature  that  especially  distin- 
guishes the  book  in  comparison  with  its  pre- 
deoesBOTB. 

In  covering  so  vast  a  field  errors  are  almost 
onavoidable;  nevertheless  the  number  to  be 
noted  in  Dr.  Garrison's  book  is  so  small  that 
it  seems   almost  invidious  even  to  mention 
them.    It  hardly  seems  just,  however,  to  speak 
(p.  78)  of  Galen  as  "little  of  an  anatomist." 
Surely  the  writing  of  such  a  treatise  as  the 
^De  Anatomicis  administrationibus "  in  the 
second  century  marks  its  maker  as  one  of  the 
greatest  of  anatomists!     The  title  of  Aver- 
roes'  great  work  (p.  89)  is  not  "  Ketab,"  but 
rather  "  El-Kollijat,"  of  which  the  word  "  Col- 
liget"  is  merely  a  transliteration.     Mention 
should  surely  have  been  made  (p.  149)  of  the 
splendid    "  Quademi   d'Anatomia "    of   Leon- 
ardo, at  present  being  edited  by  Dr.  Hopstock 
and  his  colleagues.    The  discovery  of  the  pan- 
creatic duct  by  Wirsung  (p.  180)  was  made 
in  the  dissecting  room  of  Vesling  and  not  in 
that  of  Vesalius.    The  statement  (p.  602)  that 
"twins  always  have  the  same  sex"  is  mani- 
festly in  need  of  correction.    There  are  also  a 
few  obvious  minor  slips,  and  one  must  regret 
the  omission  from  the  bibliographic  appendix 
of  such  works  as  the  excellent  Vorlesungen  of 
Professor  Ernst  Schwalbe,  Le  Clerc's  "  His- 
toire  de  la  Medicine  Arabe,"  Lauth's  "His- 
toire  de  I'Anatomie  "  and  Medici's  interesting 
"Gompendio   storico  della  Scuola  Anatomica 
di  Bologna.^ 

But  such  errors  and  omissions  are  of  little 
account  beside  the  general  excellence  of  the 
work.  Its  thoroughness,  conciseness  and  clear- 
ness bespeak  for  it  the  fullest  appreciation 
from  all  who   are  interested  in  the  past  and 

future  of  medicine. 

J.  P.  McM. 


Stammering  and  Cognate  Defects  of  Speech. 
By  C.  S.  Bluemel.  2  vols.  New  York, 
Stechert  and  Company.    1913. 

The  first  volume  is  called  "  The  Psychology 
of  Stammering"  and  the  second  reviews  crit- 
ically many  of  the  current  systems  for  the 
treatment  of  speech  defects.    The  first  hundred 
pages  of  Volume  I.  are  employed  in  a  popular 
exposition   of   such   psychological   facts   and 
opinions  as  the  author  may  later  need  in  his 
description  of  the  etiology  of  stammering.    The 
chapter  headed  "  The  Brain  "  deals  rather  dog- 
matically with  some  of  the  mooted  questions 
of  cortical  localization  and  lacks  many  refer- 
ences  to  original  sources.     The  chapter  on 
aphasia   is   well   handled   and   serves   as   an 
excellent  introduction  to  the  author's  thesis 
that  "the  stammerer's  difficulty  is  transient 
auditory  amnesia  "  (p.  187),    It  is  well  shown 
that  this  amnesia  attaches  to  the  vowel  sounds, 
especially  to  the  more  obscure  ones,  and  that 
it  is  characteristic  of  the  audito-moteur  rather 
than  of  the  subject  possessing  predominantly 
the  visual  type  of  imagery.    We  have  abeady 
(pp.  98  and  103)  been  prepared  for  this  posi- 
tion by  the  foregoing  discussion  concerning 
the  necessary  incitation  for  voluntary  speech. 
This,  it  is  held,  always  involves  kinesthetic 
imagery,  auditory  imagery  being  supplemen- 
tary and  functioning  chiefly  in  vowel  produc- 
tion.   Consonant  production  may  be  actuated 
by  kinesthetic  imagery  alone,  but  not  so  the 
formation  of  the  short  and  relatively  "color- 
less" voice  sounds.     When  the  auditory  im- 
agery is  temporarily  lost  or  weakened  the  more 
obscure  vowel  sounds  become  impossible  of  pro- 
duction and  stammering  results.     This  posi- 
tion is  strengthened  both  by  introspection  and 
by  the  records  of  speech  cases,  and  if  correct 
is  of  the  utmost  value  in  indicating  the  appro- 
priate treatment  for  stammering. 

Volume  II.  includes  an  excellent  account 
of  current  systems  of  training,  treated  under 
the  chapter  titles:  Respiration,  Vocalization, 
Articulation,  Verbal  Exercises,  Mechanical 
Appliances  and  Psychological  Methods. 

Stevenson  Smith 
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SPECIAL  ABTICLES 
TILTED  SHORELINES  OF  ANCIENT  ORAIOTON  LAKE, 

omo^ 

Description, — ^A  lake  bed  mentioned  by 
Bead,^  by  the  present  author*  and  byDachnow- 
ski^  lies  in  a  mature,  branched,  preglacial, 
north  and  south,  valley  west  of  Wooster  and 
east  of  Ashland,  Ohio.  The  lake  which  occu- 
pied this  bed  shortly  after  the  ice  withdrew 
is  called  Craigton  Lake.  It  may  be  said  to 
center  near  Funk,  Ashland  county,  and  to 
extend  in  three  arms,  southward  seven  mUes, 
northward  about  eleven  miles  and  northwest- 
ward twelve  miles.  The  main  north-south  axis 
is  a  little  more  than  eighteen  miles  long. 

That  such  a  lake'  really  existed  is  abundantly 
attested  by  beaches,  cliffs,  deltas,  water-modi- 
fied moraines  and  extensive  flats  of  lake  clays. 

A  cursory  examination  of  the  features  in 
1912  suggested  that  the  beaches  were  not  now 
horizontal  and  during  the  past  summer  careful 
instrumental  leveling  starting  from  TJ.  S.  Geo- 
logical Survey  bench  marks  has  been  done  at 
several  points  along  the  lake  plain.  By  this 
means  it  was  found  that  the  beach  lines  are  far 
from  horizontal. 

The  delta  surfaces  at  the  northern  end  are 
1,040  feet  above  sea  level.  Some  little  wave 
work  can  be  seen  higher.  Three  miles  and  a 
half  southward  the  beaches  are  at  about  1,020. 
The  altitude  of  1,000-998  was  found  about  a 
mile  north  of  Funk.  At  Craigton  the  beach  is 
973  feet  high  and  at  the  southern  end  we  found 
it  to  be  960  feet  with  no  wave  work  higher. 
Allowing  5  feet  for  possible  fans  or  outwash 
deposits  on  the  delta  at  the  upper  end,  where 
the  proper  level  on  which  to  read  is  extremely 
difficult  to  determine,  we  still  have  1,035  here 

1  Summary  of  a  paper  presented  before  the  Ohio 
Academy  of  Science,  at  Oberlin,  0.,  November  29, 
1913,  and  published  by  permission  of  the  state  geol- 
ogist. 

«  M.  C.  Bead,  Geol.  Surv.  Ohio,  1878,  Vol.  III., 
pp.  619-529. 

•  Geo.  D.  Hubbard,  Am.  Jour,  8c%,,  1908,  Ser. 
4,  Vol.  XXV.,  pp.  239-43. 

«A.  Dachnowski,  Geol.  Surv.  Ohio,  1912,  Ser.  4, 
Bull.  16,  p.  134. 

B  Full  description  of  this  evidence  with  maps  and 
section  will  appear  in  Amer,  Jour.  8ci.  soon. 


and  a  difference  of  75  feet  in  18  miles,  the 
southern  end  being  lower  by  this  amoant 
This  means  a  tilting  upward  relatively  at  the 
north  with  reference  to  the  south  end  of  about 
4  feet  in  a  mile. 

Interpretations  and  Correlations, — ^Tbe  post- 
glacial tilting  of  the  shorelines  of  the  pre- 
cursors of  our  Great  Lakes  has  long  been 
recognized.     Very   little   evidence   has  been 
found  of  tilting  south  of  the  borders  of  oar 
present  lakes.     The  long  east-and-west  aban- 
doned beaches  across  Ohio  show  almost  no  tilt- 
ing, but  lines  running  more  nearly  north  and 
south  are  appreciably  displaced.    The  evidence 
presented  above  carries  actual  tilting  50  miles 
south  of  the  most  southern  part  of  Lake  Erie, 
itself  the  most  southern  lake.     Furthermore 
the  rate  of  tilting  is  greater  in  this  case  than 
that   observed   on   many   of   the    abandoned 
beaches  further  north. 

Qoldthwait*  who  has  worked  extensively  on 
abandoned  beaches  to  establish  the  amount  and 
kind  of  warping  that  may  have  tak^i  place, 
shows  that  the  Algonquin  beach  is  not  tilted 
south  of  a  line  through  the  middle  of  Lake 
Michigan  and  Niagara  Falls.     Li  the  same 
paper  he  shows  that  the  older  Iroquois  beaches 
are  tilted  more  than  the  Algonquin  in  the  same 
latitudes  and  that  the  tilting  extends  farther 
southward  for  the  Iroquois  beachu    He  showB 
that  the  tilting  is  greatest  further  north  and 
decreases  southward,  but  he  is  unable  to  locate 
any  southern  limit  for  the  tilting. 

That  the  existence  of  Craigton  Lake  begin 
earlier  than  that  of  any  of  those  preceding 
even  Lake  Erie  is  easy  to  believe  because  ot 
its  location  with  reference  to  the  retreating 
ice.    Its  site  would  be  uncovered  even  before 
that  of  Lake  Maumee.     That  tilting  in  the 
lake  region  began  early  is  also  shown  by  the 
fact  that  Craigton  Lake  shorelines  are  tilted 
more  than  such  beaches  as  those  of  the  Algon- 
quin and  Iroquois  water  planes.    The  warping 
in  Craigton  Lake  lines  amounts  to  four  feet 
in  a  mile  and  is  quite  uniform  for  the  18 
miles  of  length.    It  may  be  a  little  steeper  in 
the  last  two  or  three  miles  at  the  north  end 

•  J.   W.   Goldthwait,   G.   S.   A.   Bull.,    VoL  21 
(1910),  pp.  227-248. 
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but  probably  is  not.  The  apparent  increase  in 
rate  is  more  likely  due  to  aggradation  with 
glacial  outwash  or  to  the  building  of  a  fan  on 
the  delta  at  the  northern  end. 

Craigton  not  only  began,  but  probably  com- 
pleted its  history  as  a  lake  before  the  tilting 
occurred;  a  considerable  part  of  its  tiltin^r 
must  have  occurred  before  the  Iroquois  beaches 
were  tilted  and  all  of  it  before  the  Algonquin 
was  tilted,  because  in  the  first  place  its  tilting 
is  greater  than  that  of  the  Iroquois;  and  in 
the  second,  Algonquin  tilting  did  not  proceed 
so  far  south.  Had  water  remained  in  Craigton 
daring  the  tilting,  it  must  have  spilled  over 
southward.  There  can  be  found  no  evidence 
of  static  water  work  on  the  hills  above  the  re- 
corded beach  levels  at  the  southern  end.  If 
water  stood  higher  here,  then  many  tracts, 
low  between  moraine  hills  but  higher  than  960 
feet,  should  have  been  under  water  and  should 
attest  that  fact  by  sorted  drift,  lake  clays,  and 
possibly  by  black  earth  deposits  of  palustrial 
origin.    Nothing  of  the  sort  can  be  found. 

Because  the  outlet  was  in  the  middle  portion 
of  the  lake  the  southern  part  would  not  be 
drained    by    the    tilting.     Drainage  i>03sibly 
fairly   weU   established   would  be   interfered 
with;  swampy  conditions  would  develop  and 
will  persist  until  more  perfect  drainage  is  at- 
tained.    Black,  peaty  earth,  very  abundant  in 
the  southern  part,  confirms  the  belief  that  this 
end  of  the  lake  was  long  swampy.     In  fact 
artificial  ditching  has  but  recently  put  it  into 
agricultural  condition.    Hundreds  of  acres  of 
onions  are  now  grown  on  the  black  flats  that 
are  sufilciently  drained.    Water  does  not  stand 
anywhere  on  the  plain  but  swampy  conditions 
are  not  entirely  removed. 

George  D.  Hubbard 
Obeblin  College, 
OvebImTN,  Ohio 
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7%«  JSeaetions  cf  Normal  and  Eyeless  Amphibian 

Larvm  to  Light:  Henby  Laurens. 

Although    the  photic   reactions   of   Amphibians 
liave  heen  extensively  investigated  very  little  has 


been  done  on  the  larval  forms.  The  purpose  of  the 
present  investigation  was  to  test  the  reactions  to 
white  light  of  normal  and  eyeless  frog  {B.  pipiens 
and  B.  sylvatioa)  and  Amhlystoma  (A',  punctatwn) 
lanm.  The  optie  vesicles  were  rem.oved  from  the 
blinded  individuals  at  a  stage  of  development  soon 
after  the  closure  of  the  neural  folds,  when  the  tail 
bud  is  just  beginning  to  be  perceptible.  Frog 
larvas,  both  normal  and  blinded,  show  no  reaction 
to  the  stimulus  of  light.  Both  normal  and  eyeless 
Amhlystoma  larvie,  however,  show  a  very  decided 
positive  phototaxis.  The  reactions  of  the  blinded 
individuals  are  apparently  not  due  to  the  direct 
stimulation  of  the  central  nervous  system  by  the 
light  as  is  shown  by  a  series  of  experiments  in 
which  three  small  areas  of  the  larvie  were  illumi- 
nated, these  areas  being  roughly  the  head-region, 
the  ventro-lateral  mid-body  region,  and  the  tail- 
region.  Positive  responses  were  obtained  when 
each  of  these  regions  were  illuminated  by  a  nar- 
row beam  of  light,  the  percentage  of  positive  re- 
sponses being  practically  the  same  in  each  case. 
The  skin  chromatophores  of  Amhlystoma  larvsB 
show  different  conditions  of  expansion  and  con- 
traction of  their  pigment  under  different  condi- 
tions of  light  and  darkness;  the  conditions  in  the 
normal  and  blinded  larvao  being  exactly  opposite. 
Normal  larv»  placed  in  diffuse  light  are  pale 
(light  brown),  blinded  larv»  so  placed  are  very 
dark.  Normal  larveB  placed  in  darkness  are  darkly 
pigmented  (dark  brown),  while  blinded  larvee  so 
placed  are  very  pale.  But  normal  larva  placed  in 
diffuse  light  on  a  black  background  are  darkly  pig- 
mented, thereby  showing  the  effect  of  the  back- 
ground. These  different  conditions  of  the  pigment 
in  the  skin  chromatophores  do  not  affect  the  sensi- 
tiveness of  the  larvffi  to  light,  but  previous  ex- 
posure to  light  or  adaptation  to  darkness  do,  in 
that  dark-adapted  larvn  are  more  sensitive  to  light 
than  are  those  which  have  been  kept  in  the  light. 

An  Analysis  of  the  Egg  Extractives  of  Arhacia 

and  Asterias:  Otto  0.  Glaseb. 

Analyses  (1)  by  means  of  sperm-suspensions; 
(2)  by  means  of  qualitative  chemical  tests;  (3) 
by  means  of  the  rate  of  development,  were  made. 
The  results  briefly  summarized,  are: 

1.  A  general  corroboration  of  F.  B.  Lillie's  ob- 
servations with  respect  to  Arhacia  punctulata; 
their  extension  in  certain  directions,  and  their  ap- 
plication to  Asterias  forhesii.  Hetero-agglutina- 
tion  and  hetero-activation  between  Asterias  and 
Arhacia  were  found.  Agglutination  is  very  likely 
the  result  of  a  surface  effect. 
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2.  ProtelxiB,  if  present  at  all,  do  not  neeessarilj 
eome  from  the  egga,  and  are  eztremelj  dilate.  Be- 
dueing  snbstaneea  seem  to  be  absent.  The  agglu- 
tinin  is  heat-resistant.  A  purple  eompound,  ap- 
parently specific  for  Arbaeia,  is  formed  when  the 
sperm,  the  eggs  or  the  agglutinin  itself  undergo 
certain  changes.  More  soluble  substances  are  se- 
creted at  the  moment  of  fertilization  than  before. 
This,  together  with  the  fact  that  the  volume  of  the 
eggs  is  smaller  after  fertilisation,  constitutes  new 
and  strong  evidence  in  favor  of  the  contention  that 
fertilization  involves  an  increase  in  permeability. 
From  this  it  need  not  follow  that  fertilized  eggs 
are  more  permeable  than  unfertilized.  In  fact  this 
is  not  very  probable. 

3.  Egg-secretion  as  well  as  egg-extract,  in  cer- 
tain concentrations,  retards  development.  NaOH 
in  certain  concentrations  does  not  accelerate  cleav- 
age, but  may  even  depress  it.  In  the  same  concen- 
trations, it  accelerates  the  development  from  the 
blastula  to  the  pluteus.  Egg-secretion  +  NaOH  in 
the  above  concentrations  retards  the  cleavages 
much  more  than  either  used  separately.  One  can 
draw  no  inference  from  these  experiments  as  to 
how  the  egg-secretion  acts  in  retarding  develop- 
ment. 

The  suggestion  that  development  is  initiated  as 
the  result  of  a  disturbance  in  equilibrium  in  which 
substances  antagonistic  to  oxidation  are  eliminated 
is  possible.  It  is  equally  possible  that  the  removal 
of  the  substances  lost  allows  other  equally  impor- 
tant processes  to  be  set  up.  The  initiation  of  devel- 
opment is  identical  with  the  initiation  of  cell  di- 
vision. For  this  process  fertilization,  even  if  it 
involves  all  that  Lillie's  theory  includes,  can  not 
be  considered  essential,  since  somatic  cells  divide 
without  it.  This  does  not  imply  that  the  mechan- 
ism of  fertilization  may  not  be  exactly  as  F.  B. 
Lillie  supposes,  but  the  possibility  that  the  initiation 
of  cell  division  depends  on  other  processes  which 
also  occur  at  the  moment  of  fertilization  remains. 
Neither  these  suggestions  nor  the  facts  on  which 
they  are  based  appear  to  the  author  out  of  har- 
mony with  existing  theories.  A  full  discussion  will 
be  published  in  a  forthcoming  issue  of  the  Biolog- 
ical BuUeiin. 

Feeding  Habits  of  Amoeha:  Asa  A.  Schaefveb. 

The  method  of  investigation  is  very  simple.  A 
very  small  particle  of  the  substance  to  be  tested 
was  placed  in  the  amoBba's  path  by  a  very  finely 
drawn  out  glass  needle.  Camera  lucida  drawings 
were  then  made  at  frequent  intervals  in  order  to 
record  the  behavior  accurately.    A  large  number  of 


substanees  were  used:  small  animals  and  plants, 
isolated  proteins,  carbohydrates,  fats,  earbon, 
glass,  carmine,  etc.;  also  capillary  tubes  filled  witii 
solutions  of  various  substances. 

It  was  found  that  the  amceba  exercises  a  cossid- 
erable  degree  of  precision  in  selection  while  feed* 
^iit  objects  of  food  value  being  eaten  while  those 
valueless  as  food  were  rejected.  However,  of  Die 
substances  eaten,  carmine,  India  ink  and  uric  add 
are  probably  valueless  as  food;  and  of  the  sob- 
stances  refused,  casein,  gelatin,  lecithin  and  seia 
are  food  substances.  What  the  basis  is  upon  which 
anueba  selects  its  food  can  not  be  stated.  Bot 
amoba  eats  everything  that  moves.  If  a  paitieie 
of  carbon  or  of  glass  or  other  substance  ia  properly 
agitated  by  means  of  a  glass  needle,  such  partide 
will  be  eaten. 

AmoBbas  react  to  objects  at  a  distance,  whether 
soluble  or  insoluble.-  The  maximum  distance 
through  which  an  amoeba  may  sense  an  insolable 
object  20  microns  in  diameter  is  from  40  to  60 
microns. 

Some  amoBba  may  be  led  about  by  "tickling" 
with  an  extremely  fine  glass  needle.  A  typical 
' '  food  cup ' '  may  also  be  produced  in  this  way. 

The  behavior  of  amoeba  while  feeding  is  subject 
to  very  great  variation. 

Changes  in  Pattern  and  Color  in  Fishes,  With  Spe- 
cial Reference  to  Flounders:  S.  O.  Mast. 
Abstract  in  Science,  Vol.  XXXVIII.,  page  699. 

The  Beactions  of  the  Orb-weaving  Spider,  Aranea 
Cavatioa;  to  Bhythmie  Vibrations  of  the  Web: 
W.  M.  Babbows.  (Illustrated  with  lantern 
slides.) 

It  was  found  by  using  vibrating  tuning  forks 
and  an  electric  vibrator  that  when  one  part  of  the 
spider's  web  is  set  in  rhythmic  motion  (24-100 
vibrations  per  second  amplitude  3-12  mm.)  the 
spider  orients,  advances  rapidly  toward  the  vi- 
brating point,  and  attacks  the  vibrating  instru- 
ment, even  biting  and  throwing  web  on  it  This 
positive  reaction  was  not  obtained  when  irregular 
vibrations  were  used  as  the  stimulus.  When  a 
double  or  T-shaped  vibrator  was  used  the  spider 
oriented  and  advanced  directly  between  the  two 
vibrating  points.  The  author  considers  this  re- 
sponse a  typical  tropism  and  suggests  the  name 
''tonotaxis"  to  designate  it. 
Secretion  in  the  Frotozoan,  FolliciUina:  £.  A  Ax- 

DBBWS. 

This  specialized  Stentor  secretes  a  transparent 
case  of  green  or  brown  color,  resembling  a  stock- 
ing in  form.    The  rounded  foot  has  one  fiat  side 
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tialj  fastened  to  some  solid,  the  long  leg  rises  np 
45  to  90  degrees  from  the  sole  and  bears  on  its 
outside  a  vpinX  ridge  of  six  or  more  turns,  while 
its  month  is  eompleted  by  a  reflezed  lip.  Three 
laetors  enter  into  the  making  of  this  ease:  the  co- 
ordinated eontraetions  of  the  body;  the  behavior 
of  the  eOia;  a  special  secretion.  The  ilrst  faetor 
determines  the  form  of  the  case,  which  is  then  a 
permanent  record  of  the  secretory  "instincts''  of 
the  animal.  The  animal  first  assumes  the  shape 
of  the  future  foot  of  the  case  and  secretes  this 
sbovt  itself.  Then  by  a  special  set  of  contrac- 
tions of  the  anterior  part  it  forms  a  mould  upon 
which  the  q>iral  tube  is  made,  turn  by  turn,  with 
the  measured  elongation  of  the  rest  of  the  body. 
Finally,  by  an  entirely  unexpected  change  in  form 
of  the  mould  the  lip  of  the  mouth  is  added.  The 
only  part  of  the  animal  in  contact  with  the  case 
is  the  point  of  permanent  attachment  to  the  bot- 
tom of  the  caee,  elsewhere  the  secretion  is  laid 
down  as  a  hardening  mass  separated  from  the 
body  by  the  length  of  the  cilia.  As  the  secreting 
progresses  from  the  foot  up  the  cilia  pass  through 
snecessiye  states,  at  first  rigid  and  quiet,  then 
specially  active  in  limiting  the  inner  face  of  the 
case  wall. 

In  the  posterior  end  is  a  special  organ,  some  10 
by  20  microns  in  diameter,  associated  with  the 
myonemes. 

In  response  to  contact  with  solids  of  some  kinds 
the  posterior  end  puts  out  an  adhesive  secretion 
that,  apparently  mechanically.  Influences  other 
Follumlinas,  so  that  from  the  free-swimming  state 
they  conunonly  settle  down  in  colonies,  each  with 
its  separate  case,  but  all  fast  to  a  common  pellicle 
spread  over  the  solid  object  or  even  over  the  sur- 
face film  of  quiet  water. 

The  ease  is  secreted  when  the  specialized  frontal 
field  and  lobes  are  not  yet  present. 

The  Eeactiona  to  Light  and  Darkness  of  the  Me- 
lanophoret     of    Frog     Tadpoles:     Davenport 

HOOXKB. 

The  tadpoles  of  Sana  pipiens  were  used  as  sub- 
jects for  investigation  and  some  seventy-five  series 
of  experiments  were  performed.  Each  series  ex- 
tended over  a  number  of  days  and  each  tadpole 
was  subjected  to  a  variety  of  conditions.  The 
li^ht  used  in  the  experiments  was  either  direct 
BuiUight  or  the  light  of  a  75-candle-power  Wels- 
bach  mantle.  To  obtain  total  darkness,  the  tad- 
pohB  were  placed  in  blackened  light-tight  boxes 
or  in  an  uniUuminated  dark  rooniL 

The  following  results  were  obtained: 


1.  The  melanophores  in  the  subepidermal  layer 
of  connective  tissue  of  tadpoles  respond  to  light 
and  darkness  in  the  opposite  manner  from  those 
in  the  oorium  of  adult  frogs,  with  which  they  are 
identical.  The  former  expand  in  response  to  light 
and  contract  in  response  to  dark. 

2.  The  epidermal  melanophores  do  not  respond. 

3.  The  color  of  the  background  has  no  effect  on 
the  nature  of  the  response  in  tadpoles. 

4.  The  transition  from  the  larval  to  the  adult 
type  of  response  takes  place  after  metamorphosis. 

5.  Continued  exposure  to  darkness  produces  a 
secondary  reaction  of  expansion  of  the  melano- 
phores in  the  tadpole.  This  follows  the  primary 
reaction  of  contraction  by  an  average  of  six  hours. 

6.  To  again  obtain  contraction  of  such  expanded 
melanophores,  the  tadpole  must  be  exposed  to  light. 

The  Movements  of  the  Dog-fish  as  Determined  by 
Olfactory  Stimulation:  G.  K  Pabksb. 
A  normal  dog-fish,  when  confined  in  a  large 
pool,  swims  more  or  less  continuously  back  and 
forth,  turning  at  the  ends  of  its  course.  When  ex- 
cited by  food,  it  courses  over  the  bottom  of  the 
pool,  turning  now  to  the  right,  now  to  the  left. 
This  form  of  locomotion  does  not  occur  when  the 
nostrils  are  occluded  with  cotton.  Hence  the  food 
excitation  is  an  olfactory  response  (Sheldon). 
When  excited  by  food,  a  normal  fish  turns  about 
as  often  to  the  left  as  to  the  right  and  generally 
exhibits  a  course  like  a  figure  eight.  When  only 
the  left  nostril  is  occluded,  the  fish  turns  predom- 
inately to  the  right;  when  the  right  nostril  is 
plugged,  predominately  to  the  left.  In  each  case 
the  predominating  turns  may  be  as  many  as  90 
per  cent,  of  the  total  turns.  These  observations 
lead  to  the  conclusion  that,  in  seeking  food,  the 
dog-fish  commonly  turns  toward  the  more  vigor- 
ously stimulated  nasal  organ. 

The  Oxygen  UtUieation  of  Fishes:  G.  G.  Soott. 

Internal  Pressure  in  Sponges:  G.  H.  Parkss. 

The  internal  pressure  under  which  the  current 
of  water  fiows  through  a  sponge  was  measured 
hydrostatically  and  found  to  vary  in  eight  species 
of  marine  sponges  from  one  to  four  millimeters  of 
water.  In  Spinosella  sororia  an  average  finger 
discharges  under  a  pressure  of  about  three  milli- 
meters of  water  78  liters  of  water  a  day.  A  col- 
ony of  twenty  such  fingers  would  discharge  about 
1,575  liters  a  day,  or  over  415  gallons.  Sponges 
move  large  volumes  of  water  at  very  low  pressure. 
A  Study  of  the  So-caUed  Life  Cycle  in  Oxytricha 

fdllax  and  Fleurotrioha  lanceolata:  Gbobox  A. 
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Further  Light  on  the  Conjugation  of  Paramaeokm: 

h,  L.  WOODEUFF. 

This   paper   will   appear   in   the   Jour,   Exper. 
Zoology,  February,  1914. 
Beaciions  of  AmcBha  to  Light:  Asa  A.  Sohakftke. 

Perpendicular  beams  of  white  and  of  mono- 
chromatic spectral  light  aboat  20  microns  in  diam- 
eter were  projected  through  the  microscope  after 
being  passed  through  20  centimeters  of  water. 
The  beams  were  projected  in  or  near  the  paths  of 
amodbas. 

The  amo&bas  reacted  to  these  beams  of  light  be- 
fore they  came  into  contact  with  them  as  seen  by 
the  human  eye.  In  nearly  all  cases  the  reaction 
was  positive,  that  is,  the  amoeba  moved  toward 
the  beam  of  light.  There  was  very  little,  if  any, 
difference  observed  in  the  reactions  toward  beams 
of  white  and  of  the  various  spectral  monochro- 
matic lights. 

Brightly  illuminated  food  particles  were  eaten 
neither  more  nor  less  readily  than  when  illumi- 
nated evenly  with  the  field;  but  when  very  slightly 
illuminated,  that  is,  when  laid  on  a  "dark  spot," 
the  food  object  was  sometimes  not  eaten. 

Amcdbas  frequently  move  toward  a  beam  of 
light  in  a  curved  path,  finally  coming  into  contact 
with  it;  occasionally  the  curved  path  extends 
around  the  beam  of  light  so  that  the  amoeba  en- 
circles the  beam  for  a  greater  or  less  distance 
without  coming  into  contact  with  it.  If  an  amoeba 
has  oriented  itself  with  respect  to  a  beam  of  light, 
the  beam  may  then  be  extinguished  without  caus- 
ing a  change  in  the  direction  of  movement.  Such 
continuance  of  the  direction  of  movement  after  an 
orienting  stimulus  is  removed  is  due  to  "func- 
tional inertia,"  by  virtue  of  which  in  this  case  the 
amoeba  tends  to  keep  on  moving  in  a  certain  di- 
rection after  it  is  once  started.  No  external 
stimuli  are  necessary  for  continuing  in  a  straight 
path.  The  encircling  of  objects  and  of  beams  of 
light  seems  to  be  due  to  a  balance  between  a 
tendency  to  keep  on  moving  in  the  original  direc- 
tion (functional  inertia)  and  a  tendency  to  react 
positively  to  the  stimulating  object. 

The  Olfactory  Sense  of  the  Honey  Bee:  Nokman 

EuoENX    MclNDOO.       (Introduced    by    E.    F. 

Phillips.) 

The  Feeding  Habits  of  Amblysioma  Larwe:  H. 

8.  BuBR.     (Introduced  by  B.  G.  Harrison.) 

Kormal  Amhlystoma  larvn  use  the  visual  sense 

in  obtaining  food  when  it  is  abundant.    When  the 

food  becomes  scarce  the  larvae  move  slowly  about 

in  search  of  it,  nosing  in  the  debris  at  the  bottom 


of  the  aquarium.    This  characteristic  reaction  sug- 
gests the  use  of  the  olfactory  sense. 

Experimental  evidence  was  sought  to  detennine 
how  great  was  the  reliance  on  this  sense.  Koimal 
larvfB  were  tested  with  bits  of  motionless  beef, 
sand  and  live  but  motionless  Daphnids.  These 
tests  resulted  positively — ^that  is  they  snapped  at 
the  source  of  the  stimulus — ^in  91.6  per  cent  of 
the  Daphnid  tests  and  38.7  per  cent,  of  the  sand 
tests.  The  reactions  to  the  beef  were  comparable 
to  those  of  the  Daphnids. 

From  eight  5-6  mm.  larvae  the  nasal  placodes 
were  removed  under  a  binocular  microscope  with 
the  aid  of  a  pair  of  iridectomy  scissors.  Whea 
they  had  begun  to  feed,  they  were  tested  by  tbe 
same  methods  as  were  the  normal  larvse.  No  re- 
actions to  beef  or  motionless  Daphnids  were  ob- 
tained. To  sand  they  reacted  positively  in  60.7 
per  cent,  of  the  tests. 

From  eight  4-5  mm.  larvae  the  optic  vesicles 
were  removed.  These  were  loaned  to  the  writer  bj 
Dr.  Henry  Laurens.  These  were  tested  with  mo- 
tionless Daphnids.  They  reacted  positively  ia 
98.8  per  cent,  of  the  tests. 

In  the  sand  tests,  the  normal  larvae  as  they  grew 
older  showed  an  adaptation,  in  that  the  percentage 
of  positive  reactions  was  greatly  reduced  in  tbe 
tests  of  the  older  individuals.  The  noseless  indi- 
viduals showed  no  such  adaptation. 

Hence  we  may  conclude  that  the  larval  Aniblg' 
stoma,  while  using  the  visual  sense  in  obtaining 
food  when  it  is  abundant,  may  in  the  absence  of 
moving  food  make  use  of  the  sense  of  smell,  and 
that  this  sense  is  of  increasing  importance  to  the 
animal  as  it  grows  older. 

Experimental  Andiysis  of  Certain  Processes  in  the 
Food  Vacuole  of  Bursaria:  E.  J.  Lxtkd.  (Intro- 
duced by  H.  S.  Jennings.) 

KC0L06T 

The  Life  History  of  the  BMfrog  (Bona  Cotes- 
heiana) :  Albert  H.  Weight.  (Hlustrated  with 
lantern  slides.) 

Because  of  its  size,  appetite,  vocal  accomplish- 
ment and  shyness,  this  species  has  received  more 
attention  than  any  other  American  member  of  the 
genus  Bona,  It  frequents  marshy  bayous,  button- 
bush  swamps,  mill  ponds,  reservoirs,  gljbcial  or 
sphagnaceous  lakes  and  some  marshy  streams.  In 
first  appearance  this  species  is  most  influoieed  by 
water  temperatures.  When  the  air  reaches  68-75 
(certainly  76-79),  we  may  expect  the  appearance 
of  the  bullfrog,  provided  the  water  bottoms  are 
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57-64  or  average  64-69.     The  average   date  of 
appearance  is  May  20,  the  earliest  date  May  11. 
At  the  mating  season  the  first  finger  of  the  male 
beeomes  enlarged.     The  type  of  amplexation   is 
axillary.    The  breeding  season  extends  from  June 
15-AugQst  1,  the  average  date  of  beginning  of 
ovulation  being  June  30.    The  female  keeps  in  one 
position  more  or  less  and  lays  a  paneakelike  film 
of  eggs  on  the  surface  of  the  water.    This  film  may 
be  from  one  foot  to  three  feet  in  diameter.    The 
eggB  are  laid  among  brush,  driftwood,  old  stumps 
in  water,  etc.    During  ovulation  the  prevailing  air 
temperatures  are  from  71-80;  the  water  maxima 
from  66-71.    It  takes  only  a  few  minutes  to  lay 
the  12,000-20,000  eggs.     The  jelly  is  loose,  the 
animal   pole    black,    the    vegetative    pole    white. 
There  is  no  evident  middle  envelope.     The  eggs 
oraally  hatch  in  5-3  days  because  usually  sub- 
jected to  a  temperature  of  65-i80.     The  tadpoles 
reqaire  two  or  more  years  of  growth  before  trans- 
formation.    The  relative  smallness   of  the  eggs 
(vitelli  1.2-1.7  mm.  in  diameter),  the  late  deposi- 
tion of  the  eggs,  and  the  greater  transformation 
size  required  (53  mm.  instead  of  the  9.6  mm.  of 
two  or  more  winters  in  the  larval  stage.    Besides 
the  toad) — all  combine  to  make  this  form  spend 
other  characters,  the  best  external  character  is  the 
tail  with  regular  round  black  spots,  some  of  which 
are  dnmb4)ell-like  in  shape.    The  belly  is  straw-  or 
maize-yellow,      not     iridescent       Transformation 
comes  from  July  18  to  August  15  or  months  later. 

A%  ExpermeniaL  Study  of  the  Behavior  Agree- 
meni  of  the  AnimdU  of  an  AqwUic  Comfmmity: 

The  Selatutn  Between  Sheoiaxis  and  Besisianee  to 
PotasHum  Cyanide  in  Isopoda:  W.  C.  Alleb. 
The  eyaoide-resistance  method  which  Professor 
Child  worked  ont  as  a  measure  for  the  metabolic 
nte  of  pl&narians  also  holds  for  isopods.    This  is 
demonstrated  by  the  effects  of  changes  in  tempera- 
ture and  meehanical  stimulation  upon  the  survival 
time  in  i>ota88ii]2n  cyanide;  also  by  tests  with  young 
and  old  iflopods,  and  by  comparing  the  survival 
time  and  earbodioxide  output  in  the  same  indi- 
viduals.     Avera^  results   from   experiments   on 
452  isopods  show  that  animals  giving  a  highly 
positive  rbeotaetic  response  have  the  highest  rate 
of  metaboliain.      Those  giving  a  highly  negative 
Teaetion  are  neEzt^  while  isopods  giving  a  low  posi- 
ttre  and  higb  negative  or  indefinite  response  have 
a  still  lower  metatMlie  rate.    Isopods  with  a  high 
effieie&ey  of  moTement  in  the  current  have  a  higher 
rate  of  metabolisni  than  those  with  low  efficiency. 


These  results  support  previous  work  on  this  sub- 
ject. 

MISCELLANEOUS   SUBJECTS 

The  Beaction  of  the  Honey  Bee  to  Changes  in  Ex- 
temdt  Temperatwe:  E.  F.  Phillips  and  Geoboe 
S.  Demuth. 

The  Organs  of  Special  Sense  of  Trorhyncus:  Wil- 
liam H.  Kepneb  and  Wiluam  H.  Taliafebbo. 
The  organs  of  special  sense  of  this  rhabdocele 
are  the  eyes  and  the  ciliated  pits.  The  two  eyes 
lie  beneath  the  epidermis,  within  the  mesenchyme 
in  depressions  at  the  dorsal  surface  of  the  ganglia. 
The  two  ciliated  pits  open  on  the  ventral  side  of 
the  body  anterior  to  the  anterior  limits  of  the  sur- 
faces of  the  ganglia  and  midway  between  the 
lateral  surfaces  of  these  cell  masses  and  the  mar- 
gin of  the  body. 

One  of  the  unique  features  of  these  four  organs 
is  that  they  are  formed  of  a  definite  number  of 
cells*  There  are  only  eighteen  cells  involved  in 
the  formation  of  the  four  organs  of  special  sense 
of  Frorhyncus, 

Each  eye  consists  of  two  cells — an  accessory  or 
pigmented  cell  and  a  retinular  or  visual  cell.  The 
pigmented  cell  appears  to  be  a  modified  mesenchy- 
mal cell.  Its  mesial  cytoplasm  resembles  that  of 
the  typical  mesenchymal  cell.  The  lateral  part  of 
its  cytoplasm,  however,  has  assumed  a  definite, 
cup-like  contour.  This  part  of  the  cytoplasm,  in 
its  fixed  condition,  presents  concentric  lamelln  with 
which  the  pigment  of  the  cell  is  associated.  The 
mouth  of  this  cup  is  directed  laterally. 

The  retinular  cell  appears  to  be  a  modified 
nerve-element.  Its  nucleus  has  the  characteristic 
spheroidal  contour  of  a  nerve-cell.  In  the  cyto- 
plasm, in  its  fixed  condition,  there  are  three  re- 
gions. The  lateral  region  is  a  finely  granular 
cone  that  lies  closely  applied  to  the  dorsal  surface 
of  the  ganglion.  The  lateral  end  of  this  cone,  we 
infer,  is  continued  as  a  nerve-fiber  into  the  gang- 
lion. The  basal  or  mesial  fourth  of  this  cyto- 
plasmic region  accommodates  the  nucleus.  The 
middle  cytoplasmic  region  of  the  retinular  cell  is 
the  densest  region.  It  is  a  concavo-convex  disc. 
We  are  not  prepared  to  say  that  this  lens-ehaped 
region  of  cytoplasm  acts  as  a  lens  for  converging 
the  rays  of  light  upon  the  pigment  cell  and  rhab- 
dome.  We  shall  be  content  to  look  upon  it  as  the 
supporting  structure  of  the  mesial  cytoplasmic  re- 
gion, which  is  the  rhabdome  of  the  visual  cell. 
The  rhabdome  is  a  low  sugar  loaf -shaped  body  that 
fills  the  cup  of  the  pigmented  cell. 
The  ciliated  pits  are  invaginated  regiona  of  tho 
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ventral  epidennis,  which  are  directed  obliqnelj 
posteriorly  and  meaiallj.  In  the  atruetiire  of  each 
pit  seven  cells  are  involved.  Six  of  these  cells 
form  a  sensory  syncytial  lining  or  wall  of  the 
pit.  These  six  cells  are  recognized  by  their 
nuclei,  three  of  which  form  a  dorso-ventral 
row  in  the  lateral  wall  of  the  pit  and  three  a 
similar  row  in  the  mesial  walL  Stout  cilia  are 
borne  by  the  general  surface  of  the  syncytial 
wall.  This  suffices  for  the  prevalent  conception  of 
the  structure  of  the  ciliated  pits  of  flatworms. 
But  all  of  the  surface  of  the  wall  of  the  pit  does 
not  bear  cilia.  Just  over  the  middle  nucleus  of 
each  side  there  is  a  well-differentiated  sensory  rod, 
so  that  we  may  look  upon  the  wall  of  the  pit  as 
being  formed  by  four  accessory  cells  and  two 
sensory  cells.  A  special  nerve  from  the  ganglion 
runs  to  the  posterior  dorsal  part  of  the  sensory 
cells  of  each  pit.  The  seventh  cell  of  the  pit  is  a 
large  gland-cell,  which  crowns  the  widened  base  of 
the  pit.  The  contour  of  this  gland-cell  is  quite 
as  indefinite  as  that  of  the  unicellular  glands  of 
the  general  epidermis.  Its  secretion  granules,  how- 
ever, can  be  differentiated  from  the  secretion 
granules  of  the  general  epithelial  glands  by  the 
use  of  Bordeau  red.  This  unicellular  gland  opens 
by  pores  through  the  wall  of  the  pit  at  the  an- 
terior angle  of  the  fundus. 

Therefore,  as  we  have  shown  in  Mierottoma 
eaudatum,  the  ciliated  pit  is  not  a  simple  highly 
ciliated  structure,  but  it  is  differentiated  into  a 
ciliated,  sensory  region  and  a  glandular  region. 
Thus  the  inferred  affinity  betwe^  the  PkUyhel- 
minthes  and  the  Nemertine  is  strengthened  by  the 
close  resemblance  between  the  structure  of  the 
ciliated  pit  of  the  former  to  that  of  the  simpler 
cerebral  organs  of  the  latter. 

The  Sxperimenial  Modifioatiom  of  Tiger  Beetle 
Color  Patterns  by  Variation  of  Temperature 
and  Moisture  During  Ontogeny:  V.  £.  Shxl- 
roKD. 

Some  Experiments  on  Regeneration  in  Thinodrdus 

limosus:  Mart  T.  Habman. 

Both  the  anterior  and  posterior  regeneration  has 
been  considered.  At  the  anterior  end  of  any  piece 
the  maximum  number  of  segments  regenerated  is 
six  plus  the  prostomium.  The  first  external  indi- 
cation of  differentiation  is  the  differentiation  of 
the  proetomium  followed  closely  by  the  first  seg- 
ment. After  that  the  segment  adjacent  to  the  old 
part  of  the  worm  is  differentiated  from  the  newly 
regenerated  portion  and  then  the  segments  are 
differentiated  from  the  base  toward  the  tip  in  reg- 


ular order.  Although  six  segments  plus  the  proi- 
tomium  are  the  ""^^^™*?"i  number  of  segmnti  n- 
generated,  the  siie  of  the  regenwated  portioa  and 
the  rate  of  regeneration  varies  with  the  lorel  of 
the  cut  and  is  independent  of  the  siie  of  ti»  re- 
generating piece  and  the  amount  of  injury. 

There  is,  also,  a  region  of  maTimnin  rate  of 
posterior  regeneration  and  this  is  independent  of 
the  sise  of  the  regenerating  piece  and  the  degree 
of  injury.    The  amount  of  posterior  regeserstioe 
increases  rather  suddenly  from  the  head  to  the  re- 
gion of  maximum  rate  of  regeneration  sad  then 
decreases  more  gradually  toward  the  tail  regioB. 
Pieces  taken  from  the  most  posterior  part  of  the 
worms  do  not  live  long  and  seldom  show  anj  re- 
generation.    The   direction   of   differentiatioB  ia 
the  posterior  regenerated  part  ia  from  the  \ms 
outward.      However,    the    anal    opening   is  aoos 
formed    During  regeneration  a  part  of  the  moit 
posterior  portion  of  the  regenerated  tail  Temaiu 
unsegmented  as  a  sort  of  segmental  plate. 

WiU  an  Bartkworm  Regenerate  Anterior  SegmnU 
When  the  Bnteric  BpitheHum  is  Absent  From 
the  Cut  Surfacef:  H.  W.  B^nd  and  H.  B.  Hubt. 

The  Fly,  (Bstrus  Ovis,  ParasUie  in  Man:  H.  F. 

PUKINS. 

More  than  a  hundred  living  larves  were  dis- 
charged from  a  lung  abscess  in  pus  and  mucus  bf 
a  boy  ill  for  several  months.  These  small  larrc 
were  identified  as  the  early  stage  of  the  sheep  bot 
(Bstrus  ovis  and  this  determination  has  been  eor- 
roborated  by  the  Bureau  of  Sntomology.  Infee- 
tion  was  by  the  mouth,  the  fly  and  the  larvee  seen- 
ing  to  be  attracted  by  the  purulent  diseharges. 

No  case  seems  to  have  been  recorded  of  an  in- 
sect parasitic  in  the  lung  of  man  or  any  other 
mammal,  and  (B.  ovis,  while  it  haa  been  found  in 
the  frontal  sinuses  and  rarely  in  the  eyes  and 
throat  walls  of  man  in  Algeria,  haa  only  once  or 
twice  been  found  m  man  in  America.  The  speeiee 
is  not  uncommon  in  the  region  where  thia  boy  lives, 
and  he  took  care  of  sheep  for  three  years  premus 
to  his  illness. 

The  larvae  were  probably  living  in  the  sJMom 
for  at  least  three  months,  but  none  of  them  devel- 
oped beyond  the  third  stage,  whereaa  noimaUj 
they  would  in  the  same  time  have  developed  into 
flattened  grubs  of  ten  times  the  bulk,  thia  re- 
tarded growth  being  attributable  to  the  lack  of 
oxygen  in  the  non-functional  lung. 

The  Bffect  of  Aleohol  on  the  Male  Oarm  Cells, 
Studied  by  Means  of  Double  MaUmgs:  L.  J. 
OoLB  AND  0.  L.  Davis. 
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Beoent  work  has  amply  demonstratiBd  that  off- 
spring from  alcoholized  males  are  commonly  de- 
/eetiye  to  greater  or  less  degree,  even  though  the 
mother  has  not  received  treatment  and  is  pre- 
imnably  normal.  Stockard's  experiments  with 
gninea-pigs  have  been  especiaUj  conclnsive,  and 
lie  hss  furthermore  shown  that  the  effects  of  the 
treatment  may  persist  to  the  second  generation  of 
offspring. 

The  present  experiments   were   undertaken   to 
test  this  matter  with  rabbits,  and  to  take  advan- 
tage of  the  complete  control  possible  in  double 
matings,  that  is  the  mating  of  a  single  female  to 
two  males  at  the  same  period,  and  the  consequent 
production  of  offspring  from  both  fathers  in  a 
ong^  litter.    By  breeding  a  male  homozygous  for 
color  and  an  albino  male  both  to  an  albino  fe- 
male  it  is  possible  to  assign  the  young  to  their 
reQ>eetive  fathers,  since  the  offspring  of  the  col- 
ored male  will  be  colored  and  those  of  the  albino 
mtJe  win  be  albinos.    If  one  of  the  males  now  be 
alcoholized  while  the  other  is  normal,  and  offspring 
from  both  result,  any  differences,  such  as  defects 
in  the  offspring,  may  safely  be  attributed  to  the 
effects  of  the  alcoholizing  of  the  male,  since  both 
sets  of  fetuses  have  developed  in  the  same  uterus 
at  the  same  time,  and  consequently  there  can  be 
BO  question  of  different  environmental  influences. 
As  a  preliminary  test  36  double  matings  were 
made  in  which  both  males  were  normal.    Of  these, 
12,  or   33}   per  cent.,   were  successful;    that  is, 
young  were  obtained  from  both  fathers.     An  in- 
spection of  the  24  matings  in  which  the  two  nor- 
mal maleB  were  used,  but  in  which  all  the  result- 
ing offspring  were  from  one  father,  shows  that 
the  jndividnality  of  the  male  is  of  more  imi>or- 
tanee  than  the  order  in  which  they  are  mated  to 
the  female.      Thus  one  pigmented  male    (14.1), 
before  he  was  alcoholized,  was  used  in  23  ma- 
tings^ an  albino  male  being  used  also  in  each  case, 
with  the  following  result: 

In  15  littere  all  the  young  were  from  14.1,  al- 
though he  gave  first  service  in  only  6  cases,  and 
followed  the  albino  male  in  9  cases. 

In  8  litters  young  were  produced  from  both 
males.  14.1  gAve  first  service  in  3  cases,  and  was 
second  in  5  eases.  Of  the  62  offspring  produced, 
14.1  was  the  father  of  38,  and  the  albino  male 
of  24, 

So  while  as  a   result  of  the  whole  23  matings 
there  were  190  offspring  produced,  the  albino  male 
sired  only  24  of  them. 
These  f^usts   appear  to  establish  a  strong  indi- 


vidual potency  for  14.1.  On  the  other  hand,  after 
he  had  been  alcoholized  (by  the  inhalation 
method),  he  fa/Sled  to  Hre  any  offspring  (U  dU 
when  used  in  conjunction  with  an  albino  male, 
although  he  was  bred  to  'the  female  first  in  at 
least  5  of  the  7  matings  made.  But  when  he 
alone  was  bred  to  normal  females,  he  sired  sev- 
eral litters  of  young  that  appeared  to  be  normal. 
There  have  since,  however,  appeared  certain  signs 
which  may  be  indications  of  defects  among  these 
offspring. 

Summary:  There  appear  to  be  differences  in  the 
"  potency '^  of  the  spermatozoa  of  different  male 
rabbits.  (This  may  be  due  to  differential  ''vital- 
ity," expressed  as  greater  or  less  motility,  pene- 
trating power  or  something  of  the  sort)  Treat- 
ing a  male  to  the  fumes  of  alcohol  quickly  lowers 
this  ''potency."  Litters  were  bom  to  alcoholized 
males  (when  used  alone),  but  there  are  some  indi- 
cations of  defects  in  the  offspring. 

SofM  Negative  BenlU  Ohtadned  From  Experi- 
ments With  Fowl  Tapeworms:  John  W.  Scott. 
Bansom  in  1909  mentions  that  we  do  not  know 
the  full  life-history  of  any  of  the  tape-worms 
found  in  American  poultry.  The  following  ex- 
periments were  made  in  an  attempt  to  find  the 
intermediate  host  of  two  of  three  forms,  Kymeno- 
lepis  carioca  and  Davainea  tetragona.  A  barn- 
yard was  located  in  which  most  of  the  fowls  were 
infected  with  one  or  both  of  these  parasites.  A 
number  of  chicks  as  soon  as  hatched  were  placed 
in  a  large  screened  cage  and  kept  there  until  the 
end  of  the  experiment.  (1)  To  one  lot  of  these 
chicks  two  species  (not  determined)  of  Menopon 
were  fed,  the  lice  being  collected  in  large  num- 
bers from  no  less  than  eighteen  old  and  young 
fowls  in  the  barnyard.  The  idea  was  that,  since 
some  of  the  lice  are  usually  found  feeding  upon 
the  skin  and  soiled  feathers  in  the  anal  region,  the 
fowl  might  easily  swallow  some  of  them  while 
preening  its  feathers.  (2)  Within  easy  access, 
where  the  fowls  spent  much  time  in  scratching 
out  "waUows"  around  a  dung  heap,  were  small 
annelids  {HelodrQiu  parvus).  A  large  number 
of  these  were  fed  to  a  second  lot  of  chicks.  (3) 
House  flies,  hatched  from  pupsB  in  a  screened  cage, 
were  exposed  to  ripe  proglottids  and  to  feces 
taken  from  the  intestines  of  infected  fowls;  on 
following  days  they  were  fed  to  a  third  group  of 
chicks.  Not  a  single  tapeworm  was  found  in  any 
of  the  chicks  when  killed,  nor  in  the  controls. 
These  results  are  reported  since  they  appear  to  be 
conclusively  negative. 
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Hermaphroditism  in  the  Brook  Lamprey:  Pbtib 
Okkelbebo.  (Introduced  bj  &  W.  Hegner.) 
In  a  Btndj  of  the  reproductive  organs  of  the 
American  brook  lamprey,  Bntosphewus  wilderi,  it 
was  found  that  a  juvenile  hermaphroditic  condi* 
tion  occurs  normally  and  that  there  were  three 
kinds  of  individuals  as  regards  sex,  namely,  true 
females,  true  males  and  hermaphrodites. 

The  sex  glands  of  fifty  larvae,  .ranging  from  7i 
em.  to  20  cm.  were  studied  and  it  was  found  that 
46  per  cent,  were  true  females,  10  per  cent,  were 
true  males  and  44  per  cent,  hermaphrodites.  In 
the  adult  condition  males  and  females  occur  in 
practically  equal  numbers  and  the  conclusion  is 
reached  that  all  the  hermaphrodites  develop  into 
males.  Out  of  15  male  specimens  examined  seven 
were  found  which  contained  undeveloped  ova, 
— some  a  few  and  others  a  great  number.  These 
ova  were  similar  in  structure  and  size  to  those 
found  in  the  larva. 

The  number  of  ova  found  in  the  mixed  gland 
varied  greatly.  Sometimes  only  a  single  ovum 
was  found  and  in  other  cases  a  large  number  of 
ova  were  present. 

The  hermaphroditic  condition  in  the  lamprey 
seems  to  be  similar  to  that  found  in  several  of 
the  other  lower  vertebrates  such  as  MyxxnCf  some 
Teleosts,  and  in  some  Amphibians. 

EXHIBITS 

During  the  meetings  the  following  exhibits  were 

made  by  members  of  the  society  in  one  of  the 

rooms  of  the  Zoological  Laboratory  of  the  IJni* 

versity  of  Pennsylvania. 

E.  P.  Phillips  and  Geobqb  S.  Muth  (Bureau  of 
Entomology) — Instruments  (Thermo-electric  Out- 
fit) (Special  Scale),  used  in  work  on  Behavior  of 
the  Honey  Bee. 

S.  O.  Mast  (Johns  Hopkins  University) — ^Photo- 
graphs and  Autochromes  showing  changes  in 
color  and  pattern  in  flounders. 

B0B2BT  K.  Naboubs  (Kansas  State  Agricultural 
College) — Specimens  and  charts  illustrating ''  In- 
heritance in  Orthoptera." 

M.  F.  GUYBE  (University  of  Wisconsin) — Demon- 
stration of  the  X-element  of  Plymouth  Bock 
Fowls. 

J.  E.  ACKSET  (Kansas  Agricultural  College) — 
Demonstration  of  the  Innervation  of  the  Integu- 
ment of  Chiroptera. 

H.  D.  Beed  (Cornell  University)— Model  of  the 
Pectoral  and  Axillary  Glands  in  Schilbeodes 
gyrinus.  Caswell  Gbave, 

Secretary 


TEE  ASSOCIATION  OF  AMEBIC  AS 
GE0GBAPHEB8 

The  tenth  annual  meeting  of  the  Association  of 
American  Geographers  was  held  bI  Princeton, 
January  1  and  2,  1914.  About  thirty-five  mem- 
bers were  present  and  the  attendance  of  memben 
and  non-members  ranged  from  twenty-five  to 
sixty.  Thirty-flix  titles  appeared  on  the  final  pro- 
gram and  twenty-eight  papers  were  read. 

The  officers  for  1914  are  as  follows: 

Preeident — Albert  Perry  Brigham. 

First  Vice-president — Charles  B.  Dryer. 

Second  Vice-president — C.  F.  Marbut. 

Secreiarff — Isaiah  Bowman. 

Treasuref^-TrKneoiB  E.  Matthes. 

Councilors — ^Lawrence  Martin,  Bobert  DcC. 
Ward,  Alfred  H.  Brooks. 

Editor— Bich&rA  E.  Dodge. 

The  nominating  committee  for  officers  for  1915 
consists  of  C.  F.  Marbut,  chairman,  B.  H.  Whit- 
beck,  H.  H.  Barrows. 

One  of  the  most  important  features  of  the  meet- 
ing was  the  adoption  by  the  Association  of  the  plan 
of  cooperation  proposed  by  the  American  Geo- 
graphical Society.  The  plan  provides  for  (1)  a 
joint  research  committee  of  the  two  organixations 
to  administer  a  joint  research  fund,  (2)  a  joint 
meeting  in  New  York  each  spring,  (3)  the  publi- 
cation by  the  Association  in  collaboration  with  tiie 
American  Geographical  Society  of  the  AnnalB  of 
the  Association,  (4)  an  interchange  of  the  puUi- 
cations  of  the  two  societies. 

The  research  committee  of  the  Association  con- 
sists of:  Alfred  H.  Brooks,  chairman,  Herbert  B. 
Gregory,  Bobert  DeC.  Ward. 

An  increasingly  large  proportion  of  tbe  papers 
read  dealt  with  various  phases  of  human  geog- 
raphy. The  first  meetings  of  the  Association 
(1904-1906)  were  naturally  marked  by  a  large 
number  of  physiographic  papers.  Then  came  a 
period  (1907-1910)  when  physiography  and  anthro- 
pogeography  were  alternately  ahead.  In  the  last 
three  programs  anthropogeography  has  led,  owing 
chiefly  to  the  growing  number  of  students  devoted 
to  the  life  si^e  of  the  science.  Future  programs 
will  probably  show  a  still  stronger  tenden^  in 
this  direction,  judging  by  the  livelier  disciossions 
evoked  by  the  more  strictly  geographic  papers. 

The  joint  meeting  in  New  York  v?ill  be  hdd 
April  3-4.  The  next  annual  meeting  vfUI  be  held 
at  some  point  west  of  Pittsburgh. 

Isaiah  Bowicak, 
Secretary 
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THE  EVOLUTIONABT  CONTBOL  OF  OBOAN^ 
ISMS  AND  ITS  SIGNIFICANCE^ 

I 

A  oompabatively  brief  period  has  passed 
since  the  evidence  brought  together  by  Dar- 
win in  connection  with  the  results  slowly 
accumulated  from  other  sources  has  clearly 
demonstrated  that  the  diversity  of  organic 
life  in  the  world  occurs  through  evolution. 
It  is  one  thing,  however,  to  clearly  diagnose 
a  condition  and  quite  another  to  under- 
stand the  causes  which  have  brought  about 
the  phenomenon  so  that  similar  results  may 
be  produced  advantageously.  With  the 
assumption  that  evolution  was  merely  the 
survival  of  those  forms  which  were  best 
adapted  to  the  environment,  generation 
after  generation,  the  explanation  of  the 
method  as  well  as  its  practical  application, 
namely  the  improvement  of  organisms  in 
any  given  direction,  was  apparently  a  sim- 
ple matter.  It  seemed  evident  that  man 
had  modified  and  adapted  to  his  welfare 
various  plants  and  animals  by  a  more  or 
less  unconscious  and  haphazard  selection 
long  before  history  records  civilization.* 
Why  then  could  not  civilized  man  cany 
forward  the  work  and  with  the  knowledge 
gained  since  the  principles  of  evolution 
were  recognized,  obtain  far-reaching  results 
within  a  brief  period  of  time.  All  that 
seemed  necessary  was  to  have  individuals 

1  Presidential  addrees  before  the  twentj-thixd 
annaal  meeting  of  the  Ohio  Academy  of  Soienee, 
Oberlin,  O.,  NoYonber  28,  1913. 

2  One  need  not  be  a  peeeimiBt  to  assert  the  ae- 
tual  6Tlden«e  thus  far  oibtained  indicates  that  the 
supposed  progress  made  in  the  improTement  of 
domesticated  animals  and  plants  is  nothing  more 
than  the  sorting  out  of  pure  lines  and  thus  repre- 
sents no  advancement. 
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of  a  particular  organigm  in  large  numbers, 
and  by  continued  selection  of  the  varia- 
tions best  meeting  the  conditions  move 
rapidly  fbrward  by  a  series  of  increments 
toward  the  goal  of  perfection.  What  could 
be  more  simple  f  Instead  of  com  having  an 
acreage  yield  of  fifty  bushels,  there  would 
with  a  proper  supply  of  plant  food  be  a 
production  of  two  hundred,  two  hundred 
and  fifty  or  even  three  hundred  bushels. 
Instead  of  politicians  with  no  perspective 
beyond  their  immediate  welfare — a  reelec- 
tion— ^instead  of  college  presidents  and 
faculties  with  their  numerous  shortcomings 
— according  to  the  students  and  occasion- 
ally the  trustees — ^there  would  be  the  ideal 
individual  bred  to  specification  and  not 
necessarily  made  in  Germany. 

Unfortunately,  variations  with  a  per- 
verseness  incomprehensible  unifonnly  re- 
fused to  accumulate  in  the  manner  desired 
and  at  times  even  demonstrated  their  obsti- 
nacy by  retrogression.  It  was  plainly  evi- 
dent that  there  were  limits  imposed  by 
nature  not  easily  passed,  and  in  connection 
with  which  much  experimental  work  must 
be  undertaken  before  definite  progress  was 
made  and  the  facts  fully  understood. 

With  a  realization  of  the  difficulties  in- 
volved  in  an  attempt  to  apply  evolution,  it 
will  be  well  to  pause  for  a  moment  and 
consider  certain  fundamental  principles 
before  discussing  the  results  of  some  of  the 
investigations  which  for  a  time  at  least 
promised  much  toward  the  solution  of  the 
problem.  Thus  it  may  be  stated  that  evolu- 
tion in  its  different  modifications  postulates 
in  general  (1)  the  occurrence  of  numerous 
varying  individuals,  some  of  which  are  (2) 
eliminated  by  environmental  stimuli  leav- 
ing few  or  no  offspring,  while  (3)  the  sur- 
vivors transmit  to  their  progeny  the  char- 
acters which  proved  of  selective  value,  with 
the  result  that  (4)  through  the  continuation 
of  the  process  the  race  eventually  becomes 


adapted  to  surrounding  conditions.  The 
first  two  propositions  are  merely  state- 
ments of  fact  The  real  difficulties  of  the 
situation  are  those  of  ascertaining  bow 
variations  which  are  transmitted  may  be 
'recognized  and  produced  so  that  the  resolt 
will  be  a  cumulative  one.  Until  this  is  done 
breeders  must  continue  to  proceed  in  the 
same  haphazard  manner  that  th^r  have  fol- 
lowed for  countless  generations. 

By  selecting  the  largest  and  most  perfeet 
ears  of  seed  com  from  the  variations  pT«a- 
ent  in  the  field,  conversely  eliminating  the 
remainder    from    reproducing,    the   com 
grower  plants  with  a  fatuous  trust  in  provi- 
dence that  a  crop  somewhat  better  or  at 
least  as  good  as  the  preceding  crop  will  be 
produced.    If  it  is  a  type  comparatively 
pure  the  average  may  be  maintained  and 
the  hope  partially  realized,  but  the  chances 
for  retrogression  are  far  greater  than  for 
advancement,  inasmuch  as  there  is  no  means 
for  distinguishing  a  variation  which  wiQ 
be  transmitted  with  equal  or  better  results 
than   in   the   preceding  generation,  from 
one  that  represents  a  fiuctuation  due  to 
nurture  and  which  is  non-transmissible. 
Thus    the    apparently    inferior    ear    of 
com    will    frequently    produce    a    yield 
far  better  than  obtained  from  one  which 
is    perfection    as    graded   by    the    meth- 
ods of  the  ''com  show,"  and  if  from  the 
same  pure  race,  the  resultant  crop  will  be 
at  least  as  good.     Artificial  methods  of 
hybridization,  which  furnish  an  immediate 
advancement  in  the  succeeding  generation, 
result  in  a  gain  which  is  only  temporary. 
The  increased  stimulus  to  growth  vanishes 
as  a  fiuctuation. 

Thus  it  is  quite  evident  that  there  exists 
a  problem  in  the  evolutionary  contiol  of 
organisms  even  the  partial  solution  of 
which  will  mark  an  extraordinary  advance- 
ment not  only  for  agriculture,  horticoltore. 
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and  animal  breeding,  but  also  for  societ7 
in  general. 

n 

The  general  results  of  the  inyestigations 
bearing  upon  the  evolutionary  control  of 
organisms  may  be  grouped  around  the  prin- 
ciples of  Mendelism,  the  mutation  theory, 
and  pure  line  breeding. 

The  rediscovery  in  1900  of  the  funda- 
mental laws  governing  hybridization  so 
brilliantly  established  by  Mendel  in  1865, 
but  unfortunately  concealed  in  the  obscure 
publications  of  the  Natural  History  Society 
of  Brunn,  opened  an  extraordinary  field 
for  experimental  work.  This  has  already 
developed  to  vast  proportions  in  connec- 
tion with  both  the  results  obtained  and  the 
speculations  involved,  while  the  end  is  not 
in  sight. 

The  investigations  of  Mendel,  now  so 
familiar  to  all  biologists,  and  which  may  be 
mentioned  somewhat  in  detail  here  because 
of   their  bearing  on   mutation,   consisted 
primarily  in  the  crossing  of  tall  and  dwarf 
peas,  with  the  result  that  the  first  filial  (F  J 
or  hybrid  generation  consisted  entirely  of 
tall  plants.     When,  however,  seeds  from 
these  plants  were  sown  the  ratio  of  tall  to 
dwarf  plants  became  3  to  1  in  the  second 
(F,)  hybrid  generation,  a  result  explained 
by  the  theory  of  dominant  and  recessive 
characters  on  the  basis  that  there  are  cer- 
tain determiners  of  unit  characters  in  the 
germplasm    which    dominate    over  others 
during  the  development  of  the  somatoplasm 
or  body  of  the  individual  in  the  higher 
forms  of  life.    More  recently  the  presence 
and    absence  theory  has  been  applied  in 
interpreting  the  results.    In  a  manner  simi- 
lar to  the  preceding  when  smooth  yellow 
peas  "were  crossed  with  wrinkled  green  peas 
the    first    hybrid    generation  consisted  of 
smooth  yellow  forms  inasmuch  as  the  char- 
acter smooth  and  the  character  yellow  were 
dominant  over  the  character  wrinkled  and 


the  character  green,  and  the  crosses  were 
known  as  dihybrids,  inasmuch  as  they  dif- 
fered in  respect  to  two  characters.  In  the 
second  hybrid  generation  the  resultant 
ratio  was  15  to  1  pure  recessive,  i.  e., 
wrinkled  green,  although  the  fifteen  con- 
sisted of  smooth  yellow,  smooth  green,  and 
wrinkled  yellow  in  the  proportion  of  9 : 3 : 3. 
In  the  same  way  trihybrids  have  the  ratio 
63  to  1  pure  recessive  while  any  polyhybrid 
differing  in  ^'n^^  characters  which  mendel- 
ize  in  the  usual  manner  will  give  an  ex- 
pected ratio  of  4"  —  1  to  1  pure  recessive, 
which  will  become  apparent  only  through 
the  breeding  of  large  numbers  of  indi- 
viduals. 

While  the  preceding  summary  represents 
the  normal  results  in  connection  with  the 
segregation  of  unit  characters,  studies  of 
the  past  few  years  have  demonstrated  that 
many  interesting  relationships  may  occur 
between  the  factors  governing  the  produc- 
tion of  characters.  For  example,  it  has 
been  found  that  two  or  more  determiners 
are  often  present  either  of  which  will  pro- 
duce the  given  character  as  Nillson-Ehle 
demonstrated  in  hybrids  of  brown  and 
white  chaffed  wheat,  while  on  the  other 
hand  two  or  more  determiners  acting  to- 
gether may  be  necessary  to  bring  about  an 
effect.  Such  a  condition  exists,  as  Bateson 
in  1910  showed,  in  certain  white-fiowered 
sweet  peas  which  when  crossed  produce 
purple  fiowers  in  the  first  hybrid  genera- 
tion. The  results  which  have  led  to  the 
theory  of  coupling  and  of  repulsion,  par- 
ticularly the  latter,  where  the  expectancy 
of  a  pure  recessive  may  be  one  among  many 
thousands,  go  far  toward  suggesting  a  x)os- 
sible  explanation  of  many  so-called  muta- 
tions on  the  basis  of  ancestral  individuals 
heterozygous  for  one  or  more  characters. 

Do  the  Mendelian  principles  assist  us. 
however,  in  attaining  the  goal  which  we  are 
seeking,  namely  the  building  up  of  an  ideal 


482 


SCIENCE 


[N.  S.  Vol.  XXXIX.  No.  1005 


organism  which  will  continue  to  transmit 
its  characters?  The  answer  must  be  in  the 
negative  so  far  as  the  originating  of  any- 
thing new  is  actually  concerned.  Becessives 
may  be  obtained.  Characters  may  be  re- 
distributed. They  were  present  in  the 
forms  first  utilized,  however. 

The  mutation  theory  formulated  by  De 
Vries  in  1901  approximately  at  the  time  in- 
terest was  being  awakened  by  the  rediscovery 
of  the  hybridization  principles  of  Mendel, 
needs  no  extended  explanation  to  those  who 
have  been  interested  in  evolution.  Based 
on  cultural  experiments  with  (Enothera 
lamarckiana,  one  of  the  evening  primroses, 
the  appearance  of  relatively  small  numbers 
of  forms  which  were  quite  distinct  from  the 
parental  species  and  which  bred  true  in 
subsequent  generations,  led  to  the  inference 
that  evolution  had  in  many  cases  proceeded 
by  discontinuous  variations  or  mutations. 

Long  series  of  breeding  experiments  fol- 
lowed in  connection  with  other  organisms, 
both  plants  and  animals,  with  results  quite 
similar  to  those  obtained  by  De  Vries.  In- 
vestigations were  also  made  (Fischer,  Mac- 
Dougal,  Tower,  etc.)  where  organisms  were 
subjected  to  stimuli  abnormal  in  their 
nature,  with  the  result  that  a  modified  prog- 
eny was  obtained  which  bred  true  to  the 
apparently  induced  character  in  succeed- 
ing generations.  Furthermore,  cytological 
studies  (Gates,  etc.)  demonstrated  some 
interesting  relationships  so  far  as  dififer- 
*' mutants"  were  concerned. 

While  the  evidence  is  far  too  insufficient 
to  allow  more  than  a  tentative  opinion, 
there  are  several  conclusions  concerning 
mutation  which  appear  justified.  The  na- 
ture of  the  results  obtained  through  the 
various  agencies  make  it  quite  evident  that 
they  are  not  all  due  to  a  single  underlying 
principle.  There  are  many  ** mutants"  the 
origin  of  which  is  most  certainly  to  be 
explained  on  the  basis  of  a  heterozygous 


condition  of  the  gametes,  and  much  evi- 
dence has  accumulated  that  O.  lamarckiana 
of  De  Vries  on  which  the  mutation  theory 
was  founded  belongs  to  this  class.   Further- 
more there  are  mutants  developing  in  con- 
nection with  the  action  of  abnormal  stimuli 
although  it  is  not  at  all  improbable  that 
some  of  these  result  from  heterozygotes.  It 
may  be  mentioned  that  Humbert  (1911) 
in  experiments  with  7,500  pure  line  plants 
of  Silene  noctiflora,  one  of  the  ** pinks'' 
utilizing  methods  similar  to  those  of  Mae- 
Dougal,  failed  to  obtain  any  "mutants." 
Another  explanation  of  the  results  in  con- 
nection  with  the   influence   of  abnormal 
stimuli  is  that  the  modification  takes  place 
through  the  destruction  of  a  factor  and  thus 
the  process  is  one  of  subtraction  instead  of 
addition.     There  are  also  investigations, 
notably  those  of  Gates,  in  which  the  aber- 
rant organism  apparently  results  from  the 
abnormal  behavior  of  the  chromosomes  at 
some  stage  during  the  life  cycle.    (Enothera 
gigas  with  its  tetraploid  chromosomes  is 
here  of  much  interest. 

Notwithstanding  these  diverse  results, 
there  is  little  indication  that  anything 
actually  new  has  been  added  to  the  organ- 
ism which  would  not  have  occurred  within 
a  pure  line.  If  this  is  true  the  heterogene- 
ous school  of  mutationists  can  be  of  little 
assistance  beyond  suggesting  the  way  in 
which  evolution  did  not  take  place. 

The  experiments  on  the  basis  of  pure 
line  breeding  belong  to  a  comparatively 
recent  period  and  are  of  the  utmost  im- 
portance. Johannsen  in  1903  published  re- 
sults based  on  a  pure  line  of  beans  self- 
fertilized  for  successive  generations  and 
evidently  homozygous.  From  a  bean 
weighing  95  centigrams  and  far  above  the 
average  in  size  he  obtained  plants  produe- 
ing  beans  varying  in  weight  from  approxi- 
mately 35  to  70  centigrams,  but  all  far 
below  the  weight  of  the  parent.    XTtiliziDg 
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these  in  tarn  as  parental  forms,  from  those 
having  a  weight  of  35-40  centigrams  there 
resulted  a  progeny  with  an  average  of  57.2 
centigrams,   while   from   those   having   a 
weight  of  65-70  centigrams  a  progeny  was 
obtained  which  had  an  average  of  55.5  cen- 
tigrams.   In  other  words,  selection  had  not 
only  failed  to  make  any  advancement,  but 
actually  resulted  in  a  slight  retrogression. 
Facts  quite  in  accord  with  this  but  giving 
much  more  pronounced  results  have  been 
obtained    by     Tower     (1906),     Jennings 
(1908),  Johannsen  (1909)  and  others.    It 
should  be  noted,  however,  that  there  have 
been  several  experiments,  notably  those  of 
De  Vries  with  buttercups,  Tower  with  po- 
tato beetles,  and  Smith  with  Indian  com, 
where  a  possible  advance  of  a  character 
was  recorded  in  a  group.     Heterozygotes 
here  may  have  been  responsible  for  the  re- 
sult, although  again  the  explanation  may 
consist  in  the  elimination  of  the  effects  of  a 
determiner. 

The  results  in  mixed  races  as  exempli- 
fied by  com,  beans,  etc.,  where  selection  has 
gradually  improved  a  group  of  organisms 
but  finally  reached  a  limit  beyond  which 
no  progress  appeared  possible,  are  compar- 
atively well  understood  and  are  due,  as 
explained  by  Shull  (1908),  to  the  separa- 
tion of  the  pure  lines  which  were  present 
in  the  race  at  the  beginning.  This  is  where 
the  average  agricxdturist,  horticulturist, 
and  animal  breeder  has  gone  far  astray  and, 
having  succeeded  for  a  few  generations  in 
making  progress,  has  failed  to  understand 
why  he  may  not  continue  to  be  successful. 
Thus  we  find  that  attempts  to  modify  a 
character  by  selection  within  pure  lines 
within  a  smaU  number  of  generations  have 
almost  universally  failed,  and  that  the  few 
apparent  results  to  the  contrary  must  be 
looked  upon  with  the  suspicion  that  the 
population  was  a  mixed  race  and  that 
Mendelian  principles  applied. 


Once  again  we  are  led  to  propound  with 
still  greater  emphasis  the  question,  ''How 
then  has  evolution  taken  place  f  "  ' '  In  what 
manner  have  organisms  acquired  their  char- 
acters V  *  *  Is  it  possible  to  escape  the  diffi- 
culties that  confront  the  investigator  on 
every  side  f ' ' 

III 

The  application  of  statistical  methods 
to  problems  of  biology  has  provided  and 
will  continue  to  provide  facts  of  decided 
value  obtainable  in  no  other  way.  Never- 
theless, the  use  of  data  ''en  masse"  unco- 
ordinated with  experimental  methods  can 
not  solve  the  riddle  of  existence  so  easily 
as  some,  at  an  earlier  period  at  least,  would 
have  had  us  believe.  There  are,  however, 
investigations  which  seem  fundamental  to 
the  problem  under  discussion  and  which 
may  well  be  approached  from  the  statisti- 
cal side.  These  relate  to  the  influence  of 
certain  factors  composing  the  environment 
as  well  as  to  the  part  played  by  asexual 
and  sexual  reproduction,  corresponding  in 
reality  to  close  and  cross  breeding,  upon 
variability  and  size  in  organisms. 

Some  studies  undertaken  in  1900  in  con- 
nection with  the  influence  of  food  supply 
on  variability®  based  ui)on  the  comparison 
of  groups  of  Chrysanthemum  leucanthe- 
mum  L.,  the  conmion  white  daisy,  as  well 
as  Perca  flavescens  Mitch.,  the  yellow 
perch,  indicated  that  the  difference  in  vari- 
ability as  evinced  by  the  coefficient  of 
variation  for  a  group  with  a  maximum  food 
supply  as  compared  with  a  group  having 
a  minimum  food  supply,  was  extremely 
small  and  well  within  the  limits  allowed 
by  the  probable  error.  From  this  the  in- 
ference was  that  external  stimuli  played  an 
extremely  unimportant  part  under  normal 
conditions  as  a  cause  producing  variabilily 
in  general. 

Attempts  were  subsequently  made  to  ob- 

8  Science,  p.  728,  1907. 
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tain  data  bearing  an  the  results  of  close 
breeding  and  cross  breeding  which  differ 
merely  in  degree  from  parthenogenesis 
and  amphimixis.  The  question  is  an  im- 
portant one,  for  if  cross  breeding  is  only 
valuable  in  sorting  out  and  combining  ex- 
isting characters,  it  not  only  obscures  the 
facts,  a  knowledge  of  which  is  necessary 
before  progress  can  be  made  in  building 
up  new  characters,  but  results  in  no  actual 
advancement  in  cumulative  evolution. 
Here  the  material  for  study  consisted  of 
scalariform  or  cross-bred  and  lateral  or 
dose-bred  (parthenogenetic}  zygospores — 
in  reality  the  young  individuals — of  the 
conmion  filamentous  green  alga  Spirogyra 
inflata  ( Vauch) .  Upon  applying  statistical 
methods  the  close-bred  zygospores  were 
found  to  be  23  per  cent,  more  variable*  in 
size  as  well  as  larger,  both  in  length  and 
actual  volume,  than  the  cross-bred  zygo- 
spores. The  results  were  not  in  accord  with 
the  general  belief  that  cross  breeding  in- 
creased variability,  although  studies  by 
Warren,  Kellogg,  Casteel  and  Phillips  had 
pointed  out  that  this  belief  was  not  substan- 
tiated by  facts,  which,  however,  did  not 
actually  warrant  the  idea  that  variability 
was  decreased  in  cross-bred  forms.  The 
studies  on  the  zygospores  also  suggested 
that  sex  existed  primarily  for  the  purpose 
of  limiting  variability,  a  hypothesis  pro- 
posed on  purely  theoretical  grounds  by 
Hatschek  in  1887.  Another  conclusion 
which  followed  from  the  same  investigation 
was  that  in  connection  with  the  origin  of 
death*^  and  which  may  be  mentioned  here. 
This  is  summarized  by  stating  that  death 
apparently  occurs  as  the  result  of  the  contin- 
ually forming  body  cells  becoming  so  varia- 
ble through  absence  of  control  by  amphi- 
mixis, that  eventually  some  one  group  of 
functional   importance   fails  to  meet  the 

«SciENCB,  p.  907,  1908. 
5  SciXNOK,  p.  935,  1912. 


limits  imposed  by  the  environment  In 
consequence  of  this  the  group,  together 
with  the  remainder  of  the  colony— the 
individual — ^perishes. 

In  connection  with  the  difference  in  the 
variability  of  dose-bred  and  cioos-bred 
zygospores  it  seems  quite  evident  tiiat  the 
result  is  brought  about  by  some  factor 
other  than  the  environmental  stimuli  which 
are  assumed  to  produce  fluctuation,  inaB- 
much  as  the  material  was  homogeneous  in 
every  respect  with  the  exception  of  the 
manner  of  reproduction.  The  question  is 
a  difficult  one,  however,  not  to  be  settled 
by  a  single  investigation  giving  positiTe 
results,  and  because  of  its  importance 
should  receive  attention. 

In  reference  to  those  who  hold  to  the  be- 
lief that  cross  breeding,  conjugation  and 
amphimixis — ^the  three  terms  differ  merely 
in  degree — increase  variability,  it  may  be 
well  to  inquire  concerning  some  of  the 
evidence  which  has  been  instrumental  in 
formulating  the  opinion.    Without  any  de- 
sire to  be  critical  and  at  some  risk  of  ex- 
ceeding the  controversial  bounds  which  a 
paper  of  this  nature  allows,  a  few  of  the 
more    important    investigations    touching 
upon  the  subject  will  be  considered. 

Castle,  Carpenter,  Clark,  Mast  and  Bar- 
rows (1906)  in  a  series  of  observations  as 
to  the  effect  of  cross  breeding  and  close 
breeding  on  the  variability  and  fertility  of 
the  small  fruit  fly,  DrogophUa  ampelophUa 
Loew.,  stated  that  '*  inbreeding  did  not  af- 
fect the  variability  in  the  number  of  teeth 
on  the  sex  comb  of  the  male,  nor  the  varia- 
bility in  size,"  basing  the  opinion  on  the 
coefficient  of  variation  in  the  nnmiber  of 
spines  and  the  standard  deviation  in  the 
length  of  the  tibia.    In  the  former  case  the 
data  certainly  do  not  permit  a  clear  con- 
clusion one  way  or  the  other,  but  the  value 
of  the  character  which  represents  the  sum 
of  the  teeth  of  the  sex  combs  of  the  right 
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and  left  proximal  tarsal  segment,  where 
there  is  undoubtedly  correlation,  may  be 
open  to  objection  under  any  consideration. 
If,  however,  from  the  data  presented  in 
the  study  the  value  of  the  coefficient  of 
variation  is  computed,  which,  strange  to 
887,  was  not  done  in  the  paper,  and  thus 
allowance  made  for  the  greater  length  of 
tibia  in  the  cross-bred  forms,  the  combined 
inbred  forms  exhibit  a  variability  rela- 
tively 68  i)er  cent  greater  than  the  cross- 
bred forms. 

Jennings  (1911)  in  summarizing  breed- 
ing experiments   with   Paramecium   con- 
eluded  that  ''The  progeny  of  conjugants 
are  more  variable  in  size  and  in  certain 
other  respects  than  the  progeny  of  the 
equivalent  non-con jugants,"  and  farther, 
"Thus    conjugation   increases  variation." 
Continuing   the  investigations,   he  subse- 
quently stated  (1913)  that  conjugation  in- 
creased the  variation  in  the  rate  of  repro- 
duction.   While  the  carefxQ  methods  used 
by  Jennings  have  brought  to  light  many 
interesting  and  valuable  facts,  it  is  evident, 
from  a  critical  consideration  of  the  data, 
that  they  by  no  means  allow  such  conclu- 
sions. 

So  far  as  size  is  concerned  in  a  pure 
race,    non-conjugants   and  their  progeny 
were  more  variable  than  conjugants  and 
their  progeny,  as  noted  in  Table  No.  28. 
In  a  wild  race  the  progeny  of  the  conju- 
gants were  slightly  more  variable  than  the 
progeny   of  the  non-conjugants,  as  illus- 
trated in  Table  No.  32,  although  in  two  of 
the  nine   generations  tabulated  the  varia- 
bility was  greater  in  the  case  of  the  non- 
eonjngants.     So  far  as  the  rate  of  fission 
is  concerned,  the  evidence  is  unmistakable 
that  the   conjugants  were  more  variable. 
There  is,  however,  a  comparatively  simple 
explanation   for  this  when  the  statement 
is  noted  that  the  number  of  abnormal  in- 
dividuals,   as  well  as  the  mortality,   was 
greatest  among  the  progeny  of  the  conju- 


gants. With  a  considerable  number  of 
forms  thus  having  a  lower  rate  of  fission, 
one  could  expect  nothing  except  a  greater 
variability  in  the  rate  of  fission.  This  be- 
comes the  more  evident  when  it  is  found 
that  the  higher  variability  of  the  con- 
jugants was  caused  by  the  considerable 
number  with  the  low  rate  of  fitarion. 

Considering  the  data  obtained  in  the 
breeding  of  plant  forms  where  the  assump- 
tion has  long  been  prevalent  that  hybridi- 
zation increases  variability,  it  is  found  that 
the  variability  of  the  F,  generation  as  com- 
pared with  the  F^  generation  or  a  single 
parental  generation  may  be  increased,  but 
that  the  actual  variability  as  a  whole  is  not 
increased  when  the  united  parental  types 
are  taken  into  account.  This  may  be  illus- 
trated by  utilizing  data  from  an  ioterest- 
ing  paper  by  Hayes  (1912)  dealing  with 
correlation  and  inheritance  in  tobacco. 
Here,  calculating  the  constants  for  two 
parental  types  combined  (401  and  403)  in 
respect  to  number  of  leaves  and  height  of 
plant,  it  is  found  that  the  coefficient  of 
variation  has  decidedly  decreased  through 
the  hybridization,  although  the  number  of 
combinations  have  increased. 

There  exists  the  possibility,  however,  that 
variability  will  appear  to  be  increased  when 
forms  having  the  same  phenotype  but  dif- 
ferent genotypes  are  bred  together.  Such 
a  condition  may  be  illustrated  by  the  two 
white  strains  of  sweet  peas  crossed  by  Bate- 
son  which  produced  purple  flowers  in  the 
first  (Fj)  hybrid  generation,  and  purple, 
pink,  mixed,  and  white  fiowers  in  the  sec- 
ond (Fj)  hybrid  generation.  New  combi- 
nations occur,  but  there  is  no  evidence  of 
increase  in  unit  characters,  nor  is  there  an 
actual  increase  in  variability. 

Turning  for  a  moment  to  size  characters, 
the  infiuence  of  cross  breeding  or  conjuga- 
tion IS  of  decided  interest  inasmuch  as  facts 
bearing  on  the  solution  of  the  problem  as 
to  how  size  may  be  increased  to  the  phys- 
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iological  limit,  even  though  the  results 
hold  for  a  single  generation,  have  the  great- 
est practical  value  for  the  future  of  agri- 
culture and  animal  breeding. 

It  should  first  be  noted  that  size  in  a 
unicellular  organism  is  dependent  on  the 
absolute  size  of  the  individual  cell  with  a 
limit  undoubtedly  imposed  by  laws  govern- 
ing the  ratio  between  volume  and  surface 
in  connection  with  osmosis.  In  multicellu- 
lar organisms,  however,  size  characters  may 
depend  upon  either  the  size  or  the  number 
of  the  component  cells  or  upon  both  factors. 
This  distinction  possibly  explains  an  ap- 
parent diversity  in  results  obtained  in  the 
two  groups. 

Darwin,  Mendel  and  others  who  have 
seriously  considered  the  question  have  rec- 
ognized that  hybrids,  among  plant  forms 
in  particular,  usually  grew  to  a  larger  size 
than  either  parental  form,  a  result  prob- 
ably due  to  the  increased  rapidity  of 
cell  division  and  consequently  greater  num- 
ber of  cells  as  conjectured  by  East.  In  the 
study  of  zygospores  of  Spirogyra  it  was 
therefore  noticed  with  some  interest  that 
the  cross-bred  forms  were  smaller  than  the 
close-bred  forms  so  far  as  both  length  and 
volume  were  concerned.  Jennings  (1911) 
in  his  study  of  Paramecium  reached  a  con- 
trary conclusion,  stating  that  *  *  The  progeny 
of  conjugants  .  .  .  were  a  little  larger  than 
the  progeny  of  non-conjugants  and  the 
difference  appears  to  be  significant."  This 
is  correct  merely  in  reference  to  length, 
however,  and  that  it  is  not  true  for  actual 
size  as  indicated  by  volume  is  evident  on 
applying  the  formula  for  the  volume  of  a 
prolate  spheroid  {V  =  l/6vlcP)  by  which 
it  may  be  demonstrated  that  the  non-con- 
jugant  forms,  while  smaller  than  the  others 
at  the  beginning  of  the  experiment,  actu- 
ally became  larger.  Thus  in  agreement 
with  the  zygospores  of  Spirogyra,  con- 
jugation decreased  size. 


The  question  immediately  occurs  as  to 
the  cause  of  the  increased  size  and  vigor 
among  cross-bred  multicellular  organisms 
when  the  evidence  indicates  that  cross-bred 
unicellular  forms  are  smaller  instead  of 
larger.     Some  investigations  that  I  iiave 
undertaken  indicate  an  answer  apparently 
meeting  the  conditions.     While  sufficient 
control  experiments  have  not  been  made  to 
venture  more  than  a  provisional  opinion, 
the  data  suggest  that  the  cells  of  cross-bred 
multicellular     organisms      ar^     aotually 
smaller  than  the  cells  of  inbred  or  pure  line 
forms,  and  that  the  more  rapid  division  is 
a  function  of  the  greater  ratio  surface  has 
to  volume  in  a  small  cell  with  the  better 
opportunity  thus  obtained  for  increased 
metabolism. 

That  there  is  need  of  further  investiga- 
tion on  size  and  variability  in  pure  lines 
and  in  cross-bred  forms  through  the  appli- 
cation of  statistical  methods  in  conneetioa 
with  the  maintenance  of  pedigrees  tiirough 
long  series  of  generations  seems  evident 
Eventually  theories  will  make  way  for  facts 
which  will  allow  a  proper  perspective. 

IV 

Where  do  the  results  presented  in  the 
preceding  pages  lead  us  ?    Does  their  value, 
so  far  as  their  bearing  upon  the  production 
of  new  and  transmissible  characters  tiiat 
will  build  up  an  organism  in  a  required 
direction,  consist  merely  in  the  formulating 
of  hypothesis  after  hypothesis  which  as  in- 
vestigations proceed  will  in  turn  make  way 
for  other  hypotheses  equally  transient  t    Or, 
on  the  other  hand,  do  they  mark  a  definite 
progress  along  the  lines  we  are  endeavoring 
to  follow,  namely,  the  control  of  evolution. 

Before  attempting  a  reply  which  must 
prove  more  or  less  unsatisfactory  to  those 
looking  forward  to  immediate  results,  it 
seems  advisable  to  pause  for  a  moment  and 
in  the  light  of  the  preceding  discussion  oon- 
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aider  the  types  of  differenoes — ^variatioDs — 
whieh  exist  in  so  far  as  they  may  effect  the 
resnlt  with  which  we  are  chiefly  concerned. 
Be^ning  at  an  early  period  in  the  his- 
tory of  evolution  with  the  idea  that  all 
variations  might  be  inherited,  results  soon 
suggested  that  the  characters  due  solely  to 
surrounding  influences  such  as  food  supply, 
etc.,  were  not  thus  transmitted.  These  were 
called  fluctuating  variations.  On  the  other 
hand,  variations  due  to  the  structural 
changes  in  the  germ  cells  which  were  passed 
on  from  one  generation  to  another  have 
been  spoken  of  as  inherited  variations. 

The  evidence  at  present  indicates  that 
farther  subdivisions  must  be  made  and  that 
normal  inherited  variations  consist  of  two 
quite  distinct  classes.  The  variations  where 
the  results  are  due  to  the  interaction  of 
factors  in  accordance  with  Mendelian  prin- 
ciple, and  which,  adapting  a  term  used  by 
Plate  (1913),  may  be  called  amphimutations 
inasmuch  as  the  condition  is  due  to  the 
mingling  of  two  lines  of  descent,  the  other 
variations,  as  a  class,  in  which  the  results 
— evolution  in  the  abstract — are  due  to  a 
series  of  units  added  as  increments,  may 
well  be  called  cumulations.  It  is  quite  evi- 
dent that  the  term  ** mutation"  can  not  con- 
tinue to  include  both  types.  As  a  coordi- 
nate term  fluctuating  variations  may  be 
spoken  of  as  fluctuations. 

Under  abnormal  variations  must  be 
classified  forms  ranging  from  monstrosities 
to  slight  departures  from  the  ordinary  con- 
dition, some  of  which  are  undoubtedly  due 
to  the  losses  or  modifications  of  unit  char- 
aeters  through  the  action  of  extraordinary 
stimuli,  while  others  may  be  due  to  abnor- 
mal and  unequal  distribution  of  chromo- 
somes occurring  at  the  time  of  their  divi- 
sion.   The  idiomutations  of  Plate  are  here 

ixMiluded. 

The  answer  to  the  question  as  to  the 
pxx)gre8B  made  in  the  application  of  evolu- 
tion to  the  creation  of  new  forms  rests  in 


the  statement  that  the  attack  on  the  prob- 
lem is  becoming  more  concentrated.  The 
selection  of  fluctuations  has  been  tried  and 
has  failed.  Efforts  by  means  of  amphimu- 
tations end  in  a  maze  of  circles  with  no  evi- 
dent progress.  Idiomutations,  so  far  as 
one  may  judge  from  the  evidence,  present 
retrogression  rather  than  advancement  It 
is  by  means  of  pure  lines  under  normal 
conditions  that  one  may  search  with  advan- 
tage for  cumulations,  the  units  by  which  to 
build  the  new.  There  the  evidence  will  be 
unobscured  either  by  the  pyrotechnics  of 
Mendelian  formulae,  or  by  the  f actitiousness 
of  abnormal  stimuli.  Fluctuations  will  be 
present,  but  statistical  methods  will  permit 
their  evaluation.  Should  the  measurement 
of  the  mean  in  the  tenth  or  even  the  one 
hundredth  generation  present  no  advance- 
ment, failure  is  not  necessarily  implied. 
Nature  has  devoted  fifty  millions  of  years 
or  more  to  her  work.  There  should  be  no 
discouragement  if  a  few  paltry  years  of  in- 
vestigation fail  in  duplicating  her  methods. 
It  is  with  a  feeling  not  unmixed  with 
pessimism,  however,  that  one  views  the  con- 
ditions under  which  work  of  the  character 
outlined  must  evidently  go  forward.  Those 
engaged  in  teaching  have  with  a  few  excep- 
tions time  for  little  more  than  an  occasional 
investigation  of  limited  scope,  particularly 
in  a  field  which  requires  continuous  appli- 
cation. Governmental  departments  where 
it  could  best  be  taken  to  a  successful  issue 
have  only  too  often  been  subservient  to 
political  policies  which  demand  immediate 
results.  An  ounce  of  compiled  compendium 
is — ^to  them — ^worth  more  than  a  ton  of 
painstaking  investigations  which  makes  an 
advance  on  a  theory.  Looking  a  few  gen- 
erations into  the  future  is  not  their  con- 
cern.'   A  remedy  for  such  conditions  clearly 

0  EzcepticHial  work  haa  been  done  by  those  more 
or  lees  closely  connected  with  certain  State  A^enl- 
tural  Experiment  Stationa.    The  names  of  East  and 
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.lies  in  endowments  either  in  connection 
with  tmiveisities,  or  through  the  establish- 
ment of  the  specialized  private  institution. 
That  the  problem  of  applied  evolution 
will  eventually  be  solved  there  can  be  no 
doubt.  That  it  will  occur  in  our  generation 
may  only  be  expressed  as  a  hope. 

L.  B.  Wawon 

KXNTON   COLLBOX, 

November  15,  1913 

THB  MUTATION  MYTH 

It  has  long  been  recognized  both  on  the  bot- 
anical zoological  sides,  that  sterility  is  a 
notable  characteristic  of  species  crosses  or  true 
hybrids.  Where  species  are  nearer  to  one  an- 
other their  resultant  cross  is  naturally  less 
sterile  than  when  their  affinity  is  more  re- 
mote. In  the  case  of  plants  it  is  usually  par- 
ticularly easy  to  trace  even  slight  evidences 
of  previous  hybridization  in  the  sterility  and 
abortive  character  of  some  of  the  spores  or 
pollen.  In  contrast  to  hybrids,  genetically 
pure  species  are  characterized  by  pollen  grains 
or  spores,  as  the  case  may  be,  which  are  all 
perfectly  developed.  I  have  satisfied  myself 
by  a  very  extensive  study  of  the  spores  and 
polkn  of  liverworts,  mosses,  ferns  (including 
numerous  genera  of  all  the  important  families, 
isosporous  and  hetero8x>orou8),  lycopods,  sela- 
ginellas,  quillworts,  lepidodendroids,  equiseta, 
cycads,  ginkgo,  conifers  (including  numerous 
genera  of  all  the  tribes),  gnetales  (all  the 
genera)  and  many  dicotyledonous  and  mono- 
cotyledonous  angiosperms,  that  in  good  spe- 
cies the  spores  or  pollen  is  invariably  perfect 
morphologically,  that  is  fully  formed  and  hav- 
ing normal  protoplasmic  contents.  Known 
hybrids  on  the  contrary  are  characterized  by  a 
greater  or  smaller  number  of  abortive  spores, 
which  have  little  or  no  protoplasmic  contents. 

Hayes,  of  Connecticut,  Pearl,  of  Maine,  Emerson, 
of  Nebraaka,  Dean  Davenport,  Rietz  and  Smith,  of 
Illinois,  are  familiar  to  all  interested  in  the  appli- 
cation of  the  principles  of  evolution.  One  often 
conjectures,  however,  as  to  the  extant  to  which  some 
of  the  most  valuable  contributions  are  in  reality 
'' by-products"  of  investigations  meeting  the  ap- 
proval of  the  ' '  Missouri ' '  type  of  legislator. 


This  conclusion  is  by  no  means  new  but  the 
wide  range  of  facts  examined  in  the  preaent 
connection     adds     very     materially    to    its 
strength.    It  has  been  further  noted  lliat  so 
far  as  morphological  conditions  are  concerned, 
plants  of  genetic  purity,  even  when  grown 
under    extremely     abnormal    conditions,   as 
exotics    in    greenhouses,    etc.,    have  perfect 
spores  or  pollen.    For  example  a  conifer  or  t 
cycad  from  Australia  or  Japan,  grown  m  the 
hothouse    and   producing   its   pollen  in  the 
winter  season,  still  shows  the  grains  normally 
developed  morphologically,  whatever  may  be 
their  physiological  inefficiency. 

The  bearing  of  the  facts  indicated  in  ihe 
paragraph  above  is  of  great  importance  in 
relation   to   the  mutation  hypothesis  of  De 
Vries.    This  distinguished  Dutch  plant  physi- 
ologist, a  little  over  a  decade  ago,  published  a 
series    of    observations    and    generalizatioiDB 
under  the  title  of  ''Die  Mutationstheorie." 
His  notable  offering  was  the  statement  that 
material  of  a  species  of  GBnothera  or  evening 
primrose,  referred  by  him  to  Seringe's  (Bno- 
thera  lamarchiana,  found  growing  spontane- 
ously near  Hilversum  in  Holland,  was  prodne- 
ing  annually  new  species  or  as  he  preferred  to 
call  them,  elementary  species.     In  1904  Pro- 
fessor De  Vries  was  invited  to  lecture  in  the 
University  of  CalLfomia  on  his   sensational 
discoveries.    The  lectures  were  edited  and  pub- 
lished later  by  the   director   of   the  Desert 
Laboratory   of   the    Carnegie   Institution  of 
Washington,  with  the  title  of  ''  Species  and 
Varieties,  Their  Origin  by  Mutation."     Dr. 
MacDougal  thus  became  both  in  fact  and  figu- 
ratively, the  ^'vox  in  deserto  elamantis,"  the 
baptist  of  the  gospel  of  mutation.     His  ex- 
ploits with  the  syringe  in  the  baptism  and 
production  of  new  species  of  plants  by  intra- 
ovarial  injections  appear  further  to  render  his 
claims  in  this  direction  beyond  question.    As 
secretary  of  the  Botanical  Society  of  America 
and  by  his  repetition  and  elaboration  of  De 
Vries's  cultures  of  GBnothera,  he  has  done  un- 
questionably more  than  any  one  else  to  diffuse 
the  doctrine  of  mutation  in  North  America. 
It  has  in  fact  become  so  widely  accepted  on 
our  continent,  that  it  has  in  many  in<rtanf^ 
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been  unfortunately  introduced  eyen  into  ele- 
mentary courses  of  botanical  or  biological  in- 
struction. Europe  has  presented  a  marked 
contrast  to  America  in  this  respect,  for  here 
the  mutation  hypothesis  of  De  Vries  has  been 
eoldly  received.  It  seems  clear  however  that 
the  European  attitude  is  more  in  accordance 
with  the  established  principles  of  biology  than 
our  own. 

The  distinguished  English  geneticist  Bate- 
son  was  apparently  among  the  first  to  point 
out  that  in  all  probability  (Enoihera  lamarch- 
tana  was  a  hybrid,  as  shown  by  the  partial 
sterility  of  its  pollen.  Dr.  MacDougal  coun- 
tered by  the  statement  that  he  had  found 
abortive  pollen  in  specimens  of  0.  biennis, 
growing  in  the  vicinity  of  the  city  of  New 
York.  This  he  apparently  regarded  as  a  suffi- 
cient reply  to  Professor  Bateson's  criticisms. 
More  recently  a  number  of  American  students 
of  plant  genetics  have  cast  doubt  on  the  gene- 
tical  purity  of  De  Vries's  (Enoihera  lamarch' 
iana.  Among  these  may  be  mentioned  Davis, 
East,  Emerson  and  Gates.  The  attitude  of  the 
last  investigator  is  not  the  less  significant  be- 
cause he  was  in  the  first  instance  a  convinced 
mntationist  of  the  De  Vriesian  school.  In 
the  case  of  the  mutation  hypothesis,  we  find 
agrain  what  is  apparently  an  all  too  common 
eondition  in  the  case  of  biological  theories,  a 
HQglect  of  fundamentally  important  morpho- 
]<>gical  evidence.  There  seems  to  be  absolutely 
no  doubt,  on  morphological  grounds,  that  not 
only  is  (Enoihera  lamarchiana  of  hybrid 
origin;  but  that  the  Onagracess,  to  which  it 
belongs,  are  somewhat  generally  contaminated 
by  spontaneous  hybridism. 

I  have  delayed  publication  of  my  conclu- 
sions in  regard  to  the  genetical  status  of  the 
Onagraceffi,  in  the  hope  that  some  other  mor- 
I^iologist  would  lay  bare  the  extremely  inse- 
eiiTe  foundations  upon  which  the  imposing 
saperstructnre  of  the  mutation  hypothesis  has 
been  raised.  About  eight  years  ago  cultures  of 
O.  lamarchiana  and  its  mutants  were  started 
at  the  Harvard  Botanic  Oarden  from  seeds 
supplied  by  Professor  De  Vries.  (Enoihera 
jfrandifiora,  which  was  of  special  interest  in 
eennection  with  the  mutation  hypothesis,  was 


likewise  grown  from  seed  supplied  by  Pro- 
fessor S.  M.  Tracey  who  made  a  special  visit 
to  Tensaw  to  obtain  it  for  me.  Shortly  after- 
wards other  work  became  more  pressing  and 
monopolized  all  available  time.  The  cultures 
and  seeds  were  accordingly  turned  over  to 
Professor  Bradley  M.  Davis,  who  was  residing 
in  Cambridge  at  that  time.  Dr.  Davis  has 
published  a  number  of  papers  on  hybridization 
work  with  (Enoihera  si>ecies  and  I  have  sup- 
plemented my  original  stock  of  preserved 
material  from  specimens  kindly  supplied  by 
him. 

Some  illustration  of  pollen  conditions  in 
known  hybrids  other  than  Onagraces  will  first 
be  considered.  Many  of  our  improved  horti- 
cultural plants  are  known  to  have  originated 
by  hybridization,  while  others  more  anciently 
cultivated  by  our  species  are  suspected  of  hy- 
brid origin.  Taking  only  the  known  hybrids 
as  illustrations,  such  as  tulips,  irises,  narcissus, 
lachenalia,  freesia,  etc.,  etc.,  we  find  that  al- 
though many  of  the  pollen  grains  are  per- 
fectly developed  both  as  regards  external 
form  and  internal  contents,  a  greater  or 
smaUer  proportion  are  small,  shrivelled  and 
nearly  or  quite  devoid  of  protoplasm.  In  the 
case  of  genetically  pure  species  of  these  genera 
the  pollen  grains  on  the  contrary  are  all  alike 
and  perfect.  In  normal  species,  even  when 
long  in  culture  and  under  hothouse  conditions 
the  pollen  has  proved  in  all  the  cases  examined 
in  the  present  connection  perfectly  sound. 
This  is  notably  the  case  for  example  with  the 
common  easter  lily.  The  e€ect  of  hybridiza- 
tion is  equally  clear  in  the  case  of  the  Dicoty- 
ledons. Our  pinks,  calceolarias,  nasturtiums, 
etc.,  are  often  of  known  hybrid  origin  and 
show  dear  evidence  of  such  derivation  in  the 
condition  of  their  pollen,  which  is  more  or 
less  abortive.  President  Brainerd,  of  Middle- 
bury  College,  has  in  recent  years  made  some 
interesting  observations  on  spontaneous  hy- 
brids of  our  native  violets.  He  has  found 
numerous  forms  of  these,  significantly  de- 
scribed by  certain  systematists  as  new  species, 
to  be  in  reality  hybrids,  as  shown  by  their 
characters  clearly  intermediate  between  recog- 
nized species  and  by  their  Mendelian  segre- 
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gation  in  cultures.  Professor  Brainerd  haa 
been  kind  enough  to  supply  some  flowers  of 
these  interesting  specimens  for  the  present 
work  and  the  pollen  conditiona  are  clearly 
those  found  in  hybrids. 

We  may  now  profitably  turn  our  attention  to 
the  Onagraceae,  to  which  the  well-advertised 
(Enothera  lamarchiana  belongs.  Our  common 
garden  fuchsias  are  known  to  be  of  hybrid 
origin.  In  some  of  the  varieties  the  pollen 
sterility  is  almost  complete.  This  is  notably 
the  case  in  a  hybrid  derivative  of  Fuchsia 
iriphyUa,  grown  in  the  Harvard  garden.  In 
other  varieties  the  sterility  is  often  less  marked. 
This  condition  has  been  found  to  obtain  for 
example  in  long-tubed  fuchsia  hybrids.  Here 
a  certain  number  of  the  grains  are  perfectly 
developed  and  have  normal  protoplasmic  con- 
tents, while  others  are  smaU,  shrivelled,  col- 
lapsed and  without  protoplasmic  contents. 
Among  the  wild-growing  species  of  the  Ona- 
gr^ceBd,  those  of  Epilohium  have  long  been 
recognized  by  European  systematists  as  prone 
to  produce  spontaneous  hybrids.  A  good  illus- 
tration in  the  present  connection  is  supplied 
by  a  hybrid  form  of  E.  htrsutum,  occurring 
comjnonly  in  the  vicinity  of  ballast  heaps. 
Here  the  pollen  is  to  a  large  extent  abortive, 
the  degeneracy  sometimes  affecting  the  whole 
of  the  contents  of  the  anther  sack  or  in  other 
cases  being  confined  to  a  greater  or  smaller 
number  of  the  grains.  In  contrast  to  E,  hir- 
sutum  may  be  mentioned  our  common  fire- 
weed,  E.  angustifolium  (sometimes  put  under 
a  different  genus).  In  all  the  abundant  mate- 
rial of  this  species  examined  the  pollen  was 
entirely  normal.  Indications  of  hybridization 
correlated  with  corresponding  pollen  condi- 
tions have  also  been  noted  in  the  case  of  other 
representatives  of  the  Onagraceee,  but  the 
illustrations  mentioned  will  suffice  for  our 
present  purposes. 

We  may  now  turn  to  the  genus  (Enothera 
itself.  In  his  '' Mutationstheorie ''  De  Vries 
has  noted  that  about  one  third  of  the  pollto 
of  0.  lamarchiana  is  sterile,  and  abortive. 
This  statement  I  can  only  confirm.  Even  in 
the  more  vigorous  of  the  so-called  mutants 
originating  in  cultures  of  0.  lamarchiana  from 


the  seed,  the  pollen  is  very  largely  degenerate 
and  in  the  less  vigorous  elementary  species 
often  almost  completely  so.  In  0.  hUa  (nni- 
tant  of  0,  Lamarchiana)  the  pollen  is  fre- 
quently entirely  sterile.  But  it  is  not  only  in 
0.  lamarchiana  and  its  so-called  mutants  or 
elementary  species,  that  pollen  sterility  is  to  be 
seen,  for  this  condition  is  well  nigh  universal 
in  the  species  of  this  Onagraceous  genua, 
recognized  in  systematic  works.  For  example 
in  the  very  common  and  variable  species 
known  as  0.  biennis,  half  of  the  pollen  grains 
are  sometimes  abortive.  This  condition  I  have 
observed  in  specimens  from  regions  as  far 
apart  geographically  as  the  state  of  Massachu- 
setts, the  province  of  Ontario  and  the  shores 
of  the  Gulf  of  St.  Lawrence.  The  examina- 
tion of  a  large  amount  of  material  of  recog- 
nized wild  species  of  (Enothera  has  led  me  to 
the  apparently  inevitable  conclusion  that  spon- 
taneous hybridism  is  extremely  common  in  the 
genus  and  that  in  general  it  represents  a  con- 
dition of  high  genetical  impurity.  The  purest 
species  which  has  come  under  my  notice,  so  far 
as  may  be  judged  from  the  pollen  conditions 
is  0.  grandifiora,  obtained  from  Tensaw.  Here 
pollen  abortion  is  well  nigh  absent  both  in 
flowers  gathered  for  me  by  Professor  Tracey 
and  in  those  produced  from  seed  both  by  Pro- 
fessor Davis  and  myself.  Continued  growth 
in  the  Harvard  botanic  garden  has  not  altered 
this  characteristic  in  any  degree,  for  speci- 
mens grown  last  summer  show  the  same  con- 
dition of  relative  genetical  purity  or  at  least 
freedom  from  inharmonious  hybridization. 

It  may  be  argued  by  some  that  the  mors  or 
less  marked  constancy  of  the  generally  ac- 
cepted species  of  (Enothera  makes  it  dear  that 
they  are  normal  species.  It  is  now  recog- 
nized however  that  constant  hybrids  are  of 
extremely  common  occurrence  both  in  nature 
and  as  a  result  of  experimental  crossing.  This 
is  particularly  true  of  species  crosses.  There 
is  consequently  no  good  reason  why  we  should 
not  admit  that  the  genus  (Enothera  is  strik- 
ingly characterized  by  spontaneous  hybridiza- 
tion. There  appears  in  fact  to  be  every  rea- 
son to  believe  that  the  bar  sinister  has  been 
crossed  and  double  crossed  in  our  American 


Ajul  3,  1914] 


SCIENCE 


491 


evening  primroses.  The  extensive  studies 
which  I  have  made  on  the  pollen  and  spore 
eonditions  in  the  higher  plants  from  the 
moeses  upwards,  which  will  be  detailed  and 
illustrated  elsewhere,  make  the  conclusion 
apparently  unavoidable,  that  the  OnagracefB 
in  general  and  the  genus  (Enothera  in  par- 
ticular, are  peculiarly  subject  to  spontaneous 
hybridization  in  nature.  It  follows  of  course 
that  no  genus  or  group  of  plants  could  have 
been  more  unfortunately  chosen  to  illustrate 
the  origin  of  species  by  mutation  or  saltatoiy 
evolution.  Obviously  we  must  in  the  light  of 
the  considerations  advanced  above,  interpret 
the  variability  of  the  seedlings  of  (Enothera 
species,  particularly  of  those  of  0.  lamarcJc- 
iana  of  De  Vries,  as  evidence  of  ancestral 
hybridization,  on  the  evidence  of  the  very 
significant  pollen  conditions  revealed  both  by 
the  genus  under  discussion  and  by  many  mem- 
bers of  the  family  to  which  it  belongs. 

The  mutation  theory  of  De  Vries  appears 
accordingly  to  lag  useless  on  the  biological 
stage  and  may  apparently  be  now  relegated  to 
the  limbo  of  discarded  hypotheses.  The  zeal, 
industry  and  insight  of  the  distinguished  plant 
physiologist  of  Amsterdam  can  not  be  too 
highly  appreciated.  Eyen  although  his  hy- 
pothesis must  apparently  be  given  up  both  on 
morphological  and  genetical  grounds,  it  has 
nevertheless  been  the  cause  of  a  great  deal 
of  valuable  work,  which  will  remain  after  the 
motive  of  it  has  disappeared.  The  present 
refutation  has  been  undertaken  in  the  inter- 
est of  biological  progress  in  this  country.  It 
is  now  high  time,  so  far  as  the  so-called  muta- 
tion hypothesis,  based  on  the  conduct  of  the 
evening  primrose  in  cultures,  is  concerned, 
that  the  younger  generation  of  biologists 
should  take  heed  lest  the  primrose  path  of 
dalliance  lead  them  imperceptibly  into  the 
primrose  path  to  the  everlasting  bonfire. 

Edwaed  C.  Jeffret 
Hakvard  Umivsbsitt 


DBMOCBACT    IN    UNIVEBSITY    ADMINIS- 

TBATIONi 

A  inscussiOK  of  the  topic  assigned  to  me  in 
this  conference  might  be  as  brief  as  the  fam- 


ous chapter  on  snakes  in  the  l^atural  History 
of  Iceland,  or,  to  use  a  more  modem  instance, 
as  a  review  of  Mr.  Taft's  activities  in  sub- 
version of  the  courts  and  the  constitution. 
There  is  no  democracy  in  university  adminis- 
tration. But  we  can  consider  the  conditions 
and  the  remedies. 

The  situation  of  a  teacher  has  aspects  in- 
herently undemocratic.  He  has  arbitrary  au- 
thority over  the  conduct  and  intellectual  life 
of  his  students,  and  is  paid  by  superior  officials 
to  discipline  and  teach  as  they  prescribe.  The 
professor  may  lecture  to  his  classes  ''  als  dictirt 
euch  der  heilig'  Oeist,"  and  in  other  academic 
relations  may  realize  that  silence  is  silver  and 
flattery  gold.  To  be  half  tyrant  and  half 
slave  does  not  strike  the  average  of  a  free 
man.  The  pedagogue  may  be  expert  in  his 
narrow  field,  while  he  is  segregated  from  the 
larger  life  of  his  fellow  men.  His  salary  is 
safe  and  small;  his  clothes  are  black  and 
threadbare;  he  is  very  respectable,  but  only 
half  respected.  The  inevitable  difficulties  we 
emphasize  by  providing  on  the  one  side  a 
system  of  educatiop  which  does  not  carry  its 
own  appeal  and  must  be  enforced  by  examina- 
tions, grades,  degrees,  compulsory  attendance 
and  the  like,  while  on  the  other  side  a  system 
of  administration  has  develoi)ed  which  puts 
the  professor  in  a  position  of  personal  depend- 
ence. He  is  not  only  unfree  in  the  sense  of 
the  domestic  servant,  whose  wages,  work,  com- 
pany, habits  and  Saturdays  off  are  set  by  the 
employer,  but  he  is  also  unfree  in  the  sense 
of  the  slave  in  that  he  is  held  to  his  place  by 
forces  that  he  can  not  resist.  This  may  be  in 
part  caricature,  like  the  typical  professor  of 
the  novel  or  play  who  hunts  beetles,  while  his 
daughter  or  wife  eng^es  in  flirtation,  but  a 
caricature  may  depict  and  enforce  the  truth. 

A  less  obvious  but  equally  undemocratic 
aspect  of  the  academic  career  is  due  to  the 
fact  that  the  university  professor  earns  his 
living  by  teaching  and  the  conduct  of  aca- 
demic routine,  while  society  depends  on  him 

iBead  at  the  conference  on  "The  Belation  of 
Higher  Education  to  the  Social  Order,"  arranged 
by  the  council  of  the  Beligious  Education  Asso- 
ciation, Yale  University,  March  5,  1914. 
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for  productive  schokraliip  and  scientific 
search.  Three  quarters  of  the  scholars  and 
men  of  science  in  this  country  hold  academic 
positions.  Serrices  to  individuals  can  be 
paid  for  by  those  benefited,  but  we  have  no 
machinery  in  a  democracy  by  which  services 
to  society  are  paid  for  by  society.  Public 
service  can  thus  be  rendered  only  by  those 
who  can  spare  the  time,  and  is  rewarded  by 
recognition,  reputation,  honors,  etc.  Under 
aristocratic  institutions  men  of  inherited 
wealth  may  serve  without  salaries  as  members 
of  parliament,  magristrates,  university  chan- 
cellors, scientific  men,  scholars  and  the  like, 
and  may  have  their  reward  in  social  recogni- 
tion, titles,  membership  in  exclusive  societies 
and  similar  non-rational  sanctions.  These  by- 
products of  oligarchy  are  its  historical  justi- 
fication; responsibility  for  public  service  is 
placed  on  those  who  have  wealth  and  privilege. 
But  in  a  democracy  power  and  wealth,  in  so 
far  as  they  are  desirable,  should  be  the  rewards 
of  public  service,  not  its  prerequisites.  Trus- 
tees of  universities  and  members  of  school 
boards  who  serve  without  salaries  are  likely  to 
render  services  about  equal  in  value  to  the 
payment  they  receive. 

Amateur  work,  whether  by  the  man  of 
wealth  or  by  the  teacher,  becomes  increasingly 
ineffective  as  the  boundaries  of  knowledge  are 
enlarged.  The  university  instructor,  impelled 
by  sheer  love,  carries  on  a  research,  getting 
the  time  by  working  between  hours  and  after 
hours.  But  he  can  not  complete  it  or  put  it  in 
its  place  in  the  orderly  development  of  the 
science.  He  hopes  to  do  so  in  the  summer, 
but  family  bills  accumulate,  and  he  must  en- 
gage in  the  sweat-shop  labor  of  the  summer 
school  or  some  hack  work.  The  research  be- 
comes cold,  perhaps  something  of  the  same 
sort  is  done  elsewhere,  it  is  published  in  a 
slovenly  way  or  not  at  alL  I  have  somewhat 
recently  had  the  privilege  of  visiting  the 
Bureau  of  Standards,  the  Rockefeller  Insti- 
tute for  Medical  Beeearch  and  the  Besearch 
Laboratories  of  the  General  Electric  Company. 
Here  we  have  three  institutions,  conducted, 
respectively,  by  the  government,  under  private 
endowment,  and  by  an  industrial  concern,  be- 


side which  the  laboratories  of  physics,  chemiB- 
try  and  physiology  in  our  best  universities  are 
distinctly  amateurish  and  inferior. 

The  men  in  these  institutions  have  laiger 
salaries  and  better  facilities  for  their  researches 
than  are  given  in  the  universities;  but  their 
great  advantage  is  that  they  are  investigators 
by  profession  paid  directly  for  the  work  they 
do.    The  professor,  paid  for  his  moet  impor- 
tant work  in  the  fiat  currency  of  reputation 
and  petty  honors,  is  in  a  position  completely 
undemocratic.    It  is  no  wonder  that  we  have 
the  demitasse  storms  of  academic  politics  and 
social  life.     There  is  one  thing  more  absurd 
than  for  professors  to  march  in  processions  in 
the    order    of    their   dignity    advertising  by 
brightly  colored  gowns  and  hoods  the  degrees 
they  have  received,  and  that  is  to  make  the 
financial  reward  of   scientific   and  scholarly 
work  transfer  to  an  executive  position  which 
prevents  doing  such  work  thereafter. 

The  undemocratic  aspects  of  our  academic 
life  are  almost  wantonly  enhanced  by  the  posi* 
tion  attained  by  the  president  with  the  en- 
suing hierarchy  of  deans,  heads  of  depart- 
ments and  other  officials.    The  extraordinaiy 
material  development  of  the  country,  with  no 
balanced  aristocratic  system,  has  led  to  exces- 
sive power  in  the  hands  of  a  few  individuals, 
whether  in  politics,  in  business,  or  in  educa- 
tional work.     Every  sensible  person  believes 
in  individual  initiative  and  individual  respon- 
sibility.   The  safety  in  a  multitude  of  coun- 
selors is  usually  due  to  the  one  who  does  the 
job.     Government  is  a  rough  business,  and 
this  holds  to  a  certain  extent  for  educational 
institutions.    The  university  or  college  presi- 
dent must  do  the  best  he  can  under  hard  con- 
ditions, and  it  is  no  wonder  that  he  takes  as 
much  power  as  he  can  get.    He  has  at  least 
six   masters — ^the   trustees,    the   faculty,   the 
students,  the  alumni,  the  general  public  and 
the  bearers  of  the  purse — ^not  to  speak  of  his 
.  wife's  social  and  his  own  political  anobitions. 
Each  of  them  has  different  and  discordant  in- 
terests and  ideals.    It  is  not  surprising  that 
he  finds  it  troublesome  to  ride  these  Tarious 
horses  and  sometimes 
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»  .  .  moves  in  a  myBteriouB  way 
His  wonders  to  perform. 

The  difficulty  is  that  if  an  autocrat  obtains 
unlimited  powere,  whether  in  the  nation,  the 
state,  the  city,  the  family  or  the  university, 
he  does  not  always  prove  to  be  wise  and  bener- 
olent,  and  it  may  even  be  argued  plausibly 
that  the  wise  and  benevolent  de8x>ot  is  the 
worst  kind,  for  he  works  the  greatest  demoral- 
ization. It  is  true  that  in  a  democracy  we  can 
afford  to  give  large  power  to  our  leaders,  for 
they  are  subject  to  the  popular  will.  In  the 
British  democracy  the  monarch  can  only  be 
permitted  to  be  a  social  ornament,  as  he  is 
there  for  life  and  his  son  after  him.  In  our 
American  democracy  the  president  of  the 
nation  has  extraordinary  influence,  but  he 
can  only  maintain  it  so  long  as  he  reflects 
public  sentiment.  In  Qreat  Britain  the  cabi- 
net is  directly  responsible  to  the  parliament, 
and  represents  in  its  constitution  the  diverse 
elements  of  the  majority,  the  prime  minister 
not  being  necessarily  the  one  most  influential. 
This  method  is  more  democratic  than  ours, 
and  in  my  opinion  preferable.  We  have  tried 
it  with  tolerable  success  in  the  commission 
form  of  government  adopted  by  a  number  of 
cities.  This  is  also  at  the  present  time  being 
used  in  several  colleges  and  universities,  but 
not  much  can  be  expected  here  so  long  as  it  is 
a  temporary  expedient  to  last  only  until  a 
president  can  be  found. 

It  may  indeed  be  seriously  questioned 
whether  the  superior  initiative  and  efficiency 
which  one-man  power  is  supi>06ed  to  have  is 
not  more  than,  counterbalanced  in  a  uni- 
versity by  the  loss  of  these  traits  in  the 
sabordinates.  A  superman  requires  as  his 
correlative  many  undermen.  It  is  almost 
impossible  to  supervise  the  teaching  and 
research  of  professors.  Such  an  attempt  is 
charmingly  portrayed  by  President  Maclaurin 
of  the  Massachusetts  Institute  of  Technology 
in  connection  with  the  report  on  academic 
efficiency  of  the  Carnegie  Foundation: 

The  superintendent  of  buildings  and  grounds, 
or  other  competent  authority,  calls  upon  Mr. 
N«irton: 

Superintendent:  Your  theory  of  gravitation  is 


hanging  fire  unduly.  The  direetor  insists  upon  a 
finished  report,  filed  in  his  office  by  9  a.m.  Monr 
day  next;  summarized  on  one  page;  typewritten 
and  the  main  points  underlined.  Also  a  careful 
estimate  of  the  cost  of  the  research  per  student- 
hour. 

NetDton:  But  there  is  one  difficulty  that  has 
been  puzzling  me  for  fourteen  years,  and  I  am 
not  quite.  .  .  . 

Supermtendent  (with  snap  and  vigor):  Guee^ 
you  had  better  overcome  that  difficulty  by  Mon- 
day morning  or  quit^ 

The  sinister  side  of  the  president's  control 
of  the  professor  is  shown  in  two  cases  which 
have  recently  become  public  property.  At 
Wesleyan  University  the  professor  of  political 
science  and  sociology  was  compelled  to  resign 
after  some  remarks  on  the  observance  of  the 
Sabbath  and,  at  Lafayette  College,  the  pro- 
fessor of  philosophy  and  psychology  was  dis- 
missed because  his  teaching  was  thought  not 
to  be  in  accord  with  the  stricter  standards  of 
the  Presbyterian  church.  We  are  not  here 
concerned  with  questions  of  academic  f  reedoni 
or  of  permanance  of  tenure,  but  only  with  the 
methods  of  determining  what  the  professor 
may  say  and  how  he  shall  be  dismissed.  As  d 
matter  of  fact,  in  these  two  cases  the  alleged 
infractions  of  orthodoxy  were  slight.  Several 
clergymen  have  told  me  that  they  might  very 
well  have  made  the  remarks  of  the  Wesleyaif 
professor,  and  the  Lafayette  professor  remains 
a  Presbyterian  clergyman  in  good  standing. 
At  Wesleyan,  the  president  asked  for  an  ex- 
planation of  the  remarks  of  the  professor,  de- 
manded his  resignation  and  accepted  it,  thc| 
three  letters  being  written  on  the  same  day, 
without  the  possibility  of  official  consultation 
with  the  faculty  or  trustees.  The  fact  that  in 
this  case  the  alleged  ground  for  the  dismissal 
was  not  the  real  cause  does  not  improve  the; 
situation.  At  Lafayette,  in  like  manner,  the 
president  wrote  to  the  professor  demanding 
his  resignation  in  view  of  the  supposed  con- 
tents of  a  course.  In  this  instance  the  pro- 
fessor was  given  a  hearing  before  the  trudtees,' 
but  the  president  was  naturally  upheld.  ^ 

A  distinguished  army  engineer  has  recently 
stated  that  he  would  not  accept  the  commia- 
sionership  of  police  for  New  York  City  unless 
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the  law  should  be  changed  so  that  a  policeman 
might  be  dismissed  without  the  right  of  appeal 
to  the  courts.  It  is  supposed  to  be  a  part  of 
the  moral  etiquette  of  the  New  York  police  to 
commit  perjury  in  defense  of  one  another,  and 
it  may  or  may  not  be  that  arbitrary  power 
would  for  a  time  be  desirable.  But  an  army 
officer  has  no  such  control  oyer  his  subordi- 
nates, who  can  only  be  court-martialed  after 
definite  charges  and  trial.  One  result  of  the 
difference  between  the  police  system  and  the 
academic  situation  is  that  no  one  can  ques- 
tion the  personal  courage  of  the  police. 
Whether  it  is  better  to  lie  like  a  policeman  or 
to  run  to  coyer  like  a  rabbit  need  not  be 
argued,  as  it  would  doubtless  be  agreed  that 
conditions  should  be  such  that  this  is  not  the 
necessary  alternative.  The  slur  about  the 
third  sex  in  America  is  unwarranted,  but  it 
would  be  better  if  there  were  not  enough 
smoke  to  give  rise  to  the  alarm  of  fire. 

Professors  in  the  better  institutions  are  not 
often  dismissed  because  they  or  their  views 
are  not  in  favor  with  the  administration, 
though  this  happens  much  more  frequently 
than  it  becomes  known,  for  the  professor  is 
naturally  disinclined  to  drag  the  ''pageant 
of  his  bleeding  heart"  across  the  continent 
and  have  his  name  put  on  the  employer's  black 
list.  But  it  is  this  publicity  which  is  his  safe- 
guard; and  we  have  exercised  by  the  body  of 
professors  and  the  general  public  a  real  dem- 
ocratic control,  to  which  the  president  and 
trustees  must  submit.  Stanford  University 
has  not  recovered  in  thirteen  years,  and  will 
not  recover  in  another  generation,  from  the 
loss  of  prestige  due  to  the  dismissal  of  Pro- 
fessor Ross  and  its  sequelsB.  Departments  of 
economics  and  sociology  in  leading  universi- 
ties would  not  recommend  a  successor  to  Pro- 
fessor Fischer  at  Wesleyan,  and  public  spir- 
ited men  would  not  accept  the  position.  At 
Lafayette,  the  resignation  of  the  president  has 
followed  promptly  the  publication  of  the  re- 
port of  the  American  Philosophical  and  Psy- 
chological Associations  on  the  dismissal  of 
Professor  Mecklin.  On  the  other  hand.  Har- 
vard maintained  its  high  position  by  promptly 


offering  lectureships  to  Professor  Boss  and 
Professor  Fischer. 

But  while  professors  are  not  often  dismissed 
because  the  presid^it  does  not  like  their  tesidi- 
ing  or  their  personality,  the  possibility  is  pfes- 
ent  every  day  with  a  resulting  demoralization 
not  easy  to  estimate.     Even  more  serious  is 
the  fact  that  the  president  may  be  responsible 
for  the  appointment  and  promotion  of  instruc- 
tors and  professors,  and  for  increases  in  sal- 
ary— ^f  or  salaries  are  sometimes  increased,  how- 
ever remote  this  contingency  may  seem  to  most 
professors.    Semi-secret  increases  in  salary  by 
favor  of  the  president  must  be  regarded  as  in- 
tolerable.   It  tends  to  divide  those  who  suf  er 
under  it  into  three  classes — courtiers,  quietists 
and  rebels.    The  courtiers  are  those  most  likdy 
to  flourish  in  the  system  to  its  ultimate  col- 
lapse. 

I  have  had  the  privilege  of  proposing  and 
seeing  adopted  by  the  trustees  of  Columbia 
University  a  change  in  the  statutes  in  the  di- 
rection of  social  democracy.  We  had  long 
had,  like  some  other  institutions,  provinon 
for  a  sabbatical  leave  of  absence  on  half  sal- 
ary. But  in  practise  it  proved  that  the  sab- 
batical year  was  usually  claimed  only  by  those 
professors  who  had  independent  means  or  no 
family;  it  was  thus  a  case  of  class  privilege. 
Five  years  ago  the  statutes  were  altered  to 
allow  the  alternative  of  a  half-year  leave  of  ab- 
sence on  full  salary.  This  gives  the  professor 
some  eight  months  for  travel  and  research 
without  loss  of  salary,  and  the  institution  sac- 
rifices no  more  than  on  the  half -salary  basis, 
except  in  so  far  as  more  professors  b^efit. 
The  plan  deserves  adoption  in  other  institu- 
tions, and  may  properly  be  mentioned  in  a 
paper  concerned  with  democracy  in  the  uni- 
versity. It  also  gives  opportunity  for  the 
frivolous  remark  that  it  might  be  an  advantage 
if  the  statutes  of  a  university  provided  for 
leave  of  absence  of  the  president  so  often  as 
he  liked  on  double  salary. 

We  do  not  know  whether  the  progress  of 
civilization  has  in  the  main  been  due  to  great 
men  who  have  directed  it>  or  whether  these 
are  essentially  by-products  and  epiphenomezui 
of  social  and  economic  forces.    It  is,  therefore^ 
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no  wonder  if  we  can  not  decide  categorically 
whether  or  not  it  is  well  to  have  in  the  iini- 
▼ersity  one  leader  whom  the  rest  of  us  will 
foUow.    But  it  is  probably  undesirable,  as  it 
is  certainly  undemocratic,  to  have  a  boss  who 
drives  us.    This  is  the  fundamental  difficulty 
in  our  present  university  organization.     The 
president  is  responsible  to  the  trustees  who  in 
the  private  corporations  are  responsible  to  no 
one.     The  deans  and  heads  of  departments 
are  responsible  to  the  president  who  names 
them,  and  their  subordinates  are  responsible 
to  them.     This  department-store  system  re- 
verses the  correct  or,  at  all  events,  the  demo- 
cratic  direction   of  responsibility.     The   de- 
partment or  group  should  name  its  head  and 
those  to  be  added  to  it.    The  teachers  or  pro- 
fessors  should  name  their  deans   and  their 
president  who  should  be  responsible  to  them. 
The  trustees  should  be  trustees,  not  regents 
or  directors.    Their  relations  should  be  with 
representatives   of   the   faculties,   not   exclu- 
sively with  a  president  whom  they  appoint 
and  who  in  practise  is  likely  to  select  them. 
It  may  be  that  the  high-tide  of  presidential 
autocracy  in  our  universities  is  now  ebbing. 
At  any  rate  we  are  discussing  the  problem 
more  freely  than  in  the  past.    I  have  obtained 
and  published  opinions  of  some  three  himdred 
professors  who  have  done  scientific  work  of 
distinction.    These  exhibit  a  very  wide-spread 
dissatisfaction     with     the     existing     system. 
There  is  naturally  much  difference  of  opinion 
as  to  the  remedies,  but  five  sixths  of  them 
favor  reforms  in  the  direction  of  gn^eater  fac- 
ulty control  and  less  presidential  autocracy. 
The  remaining  one  sixth  are  mostly  executive 
officers  or  men  in  institutions  where  the  fac- 
ulties   have    more    than    average    influence. 
Thus  the  great  university  now  entertaining 
this  conference  has  maintained  the  better  tra- 
ditions.   It  has  been  said  that  if  the  faculties 
name  the  professors,  there  will  be  inbreeding 
and  deterioration.    To  this  it  may  be  replied 
that     Tale   is    represented    in    the    National 
Academy  of  Sciences  by  eleven  members ;  Oor- 
nell    and  Pennsylvania,  with  twice  as  many 
students,  each  by  one  member. 

Sarvard,  like  Yale,  has  maintained  a  meas- 


ure of  faculty  and  alumni  control.  President 
Eliot,  whose  masterful  personality  has  been 
influential  in  exalting  the  presidential  office, 
has  at  home  deferred  more  to  the  corporation 
and  overseers  on  the  one  side  and  the  faculty 
on  the  other  than  lesser  presidents.  The  plan 
adopted  at  Harvard  of  promotion  after  a  fixed 
term  of  service  with  imiform  increments  of 
salary  and  permanence  of  tenure  for  the  full 
professor  removes  him  from  the  most  humili* 
ating  relation  to  the  president.  At  Oomell 
the  faculties  have  been  granted  the  right  to 
elect  their  deans,  and  President  Schurman 
advocates  faculty  representation  on  the  board 
of  trustees.  At  Princeton  the  departments 
have  been  authorized  to  recommend  appoint- 
ments and  promotions,  and  a  committee 
elected  by  the  faculties  meets  with  a  com- 
mittee of  the  trustees,  this  latter  plan  being 
in  my  opinion  the  most  feasible  method  of  im- 
proving the  academic  situation.  Other  re- 
forms at  various  institutions  in  the  direction 
of  greater  faculty  control  might  be  cited,  the 
most  striking  and  recent  being  the  referendum 
vote  of  confidence  obtained  from  the  faculties 
by  the  president  of  the  University  of  Illinois. 
Whoever  or  whatever  may  be  the  occasion 
of  reforms  in  academic  control,  the  real  cause 
must  be  the  sentiment  of  the  professors,  and 
this  can  only  be  developed  and  expressed  by 
proper  organization.  I  am  proud  to  belong  to 
an  association  that  at  two  consecutive  meet- 
ings has  taken  action  exhibiting  a  group  con- 
sciousness of  this  kind.  A  year  ago  the  Amer- 
ican Psychological  Association  unanimously 
passed  a  resolution  proposed  by  me  to  the  ef- 
fect that  it  is  undesirable  for  its  members  to 
accept  work  in  summer-schools  or  extension 
courses  in  which  the  pro  rata  payment  is  less 
than  their  regular  salaries.  Last  Christmas 
at  New  Haven  the  association  took  the  action 
to  which  reference  has  been  made  on  the  dis- 
missal of  the  professor  of  philosophy  and  psy- 
chology from  Lafayette  College.  An  influen- 
tial committee  of  one  hundred  on  research  has 
been  formed  by  the  American  Association  for 
thn  Advancement  of  Science.  It  may  be  that 
the  time  has  now  come  when  an  association  of 
American  university  professors  might  be  or- 
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ganized^  eimilar  to  the  medical  and  bar  associ- 
ations, which  would  be  an  influential  force  in 
improving  the  conditions  under  which  our 
work  is  done.  It  should  not  be  forgotten  that 
the  maintenance  of  high  standards  in  the  uni- 
versity is  as  important  for  the  community  as 
for  the  professor,  and  his  efforts  on  its  behalf 
are  by  no  means  narrowly  selfish.  The  future 
of  the  American  university  does  not  depend 
upon  its  machinery,  but  upon  its  men.  The 
danger  of  a  bad  system  is  that  it  may  gradu- 
ally demoralize  the  spirit  and  ideals  of  the  men 
working  under  it,  and  may  keep  from  it  or 
drive  from  it  the  kind  of  men  who  are  needed. 
When  a  speaker  has  only  twenty  minutes  in 
which  ''to  set  the  crooked  straight,"  he  can 
not  be  expected  to  devote  much  time  to  ex- 
plaining that  it  is  not  so  very  crooked  and  is 
made  of  sound  timber.  The  university  is  the 
noblest  monument  which  we  have  inherited 
from  the  past  and  at  the  same  time  the  most 
powerful  engine  driving  forward  our  civiliza- 
tion. We  owe  to  it  the  tribute  of  truth  and 
the  duty  of  service.  It  is  our  part  to  make  it 
a  d^nocracy  of  scholars  serving  the  larger 
democracy  to  which  it  belongs. 

J.  McKesn  Cattell 


CALVIN  MILTON  WOODWARD 

Calvin  "Mxltoix  Woodward  was  born  in 
Fitchburg,  Mass.,  on  August  25, 1837.  He  was 
graduated  from  Harvard  in  1860  with  the  de- 
gree of  A.B.  and  with  the  honor  of  member- 
ship in  Phi  Beta  Kappa.  In  1905  Washington 
University,  and  in  1908  the  University  of 
Wisconsin,  conferred  upon  him  the  degree  of 
LL.D. 

During  1860-^5  he  was  principal  of  the  New- 
buryport,  Mass.,  high  school.  In  1862  he  was 
granted  leave  of  absence  for  one  year.  Dur- 
ing this  period  he  served  first  as  lieutenant 
and  then  as  captain  of  a  company  in  the  48th 
Massachusetts  Volunteers.  His  regiment 
helped  patrol  the  Mississippi  in  Louisiana  and 
was  under  fire  in  the  siege  and  storming  of 
Port  Hudson. 

In  1865  he  came  to  St.  Louis,  where  in  the 
service  of  Washington  University  and  of  his 


adopted  city  and  state  he  passed  the  last 
forty-nine  years  of  an  active,  energetic  and 
fruitful  career.  At  first  he  was  the  viee-prin- 
cipal  of  the  academic  department.  In  1866  he 
was  doing  college  work  and  was  principal  of 
the  OTallon  Polytechnic  Institute.  In  im, 
under  the  authority  of  the  university  corpo- 
ration, he  began  the  organization  of  an  engi- 
neering department.  In  1870  he  was  made 
Thayer  professor  of  mathematics  and  applied 
mechanics,  and  dean  of  the  polytechnic  fac- 
ulty. In  1880  the  St.  Louis  Manual  Train- 
ing School  was  opened,  with  Dean  Woodward, 
its  organizer,  as  director,  and  immediately  it 
became  the  educational  novelty  of  St.  Louis, 
and  for  that  matter,  of  America. 

From  this  time,  with  some  minor  changes, 
he  held  until  1896  the  positions  of  Thayer 
professor  of  mathematics  and  applied  mechan- 
ics, dean  of  the  engineering  school  and  direc- 
tor of  the  manual  training  school.     He  re^ 
signed  the  deanship  in  1896,  but  resumed  the 
duties  of  that  office  in  1901  and  again  from 
that  time  carried  his  threefold  official  titie 
tmtil  his  final  retirement  from  active  service 
in  the  summer  of  1910.    He  had  remained  in 
the  harness  until  the  close  of  his  seventy-third 
year,  when  he  retired  upon  the  Carnegie  Foun- 
dation.   ''His  eye  was  not  dim  and"  appar- 
ently,  ''his  natural  force  was  not    abated.'* 
Four  more  happy  years  came  to  him  in  liter- 
ary work,  on  educational  boards  and  in  the 
free  use  of  his  time  and  talent  in  the  lecture 
field.    On  January  10,  just  passed,  he  was  ac- 
tively at  work  in  behalf  of  a  philanthropic 
enterprise  which  had  deeply  interested  him  for 
two  or  three  years  when  the  cerebral  lesion  at- 
tacked him  which  on  January  6  proved  fatal. 
After  a  private  funeral  service  at  the  house, 
January  12,  there  was  held  at  the  church  of 
which  Dr.  Woodward  was  an  active  member 
a  memorial  service  at  which  Dr.  Dodaon,  his 
pastor,  Mr.  Langsdorf ,  his  pupil  and  colleague, 
aa  well  as  his  successor  as  dean,  Mr.  W.  A. 
Layman,  president  of  the  Wagner    Electric 
Company,  and  Mr.  Ben.  Blewett,  city  superin- 
tendent of  public   instruction,   spoke   of  his 
services  to  society,  to  the  university,  to  mod- 
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6m.AU6iiti£c  and  civio  progress  and  to  general 
education. 

Through  all  his  busy  years  he  lectured  fre- 
quently in  America  .on  educational  and  scien- 
tific subjects  and  on  special  occasions  in  Eng- 
land. His  contributions  were  numerous  to 
periodicals  and  to  the  proceedings  of  the  many 
learned  societies  of  which  he  was  a  member. 
He  was  the  author  of  two  volumes  upon  man- 
ual training,  one  published  by  Heath  &  Co., 
the  other  in  London  and  afterwards  by  the 
Scribners.  During  the  years  of  his  retire- 
ment he  has  written  and  published  a  notable 
text-book  of  more  than  500  pages  upon  ra- 
tional and  applied  mechanics.  Every  page 
shows  the  mature  teacher  and  the  clear  log- 
ician reasoning  with  his  students.  Though 
published  last  year,  the  work  is  about  to  pass 
to  a  second  edition. 

It  was  fortunate  for  Mr.  Eads,  and  for  the 
engineering  fraternity  as  a  whole,  that,  from 
the  bold  inception  to  the  triumphant  comple- 
tion of  the  St.  Louis  bridge,  Dr.  Woodward, 
then  an  enthusiastic  young  professor  in  his 
thirties,  watched  every  operation  and  knew 
the  great  work  to  the  minutest  details.    He 
went  to  the  bottom  of  the  piers,  where  men 
were  working  under  more  than  four  atmos- 
pheres of  pressure.    He  was  among  the  first 
to  walk  the  plank  connecting  the  approaching 
ends  of  the  big  middle  arch.    He  knew  the  de- 
sigzis,  drawings,  contracts  and  unusual  tests 
of  material.     With  some  of  his  students  he 
was  a  passenger  on  one  of  the  fourteen  locomo- 
tives  that  tested  the  structure.     When  the 
work  was  done,  which  to  this  day  stands  in  a 
class    by  itself.   Captain   Eads  entrusted  to 
Professor  Woodward  the  task  of  writing  the 
history  of  the  achievement.     This  record  oc- 
capied  two  busy  years  and  remains  an  endur- 
iag  monument  to  its  author  and  to  James  B. 
jBads.    At  the  time  of  its  appearance  it  was 
said  to  be  the  most  important  contribution 
to  engineering  literature  that  had  appeared 
in  America.    The  Ixx^  is  widely  distributed 
among  the  scientific  libraries  of  the  coimtry; 
bat  the  original  edition  is  nearly  exhausted 
and  another  wiH  probably  never  be  printed. 
About  that  time.  Professor  Woodward,  im- 


pelled by  the  serious  needs  and  deficiencies  of 
those  of  his  students  who  were  ambitious  to  be- 
come engineers,  conceived  and  developed  the 
manual-training  idea.  Upon  this  phase  of  his 
work  it  is  not  necessary  for  us  to  dwell. 
The  innovation  had  many  and  bitter  enemies, 
for  it  was  not  then  apparent  how  manual 
training  could  help  in  making  educated  men. 
But  a  large  section  of  the  educational  world 
in  America  now  bdlieves  in  it  and  has  adopted 
it  in  many  secondary  schools  as  one  element 
in  the  formation  of  the  efficient  citizen. 

At  a  critical  time  in  the  development  of  the 
University  of  Missouri  Dr.  Woodward  was  a 
curator  and  president  of  the  board.  His  serv- 
ice at  that  time  to  higher  education  in  his 
state  will  never  be  forgotten.  While  the 
Louisiana  Purchase  Exposition  was  in  prog- 
ress at  St.  Louis,  Dr.  Woodward  was  president 
of  the  Aeronautical  Congnress  which  did  much 
to  create  a  strong  faith  throughout  the  coun- 
try that  the  conquest  of  the  air  was  near  at 
hand,  and  he  himself  made  important  contri- 
butions towards  the  solution  of  the  problem. 

Li  1894  Dr.  Woodward  was  president  of  the 
Society  for  the  Promotion  of  Engineering 
Education,  and  in  1909-10  he  was  president 
of  the  North  Central  Association  of  Colleges 
and  Secondary  Schools,  the  first  time  in  the 
history  of  that  useful  organization  that  a 
college  professor  not  of  presidential  rank  pre- 
sided over  its  deliberations. 

Dr.  Woodward  was  chosen  president  of  the 
American  Association  for  the  Advancement  of 
Science  for  the  meeting  of  1906.  That  the 
choice  was  a  happy  one  no  one  could  deny  who 
was  fortunate  enough  to  be  present  at  the 
opening  session  in  New  Orleans.  Since  the 
Civil  War  this  was  the  first  visit  of  the  Amer- 
ican Association  to  a  southern  city.  Southern 
hosts  and  northern  guests  vied  with  each  other 
to  make  the  occasion  a  delightful  one.  As 
usual  the  first  formal  session  of  the  meeting 
was  given  up  to  courteous  welcomes  and  re- 
sponses. The  splendid  way  in  which  Presi- 
dent Woodward  rose  to  the  possibilities  of 
graceful  speech  none  of  those  present  will  ever 
forget. 

Dr.  Woodward  served  his  city  conspicuously 
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in  many  matters  pertaining  to  its  growth  and 
development.  At  one  time  the  city  census  was 
questioned  and  he  was  chosen  superintendent 
to  repeat  and  verify  it.  He  was  always  ready 
and  forcible  in  the  discussion  of  the  engi- 
neering problems  of  the  city,  and  served  terms 
as  president  of  both  the  St.  Louis  Engineers 
Club  and  of  the  St.  Louis  Academy  of  Science. 
As  a  member  of  the  city  school  board  and  sev- 
eral times  as  its  president,  he  has  given  char- 
acter and  direction  to  the  public  school  sys- 
tem of  St.  Louis. 

Professor  Woodward  married  Fanny  S. 
Balch,  of  Newburyport,  Mass.,  in  September, 
1803.  She  survives  him  together  with  three 
daughters,  two  of  whom  are  married.  His 
home  life  was  an  ideal  one;  to  enter  within  its 
circle  was  always  a  privilege. 

Li  hasty  review  we  have  selected  only  a  few 
of  the  instances  where  Calvin  Milton  Wood- 
ward has  come  prominently  before  the  coun- 
try. The  story  of  a  long  life  of  cheerful  labor 
and  distinguished  service  in  the  college  halls 
can  never  be  told.  There  is  no  tangible  rec- 
ord of  the  daily  lessons  enforced  with  an  un- 
failing and  overflowing  spirit  of  optimism. 
But  it  is  this  work  and  this  spirit  that  pro- 
duce a  sure  and  lasting  effect  upon  the  lives  of 
students.  Just  as  the  gentle  sunshine  is  the 
most  potent  force  in  nature,  so  the  efficient 
teacher,  who  on  the  whole  is  quite  often  an 
object  of  condescending  sympathy  in  our  so- 
cial state,  is  nevertheless  the  mightiest  agent 
in  the  progress  and  development  of  society, 
for  he  is  developing  its  coming  leaders  and, 
therefore,  more  than  any  other  agency,  is  shap- 
ing its  destiny.  Happy  is  that  teacher  who 
knows  his  power  and  lives  true  to  his  high 
calling.  His  name  may  soon  be  forgotten,  but 
the  essence  of  his  life  and  labor  i>asses  on 
from  heart  to  heart  and  from  generation  to 
generation. 

Such  a  man  was  Dr.  Woodward.  As  a 
teacher  he  lived.  As  a  teacher  he  sought  his 
life's  reward.  A  little  more  than  a  year  ago 
in  a  company  where  were  many  of  his  former 
students  he  expressed  his  conviction  that  no 
epitaph  could  more  highly  honor  him  than 


the  simple  statement  "  He  was  a  teacher  of 


men. 


II 


0.  A.  Waldo 


Washington  Univxbsitt, 
St.  Louis 


BOBBBT  KENNEDY  DUNCAN 

Br  the  death  on  February  18  of  Dr.  Robert 
Kennedy  Duncan,  director  of  the  Mellon  In- 
stitute of  Industrial  Besearch  of  the  UniTer- 
sity  of  Pittsburgh,  American  science  lost  one 
of  its  most  illustrious  devotees.    Dr.  Duncan 
was  known  to  the  public  at  large  in  two  im- 
portant lines  of  service.    First,  as  an  inte^ 
preter  of  science,  in  which  branch  he  was 
preeminent;  he  gave  life  to  the  most  abstruse 
things  of  cold  science  and  made  them  of  in- 
tense interest.    His  books,  *'  The  New  Enowl- 
edge,"  "  The  Chemistry  of  Commerce "  and 
"  Some  Chemical  Problems  of  To-day,"  ^Aile 
of   the   highest   scientific   accuracy,   aie  so 
written  as  to  hold  the  reader's  sustained  at- 
tention to  the  end.    The  other  line  in  v^ch 
he  will  be  remembered  is  as  the  originator  of 
the  unique  system  of  the  service  of  science  to 
industry.    Dr.  Duncan  felt  that  he  was  fo^ 
tunate  in  being  able  to  live  to  see  this  system 
established  on  a  permanent  basis  in  the  MeDon 
Listitute  of  Industrial  Research.     With  his 
usual  farsightedness  he  carefully  trained  those 
who  were  to  take  his  place  when  he  was  gone 
and  the  institute  embodying  the  ayst^n  he 
originated  will  go  on  as  a  living  monument 
to  its  founder. 

Certain  of  the  ideas  he  had  in  mind  in 
working  out  a  practical  method  whereby  the 
learning  of  the  university  could  be  brou^t 
to  the  service  of  industry  are  interesting,  in 
that  they  show  prominent  traits  of  his  char- 
acter. He  once  told  me  that  he  eicperienced 
the  keenest  pleasure  of  achievement  when  he 
thought  of  the  opportunities  he  was  able  to 
offer  to  young  men  through  the  working  of 
this  system.  He  loved  to  speak  of  his  labora- 
tory as  a  center  of  opportunity  for  young 
men.  And  that  fact  really  indexes  the  key- 
note of  his  character.  He  was  absolutely  un- 
selfish. He  sought  nothing  for  himself  and 
was  continually  trying  to  advance  his  ''  boys," 
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as  he  loved  to  call  them.  And  he  was  in  his 
relations  to  them  an  older  brother  more  than 
a  fonnal  director.  Dr.  Duncan  always  felt 
that  in  scientific  investigation  the  things  of 
the  spirit  were  more  important  than  material 
things  and  that  the  many  seemingly  impos- 
sible results  which  had  been  achieved  in  his 
laboratories  were  accomplished  solely  because 
of  the  fine  spirit  which  he  instilled  into  his 
men. 

Br.  Duncan  was  bom  in  Brantf  ord,  Ontario, 
1868.    He  graduated  with  first-class  honors  in 
chemistry  and  physics  from  the  University  of 
Toronto  in  1892  and  did  graduate  work  in 
Clark  and  in  Columbia  universities.    He  was 
a  preparatory    school   teacher    of    chemistry 
from  1893  to  1901,  when  he  became  professor 
of  chemistry   at  Washington   and   Je€erson 
College  (1901-6).    He  studied  abroad  during 
the  years,  1900-1903,  1904  and  1907.    Up  un- 
til 1906,  Professor's  Duncan's  life  as  it  was  evi- 
denced to  the  outside  world  was  simply  that 
of  a  successful  growing  teacher  of  chemistry. 
Bat  in  his  inner  life  a  great  purpose  had  been 
developing  and  finally  took  form  in  his  sys- 
tem of  industrial  fellowships.     He  really  led 
a  dedicated  life?— a  life  dedicated  to  the  work- 
ing oat  and  foiinding  of  a  method  of  sym- 
pathetic  cooperation   between    industry   and 
learning,  whereby  industry,  the  university,  the 
public  and  young  men  would  be  greatly  ad- 
vantaged.   In  1906  Dr.  Duncan  was  called  to 
the  University  of  Kansas  as  professor  of  in- 
dustrial chemistry  and  it  was  then  and  at  that 
time  that  he  initiated  on  a  small  scale  his 
new  system  of  industrial  fellowships.    In  1910 
he  became  director  of  the  department  of  indus- 
trial research  of  the  University  of  Pittsburgh, 
which  department,  in  1913,  became  the  Mellon 
In^itate.    It  was  in  the  University  of  Pitts- 
bargh    that   industrial   fellowships  expanded 
with  jBuch  extraordinary  rapidity  to  the  pres- 
ent large  institution. 

As  an  educator  in  the  field  of  science  Dr. 
Ihincan's  influence  was  very  far  reaching. 
He  liad  the  rare  faculty  of  imparting  to  his 
stadents  and  associates  his  own  overflowing 
enthusiasm.  He  inspired  a  peculiar  loyalty 
to  the  highest  ideals  of  scientific  truth.    Nu- 


merous short  articles  from  his  pen,  in  addi- 
tion to  his  books — written  with  a  unique 
charm  of  expression  and  power  of  interpre- 
tation— gave  a  widespread  interest  in  things 
scientific.  His  investigations  and  writings  on 
the  conditions  of  the  employment  of  chemists 
by  industrialists  had  a  marked  effect  in  better- 
ing the  status  of  the  industrial  chemist. 

As  to  the  personal  infiuence  of  his  life  on 
those  with  whom  he  came  in  contact,  I  do  not 
know  how  better  I  can  express  this  than  by 
appending  the  following  tribute  from  one  of 
his  "boys." 

Raymond  F.  Bacon 

robert  eennedt  duncan,  as  one  of  his  b0t8 

KNEW  HIM 

There  are  scattered  over  this  country  a 
fairly  large  number  of  men  each  of  whom  is 
glad  if  Robert  Kennedy  Duncan  ever  referred 
to  him  as  "one  of  my  boys."  Yes,  there  are 
many  of  us  who  are  better  men,  who  see  the 
values  of  this  life  clearer  for  having  been  one 
of  his  "boys."  To  some  of  us  he  was  a  pro- 
fessor of  chemistry,  to  some  he  was  a  director 
of  industrial  research  but  to  all  of  us  he  was 
a  big  brother,  yes  even  a  father.  He  was  an 
employer  of  none  of  us  in  the  ordinary  sense 
of  the  term.  Robert  Kennedy  Duncan  was 
truly  "a  fisher  of  men,"  a  witness  of  the 
light  which  has  ever  shone  clearly  for  those 
who  have  lived  the  gospel  of  man's  brother- 
hood. 

I  wish  I  had  the  pen  to  enable  others  to 
understand  something  of  his  leadership.  None 
can  see  all  the  facets  of  a  gem  from  one 
angle.  Neverthless  I  shall  attempt  to  speak  of 
him,  as  one  of  his  "boys"  who  has  been 
privileged  to  know  him. 

I  can  do  no  better  than  to  select  a  few  of 
his  own  sentences  about  certain  deeds  of  men 
which  excited  his  own  admiration.  He  was 
fond  of  military  analogies.  In  a  recent  article 
on  industrial  research  which  appeared  in 
Harper's  Magazine  he  likened  the  modem 
spirit  of  discovery  in  scientific  research  to  the 
spirit  of  the  young  Marco  Polo. 

Let  us  eontrast  synthetic  rubber  with  synthetic 
indigo.     The  commercial  synthesis  of  indigo  was 
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aeeomplished  after  a  Kitchener-like  adyance,  in 
which  each  etep  at  a  time  was  battressed  and 
battlemented  bj  coordinated  facta  until  the  sum- 
mit was  attained  and  the  fortress  was  won.  It 
was  an  irresistible  march  of  the  horse,  foot  and  ar- 
tillery of  scientific  endeavor.  The  attack  upon 
rubber,  on  the  other  hand,  recalls  nothing  so 
much  as  the  raid  of  the  adventurers  accompanying 
Oortes  into  the  wilds  of  Mexico,  Ludicrously  few 
in  number  and  iU  equipped  save  with  a  dauntleu 
spirit,  they  plunged  desperately  into  a  wilderness 
absolutely  unknown  and  denisened  by  countless 
thousands  of  a  malignant  and  disciplined  enemy; 
yet  they  conquered  Mexico.  The  conquest  of  Mex- 
ico was  incredible,  it  was  unreasonable  to  the  mili- 
tary tactician;  so  is  the  conquest  of  rubber  in- 
credible to  the  tactician  of  scientific  research. 

Allow  me  to  quote  another  sentence  which 
I  think  shows  one  of  the  great  elements  of  his 
leadership. 

Of  course  I  have  forgotten  something.  I  have 
forgotten  the  afternoon  tire  in  the  garish  light  of 
the  laboratories,  the  hard  cot  at  night  by  the  lab- 
oratory table,  the  broken  experiments,  and  the 
heart-breaking  disappointments  to  endeavor.  But 
so  did  Marco  Polo,  for  you  will  look  in  vain 
through  all  his  glowing  pages  for  the  bitter  cold 
of  the  morning  camp,  or  the  intolerable  heat  of  the 
desert  or  of  the  pain  of  insect  pests,  or  of  his 
sorrow  at  the  loss  of  his  goods — all  forgotten  in 
the  retrospect  of  his  wonderful  journey. 

Valery-Radot  wrote  two  delightful  volumes 
giving  us  a  picture  of  Louis  Pasteur,  yet  there 
are  two  incidents  which  to  me  are  most  illu- 
minating and  recall  Doctor  Duncan.  The 
author  tells  us  of  Pasteur's  anguish  on  the 
occasion  of  the  death  of  a  boy  from  rabies. 
Pasteur  forthwith  undertook  an  investigation 
of  the  subject.  Finally  one  sees  this  great, 
tender-hearted  man  with  all  the  wonderful 
vision  of  his  mature  years  brought  near 
death's  door  and  in  one  last  spasm  of  effort 
crying:  "We  must  work.  We  must  work." 
And  so  Bobert  Kennedy  Duncan  was  removed 
by  the  accident  of  death  just  as  his  dreams,  his 
gresit  constructive  dreams,  for  the  ameliora- 
tion of  man  seemed  to  be  in  the  dawn  of  their 
fulfillment.  Only  last  December  Doctor  Dun- 
can attended  the  Atlanta  meeting  of  the 
American  Association  for  the  Advancement 


of  Science  and  met  Dr.  Howard  L  Eelly. 
Sixty  thousand  people  dying  of  cancer  in  dus 
country  every  year!  He  returned  from  that 
meeting  burning  with  a  desire  to  do  some- 
thing. The  idea  that  radium  is  and  un- 
doubtedly always  will  be  boyond  the  reach  of 
thousands  of  these  sufferers,  that  was  what 
appealed  to  him.  Couldn't  something  be  done 
about  it!  He  believed  there  could.  He  toM 
his  ideas  to  a  Pittsburgh  business  man,  ^ 
very  quickly  said,  "It  would  give  me  real 
pleasure  to  help  you  tackle  this  thing." 

Another  sentence  of  Doctor  Duncan's  will 
always  stick  in  my  mind  and  I  think  gives  ns 
a  clue  to  his  fine  spiritual  nature.  In  diacoas- 
ing  the  synthesis  of  ammonia  from  nitrogen 
and  hydrogen  he  recalls  that  up  to  1908  the 
best  work  of  Haber,  Nemst  and  others  had 
failed  to  give  results  of  industrial  promise 
and  as  Dr.  Duncan  said  of  Nemsfs  work: 

With  this  final  investigation,  then,  it  wu 
"thumbs  down''  for  the  subject;  it  was  finiiM, 
exhausted,  dead. 

But  Professor  Haber  had  a  feeling  that  te 
thing  could  be  done.    Doctor  Duncan  says: 

It  is  to  be  understood  that  this  <<feeting'* 
which  possessed  Haber  was  not  the  obsession  of  ai 
ignorant  dreamer  but  was  actually  the  expi«Bwn 
of  a  faith  thai  lay  deeper  than  reason  on  the  part 
of  one  who  knew,  possibly  better  than  any  one  else 
from  the  standpoint  of  reason,  its  folly. 

The  splendid  qualities  which  he  so  admiied 
in  others  he  himself  possessed.  It  has  ever 
been  such  rare  spirits  which  have  done  the 
impossible,  have  pointed  the  way. 


THE    WELLE8LEY    COLLEGE    FISB 

The  fire  at  Wellesley  College  on  March  11. 
which  totally  destroyed  College  Hall,  the  old- 
est and  largest  buidipg,  has  brought  great  Iobb 
to  the  college  and  has  greatly  disabled  four 
science  departments. 

College  Hall,  which  originally  contained  the 
whole  college  community,  at  the  time  of  tbe 
fire  was  a  dormitory  for  two  hundred  and 
fifteen  students,  and  also  held  the  ofiiees  of  the 
administration,  the  lecture  rooms  for  the 
greater  part  of  the  college,  and  the  labort- 
tories  of  the  departments  of  geology,  physics. 
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p^chology  and  zoology.  The  entire  equip- 
ment and  the  collections  of  each  of  these  four 
sciences  are  destroyed,  and  the  department 
libraries  of  geology,  physics  and  zoology.  As 
a  consequence,  these  departments  are  seriously 
crippled  and  are  in  great  need  of  assistance. 

The  collections  of  the  geology  department 
were  very  valuable  and  some  were  very  rare 
mineral  specimens.  Beoently  many  new  cases 
had  been  acquired  and  space  for  exhibition. 
The  lantern  of  this  department  was  the  only 
piece  of  apparatus  that  survived  the  fire,  but 
the  thousands  of  lantern  slides  were  destroyed. 
The  more  important  losses  to  physics  are 
lantern  slides,  collection  of  crystals,  a  unique 
collection  of  Nicol  prisms,  and  complete  files 
of  the  important  scientific  journals,  some 
dating  back  to  1800. 

Besides  the  actual  equipment,  the  most  seri- 
ous loss  to  the  psychology  department  is  the 
destruction  of  its  records  of  experiments, 
memory  and  intelligence  tests  on  normal  and 
abnormal  subjects,  the  results  of  several  years 
oi  work. 

The  zoology  museum  was  far  richer  than 
was  generally  known.     It  was  inadequately 
housed  and  crowded,  and  its  specimens  were 
never  displayed  to  advantage.    The  collections 
represented  the  results  of  many  years  of  labor 
taid  of  careful  selection,  and  were  essentially 
study  collections,  planned  for  special  courses, 
and  constantly  in  use  by  different  groups  of 
students.    The  losses  which  will  be  felt  most 
keenly  by  the  individual  courses  are  the  North 
American  birds  and  insects,  the  general  inver- 
tebrate collections,  recently  enriched  by  mate- 
rial from  the  zoological  station  at  Naples,  the 
motmted  and  disarticulated  skeletons,  the  his- 
tology and  embryology  slides,  and  the  physiol- 
ogy  apparatus. 

The  personal  losses  of  the  teaching  stafF  are 
very  cpreat.  In  the  zoology  and  psychology 
departments  alone,  original  work,  drawings, 
notes,  collections,  microscopes  and  apparatus, 
books  and  reprints,  all  are  gone. 

Aid  bas  come  already  in  generous  measure 
to  the  four  stricken  departments  from  many 
colleges  and  museums  near  Boston,  from 
dark   University,  Mt.  Holyoke  College,  the 


University  of  Pennsylvania,  Vassar  Oollege, 
and  from  former  students  and  friends  of 
WeUesley;  and  material  has  been  lent  and 
given  that  will  enable  the  scientific  courses  to 
reopen  with  the  rest  of  the  college  on  April  7, 
in  the  laboratories  of  the  departments  of 
astronomy,  botany,  chemistry  and  hygiene,  all 
of  which  are  in  separate  buildings  and  are 
therefore  untouched  by  this  disaster. 

Our  future  needs  are  very  great,  buildings, 
equipment,  material  for  work,  museum  speci- 
mens, books.  May  the  realization  of  these 
needs  bring  yet  more  help  to  our  support. 

Oabolins  Burlino  Thompson 

WeLLESLST  CtoLLEGS 


THE   PBS8IVENCY   OF    THE    UNIVEB8ITT 

OF  IOWA 

The  president  of  the  University  of  Iowa 
has,  under  the  date  of  March  20,  1914,  ad- 
dressed to  the  Iowa  State  Board  of  Education, 
the  following  letter: 

By  this  letter  I  submit  to  you  my  resignatioiL  as 
president  of  the  State  University  of  Iowa,  to  take 
effect  at  your  earliest  oonTenience.  Some  expla- 
natiom  of  this  action  is  due  to  you  and  to  those  in- 
terested in  the  welfare  of  the  university.  Suck 
explanation  follows: 

At  the  meeting  of  your  board  held  at  Oedar 
Falls,  March  11,  you  considered  in  executive  ses- 
sion a  number  of  administrative  matters  eonoem- 
ing  the  university.  Among  other  things  ait  that 
time  you  dismissed  a  professor  of  the  university 
without  a  hearing  and  without  the  knowledge  or 
advice  of  the  chief  executive  of  the  institution. 
Whether  or  not  the  facts,  if  you  have  them,  war- 
ranted the  professor's  dismissal  is  not  now  the  is- 
sue to  which  I  call  your  attention;  and  I  pass 
over  for  the  moment  the  obvious  fact  that  the  pro- 
fessor himself  had  a  right  to  be  heard.  I  can  not 
avoid  the  inference  that  your  action  is  deliberately 
intended  to  express  lack  of  confidence  in  ^e  ad- 
ministration of  the  univeruty. 

Befere  I  came  to  the  university  in  1911  I  asked 
you  in  writing  to  consider  thoroughly  the  step  you 
proposed;  it  was  for  you  to  decide  whether  or  not 
I  was  the  man  for  the  place  and  I  called  your  at- 
tention to  this  fact.  As  part  of  the  terms  on 
which  I  finally  accepted  the  position  you  agreed 
in  writing  that  all  recommendations  for  appoint- 


502 


SCIENCE 


[N.  S.  Vol.  ZXXIX  No.  \m 


ment  and  for  dismissal  in  the  university  sboold 
eome  throogli  my  office  to  your  board.  This  is  the 
procedure  in  any  well-governed  university.  At  that 
time,  also,  I  asked  explicitly  that  if  at  any  time 
you  should  feel  that  you  would  be  more  comfortable 
with  another  man  in  my  position,  you  express  to 
me  frankly  that  feeling;  and  I  stated  that  I  would, 
then,  with  good  will,  promptly  retire.  To  this  also 
you  agreed. 

I  can  not  but  regret  that  when  the  time  came 
to  act  under  this  agreement,  you  did  not  do  so, 
frankly  and  honorably.  You  had  only  to  ask  for 
my  resignation  to  receive  it  at  once.  The  course 
you  adopted  to  accomplish  the  same  object  is  un- 
worthy of  yourselves,  unjust  to  me,  and  involves  a 
still  more  serious  injustice  to  another  man  whose 
ease  should  have  been  considered  on  its  merits 
after  proper  hearing  and  investigation,  and  not 
entirely  subordinated,  as  I  believe  it  was,  to  the 
evident  desire  to  raise,  quite  needlessly,  a  personal 
issue  between  your  board  and  myself. 

It  is  not  my  purpose  to  dwell  on  this  point,  how- 
ever. Interpreting  your  action  as  I  have  do  doubt 
it  was  iniezided,  and  conforming  on  my  own  part 
to  the  understanding  on  which  I  came  here,  I  will- 
inf^ly  withdraw  from  a  position  which  I  accepted 
only  at  your  earnest  solicitation  and  which  I  have 
no  desire  to  retain  unless  I  can  demand  and  re- 
ceive your  entire  support.  I  do  this  with  the  lees 
regret  because  as  I  recall  the  issues  which  have 
arisen  between  us  and  which  have  led  to  your  pres- 
ent attitude,  I  am  as  firmly  as  ever  convinced  that 
the  ideals  and  policies  which  I  have  held  for  the 
university  during  the  past  two  and  one  half  years 
have  been  right  and  educationally  sound;  that  no 
single  instance  of  personal  politics  or  self-seeking 
on  my  own  part  has  contributed  to  our  differences; 
and  that  if  you  had  chosen  to  give  me  a  reason- 
able opportunity  for  working  out  these  ideals  and 
policies  they  would  have  justified  themselves  in 
ample  measure  by  the  results. 

If  it  were  possible  that  I  have  exaggerated  the 
significance  of  your  action  in  its  relation  to  my- 
self, my  course  would  still  be  the  same.  No  man 
can  be  held  accountable  for  his  responsibility  un- 
less his  authority  is  respected,  or  for  his  policies 
unless  he  is  given  a  free  hand  to  carry  them  out. 
This  principle  is  recognized  in  all  well-govemed 
colleges  and  universities,  as  it  is  in  every  well- 
organized  business.  The  efficient  government  of 
this  university  on  any  other  basis  is  impossible, 
and  I  could  not  be  a  paity  to  so  hopeless  an  ex- 
periment even  if  it  were  your  desire  that  I  should. 


SCIENTIFIC  NOTES  AND  NBWB 
At  the  annual  meeting  of  the  National 
Academy  of  Sciences,  to  be  held  in  Washings 
ton  on  April  21,  22  and  23,  the  William  EUery 
Hale  Lectures  will  be  inaugrurated  by  two  lec- 
tures on  "  The  Constitution  of  Matter  and  the 
Evolution  of  the  Elements,"  by  Sir  Ernest 
Rutherford,  of  the  University  of  Manchester. 

A  SPECIAL  convocation  held  at  Oxford  on 
March  24  conferred  the  degree  of  doctor  of 
science  on  Surgeon  General  Gorgas. 

The  Fothergill  gold  medal  of  the  Medical 
Society  of  London  for  1914  has  been  awarded 
to  Dr.  John  George  Adami,  F.R.S.,  LLD, 
Strathcona  professor  of  pathology  and  bac- 
teriology at  McGill  University,  for  hia  work 
on  pathology  and  its  application  to  practical 
medicine  and  surgery. 

We  learn  from  Nature  that  the  council  oi 
the  University  of  Birmingham  has  appointed 
Professor  Charles  Lapworth  emeritus  profesBOt 
of  geology  in  recognition  of  his  services  dar- 
ing hi»  occupation  of  the  chair  of  geo^oK^* 
The  senate  recently  signalized  hi^  retiremeit 
by  the  presentation  of  an  address  and  a  gift  of 
plate,  and  on  March  11  another  presentation 
was  made  to  him  by  a  large  number  of  hia  old 
students. 

The  last  number  of  the  Munchener  medi- 
cinische  Woehensehrift  is  a  special  issue  in 
honor  of  the  sixtieth  birthday  of  Professor 
Ehrlich,  which  occurred  on  March  14. 

Dr.  Lawrence  Martin,  of  the  University  of 
Wisconsin,  has  been  elected  a  corresponding 
member  of  the  Liternational  Committee  on 
Glaciers. 

Mr.  K.  J.  PoooGE,  of  Queen's  College,  Ox- 
ford, has  heen  appointed  to  direct  the  observ- 
atory of  the  Nizam  of  Hyderabad. 

Professor  F.  Keeble,  F.R.S.,  profeasor  of 
botany,  University  College,  Reading,  has  beoi 
appointed  director  of  the  Royal  Horticultuial 
Society's  garden  at  Wisley. 

Dr.  John  W.  Colbert,  Albuquerque,  has 
been  asked  by  the  Rockefeller  Foundation  to 
assume  charge  of  its  research  work  in  a  camr 
paign  to  be  inaugurated  for*  the  eradicatioB 
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of  hookworm  disease  in  Central  and  Soutli 
America. 

Mr.  H.  Glauebt,  of  Trinity  College,  and 
Mp.  H.  Jeffreys,  of  St.  John's  College,  have 
been  elected  to  Isaac  Newton  studentships  in 
the  University  of  Camhridge. 

The  Sarah  Berliner  Besearch  Fellowship 
has  been  awarded  for  the  year  1914-16  to  Miss 
Ethel  Nicholson  Browne,  Ph.D.  (Columbia), 
now  instructor  in  biology  at  Dana  HaU,  Wel- 
lesley,  Mass.  Miss  Browne  will  spend  the  year 
at  the  University  of  Wiirzburg  and  at  the 
Zoological  Station  at  Naples,  doing  research 
work  in  cytology. 

The  Kansas  City  Section  of  the  American 
Chemical  Society  celebrated  its  one  himdredth 
meeting  on  March  21.  This  section  was 
chartered  in  1900  and  has  been  holding  alter- 
nate meetings  in  Lawrence,  Kansas,  and  in 
Kansas  City,  Missouri.  At  this  meeting  Dr. 
Wm.  McPherson,  of  the  Ohio  State  Univer- 
sity, was  the  guest  of  honor  and  delivered  an 
address  illustrated  with  lantern  slides  upon 
^European  Laboratories  and  Chemists.^ 

Frou.  May  6  to  June  23  a  course  of  eight 
lectures  on  the  rate  of  the  blood-flow  in  man 
in  health  and  disease  will  be  given  in  the 
physiological  laboratory  of  London  Univer- 
sity, by  Dr.  6.  N.  Stewart,  professor  of  ex- 
perimental medicine,  Western  Beserve  Uni- 
Tenitym 

It  is  stated  in  Nature  that  the  Faraday  So- 
ciety arranged  a  general  discussion  on  optical 
rotatory  power,  to  be  held  in  the  afternoon 
and  evening  of  Friday,  March  27,  in  the  rooms 
of  the   Chemical  Society,  Burlington  House, 
Professor    H.    E.    Armstrong   and   Professor 
Peroy    F.   Frankland,   presiding.     Papers   on 
Tarious  aspects  of  the  subject  were  to  be  read 
by  Professor  Hans  Bupe  (Basle),  Professor 
H.  Grossmann  (Berlin),  Professor  Leo  Tschu- 
gaeff   (St.  Petersburg),  Dr.  Darmois  (Paris), 
Dr.  T.  M.  Lowry,  Mr.  T.  W.  Dickson,  Mr.  H. 
H.  Abram,  Dr.  R.  H.  Pickard,  Mr.  J.  Kenyon 
and  The.   T.  S.  Patterson. 

I>R.  £L/kBRT  BuBBOWS,  lectuKr  in  chemistry 
in  the  Sir  John  Cass  Technical  Institute,  Lon- 


don, died  on  March  15,  at  the  age  of  forty-two 
years. 

Professor  Joaohimsthal,  director  of  the 
University  Hospital  at  Berlin  for  the  surgical 
treatment  of  cripples,  died  on  February  28, 
aged  fifty-two  years. 

Dr.  Adelbert  von  Waldenhofen,  emeritus 
professor  of  applied  physics  in  the  Vienna 
Technological  School,  has  died  at  the  age  of 
eighty-six  years. 

The  House  committee  has  favorably  re- 
por^d  the  bill  providing  that  the  historic 
botanic  garden,  located  for  many  years  at  the 
foot  of  Capitol  Hill,  be  removed  to  Bock 
Creek  park,  in  the  far  northwest  section  of 
the  city.  The  bill  also  provides  that  the 
garden  is  to  pass  from  the  direct  control  of 
congress  to  that  of  the  department  of  agricul- 
ture. 

Mr.  John  Lambert  Cadwalader  left  $195,- 
000  to  public  institutions  with  which  he  was 
associated,  and  gave  valuable  works  of  art  to 
the  Metropolitan  Museum,  and  books  to  the 
New  York  Public  Library.  The  public  insti- 
tutions which  received  legacies  are  the  New 
York  Public  Library,  $100,000;  the  Metro- 
politan Museum  of  Art  and  Princeton  Univer- 
sity, $25,000  each;  Harvard  University  Law 
School  and  the  New  York  Zoological  Society, 
$20,000  each,  and  the  Alumni  Association  of 
the  Harvard  Law  School,  $6,000. 

A  Mathematics  Club  is  in  process  of  or- 
ganization at  the  Ohio  State  University.  Pro- 
fessors and  students  will  have  an  equal  share 
in  discussing  mathematical  literature  and 
some  of  the  newer  developments  in  the  science. 
At  the  first  meeting  of  the  club.  Professor  R. 
D.  Bohannan,  head  of  the  department  of 
mathematics,  will  speak  on  the  spirit  of  the 
old  mathematics  as  related  to  the  new,  show- 
ing the  quality  of  research,  and  of  critical  in- 
vestigation which  has  taken  the  place  of  former 
imthinking  respect  for  authority. 

Through  the  generosity  of  M.  Spendiaroff 
of  St.  Petersburg,  the  International  Gfeological 
Congress  presents  at  each  session  a  prize 
amounting  to  about  450  roubles  for  the  best 
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work  in  some  specified  field  of  geology.  The 
next  prize  will  be  awarded  at  the  session  in 
Belgium  in  191Y  for  the  beet  work  in  petrog- 
raphy giving  new  light  on  the  general  prob- 
lems of  the  science.  Two  copies,  at  least,  of 
any  work  presented  for  the  competition  must 
be  sent  to  the  general  secretary  of  the  last 
congress,  K.  W.  Brock,  deputy  minister  of 
mines,  Ottawa,  Canada,  at  least  one  year  be- 
fore the  next  session. 

The  Christian! a  corresi>ondent  of  the  Lon- 
don Times  states  that  according  to  interviews 
in  the  Norwegian  papers,  it  looks  doulAful 
whether  Captain  Amundsen's  expedition  can 
start  in  1914.  The  Fram  appears  to  be  delayed 
and  must  be  at  San  Francisco  at  latest  at  the 
beginning  of  July.  If  delayed  Captain 
Amundsen  will  use  the  time  in  order  to  prac- 
tise his  aviators  and  scientific  staff.  The 
Fram  will  take  three  aeroplanes.  The  German 
Antarctic  explorer  Captain  Filchner  has  been 
engaged  to  act  as  observer  and  photographer. 
Dr.  Nansen  will  next  summer  undertake  an 
oceanographic  expedition  with  the  Azores  as 
a  central  point. 

A  JOINT  meeting  of  the  Association  of  Amer- 
ican Geographers  and  the  American  Geograph- 
ical Society  is  being  held  on  Friday  and  Sat- 
urday, April  3  and  4.  The  program  is  as  fol- 
lows: 

THS  XVSNINO   LECTUBB    (XNOINXBB'S   HALL) 

Ik  A.  Bauer :  ' '  The  General  Magnetic  Survey  of 
the  Earth." 

famat  morning  session  (american  gboobaphical 

society's  building) 

W.  H.  Hobbs:  "Land  Sculpturing  in  Arid  Lands 
witk  Obeervations  from  Northeastern  Africa." 

FBmAT  AFTERNOON    SESSION    (AMERICAN  OBOORAPH- 
lOAL   SOCIETT'S  BUILDING) 

T.  Wajland  Vaughan:  "The  Platforms  of  Bar- 
rier Coral  Beefs." 

D.  W.  Johnson:  "Botanical  Phenomena  and  the 
Problem  of  Coastal  Subsidence." 

R  W.  Shaw:  "Characteristics  of  the  Mississippi 
Delta  in  the  lAght  of  Comparatiye  Studies  of  Some 
Old-World  Deltas. " 

Oliver  L.  Fassig:  "The  Period  of  Safe  Plant 
Growth  in  Maryland  and  Delaware." 


SATURDAY  MORNING  SESSION   (AMERICAN  OEOaULPH- 

ICAL  BUILDING) 

Frederick  J.  Turner:  "Geographic  TnflneiM» 
in  American  Political  Historj." 

J.  Bussell  Smith:  "The  Tree  as  a  Factor  in 
Man's  Adjustment  to  Hilly  and  Bockj  Land.'' 

W.  W.  Atwood:  "Over  the  San  Juan  Moon- 
tains  to  the  Ancient  Cliff  Dwdlings  of  tiie  Mesa 
Verde." 

Collier  Cobb:  "The  Forest  of  Sunburst:  A 
Study  in  Authropo-geographj. " 

Spruce,  abundant  in  the  New  England  and 
Lake  States  and  in  Canada,  has  heietofore 
been  the  standard  wood  for  making  news  print 
paper  and  as  long  as  there  was  a  supplj  suffi- 
cient to  meet  the  needs  of  the  paper  industry 
there  was  no  reason  to  seek  substitutes.   But 
heavy  inroads  have  been  made  on  the  spraoe 
forests  of  the  western  part  of  the  United  States 
in  this  day  of  great  circulations  and  large 
editions,   especially   of    Sunday  papers  vith 
their  many  parts.     On  a  rough  estimate,  t 
newspaper  with  an  average  circulation  of  sixty 
thousand  copies  and  an  average  edition  of 
twenty  pages,  uses  each  day  the  product  of 
about  four  acres  of  forest.    When  this  figiiR 
is  multiplied  by  the  great  number  of  newt- 
papers  published  in  the  United  States,  many  of 
them  with  much  larger  editions,  and  when  tiiis 
is  further  multiplied  by  365,  because  many 
papers  are  issued  every  day  of  the  year,  it  can 
be  seen  that  the  drain  upon  the  forests  is 
enormous.    Foresters  say  that  even  nniier  the 
most  approved  methods  known  to  their  profes- 
sion, it  coiild  scarcely  be  expected  that  spruce 
would  be  able  to  hold  its  own,  but  would  need 
supplementing  by  other  materiaL     It  is  but 
natural,  therefore,  that  paper  manufactoren 
are  looking  for  new  sources  of  supply  which  will 
furnish  an  abundance  of  wood  pulp,  at  a  pries 
which  will  not  be  prohibitive.    Poplar  and  a 
few  other  woods  are  used,  but  they  do  not  go 
very  far.     In  the  national  forests  there  are 
many  woods  considered  inferior  by  lumbe^ 
men.    Yet  they  are  available  for  purchase  at 
low  rates  and  many  of  the  timber  stands  sic 
readily  accessible.    The  forest  service,  in  its 
desire  to  utilize  to  the  beet  advantage  all  d 
the  resources  of  the  federal  timber  holdings* 
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luu  been  seeking  proper  uses  for  theae  trees 
and  has  experimented  in  making  pulp  from 
them  at  its  pulp  laboratory  at  Wausau,  Wis- 
consin, an  auxiliary  of  the  forest  products 
laboratory  at  Madison.    The  Wausau  labora* 
toiy  is  equipped  with  standard  machinery  and 
all  experiments  are  carried  out  under  condi- 
tions which  duplicate  commercial  practise.    As 
a  final  test  of  the  yalue  of  some  of  these  new 
woods  under   practical    conditions,    arrange- 
ments were  made  between  the  forest  service 
and  the  Herald  to  print  some  part  of  its  edi- 
tion on  paper  made  from  various  woods  that 
showed   promise    as    substitutes    for    spruce. 
These  woods  were  ground  at  the  Wausau  labo- 
ratory; the  product  was  then  mixed  with  the 
Qsaal  proportion  of  chemical  pulp  and  made 
into  news  print  paper,  rolls  of  which  were 
sent  to  New  York  for  the  experimental  run. 

Sbttlers  in  western  Kansas  are  cutting  and 
marketing  soap  weed,  or  Spanish  bayonet,  to 
supply  the  demands  of  soap  manufacturers, 
according  to  a  report  recently  received  from 
officers  of  the  Kansas  national  forest    There 
are  various  plants  in  the  southwest  locally 
known   as  soap  weed,   called   amole  by  the 
Mexicans,  but  the  one  gathered  by  the  Kansas 
farmers,  technically  known  as  Tucca  hucaki, 
B  species  with  exceptionally  large  fruits,  is  the 
most  used.     The  soap  manufacturers,   how- 
ever, utilize  the  tops  or  the  roots.     Manu- 
facturers are  paying  $8  a  ton  for  the  plant  at 
the  railway  stations,  while  the  estimated  cost 
of  cutting,  drying,  baling  and  hauling  ranges 
from  $5  to  $6,  dex>ending  upon  the  distance  to 
the  railroad.    Since  a  man  can  ordinarily  get 
out  a  ton  a  day,  the  gathering  of  the  soap  weed 
affords  an  opportunity  to  secure  a  fair  day's 
wages  at  a  time  when  other  ranch  activities  are 
not  presssing.    After  cutting,  the  soap  weed  is 
allowed  to  dry  from  60  to  90  days  and  then  is 
baled  up  in  the  ordinary  broom-corn  baling 
machine.    For  a  long  time  this  weed  has  been 
made  into  a  soapy  decoction  which  the  Indian 
and  Mexican  women  have  used,  particularly 
for  washing  their  hair,  for  which  purpose  it  is 
considered  especially  suited,  since  it  contains 
no  alkali.     Present-day  soap  manufacturers 
laae  it  for  toilet  and  wool  soaps.    Its  qualities 
have  been  known  for  a  long  time,  but  the  har- 


vesting of  soap  weed  is  just  now  becoming 
commercially  important.  The  industry  is  now 
operating  on  lands  adjacent  to  the  Kansas 
national  forest  and  it  is  expected  that  the  de- 
mand will  soon  spread  to  that  forest,  some  por- 
tions of  which  bear  an  abundant  supply  of  the 
plant  There  is  a  plentiful  supply  of  it 
throughout  southern  Colorado,  Arizona,  New 
Mexico  and  Texas.  Forest  officers  have  con- 
sidered this  weed  a  nuisance,  since  it  is  the 
nature  of  the  plant  to  spread  over  extensive 
areas  and  kill  ofF  other  vegetation.  It  is  par- 
ticularly a  pest  on  stock  ranges.  In  line  with 
its  policy  of  range  improvement,  the  govern- 
ment is  anxious  to  rid  the  forage  areas  of  all 
such  injurious  plants,  and  it  is  the  hope  of  the 
forest  officers  that  the  commercial  demand  for 
soap  weed  will  soon  reach  such  proportions  that 
it  will  not  only  take  an  otherwise  useless  pro- 
duct, but  also  will  eradicate  it  from  areas 
which  could  be  utilized  to  better  advantage  for 
the  supplying  of  forage  to  cattle  and  sheep. 

It  is  generally  recognized  that  boric  acid  in 
considerable  quantities  is  an  original  constitu- 
ent in  the  waters  and  gases  given  off  with 
volcanic  emanations.  In  fact,  the  Tuscan 
fumaroles,  in  Italy,  have  been  an  important 
commercial  source  of  boric  acid  for  a  long 
time,  and  in  the  past,  possibly  even  to  the 
present  time,  almost  all  the  boric  acid  brought 
into  the  European  market  has  been  derived 
from  this  source.  There  is  abundant  evi- 
dence of  the  presence  of  boric  acid  in  volcanic 
emanations  in  many  parts  of  the  world.  On 
the  other  hand,  boron  is  so  rare  a  constituent 
of  rock-forming  minerals  that  it  forms  an 
almost  inappreciably  small  percentage  of  the 
earth's  rock  mass  as  a  whole.  A  short  study 
of  the  borate  deposits  in  Ventura  County, 
Cal.,  supplemented  by  more  cursory  examina- 
tions of  similar  deposits  in  the  vicinity  of 
Death  Valley,  has  been  made  by  Hoyt  S.  Gale, 
of  the  United  States  Geological  Survey,  and  a 
new  theory  of  the  origin  of  the  deposits  of 
colemanite,  or  borate  of  lime,  in  these  regions 
has  been  advanced  by  Mr.  Gale  in  Professional 
Paper  86,  Part  A,  recently  published  by  the 
Survey.  While  this  theory  has  not  yet  been 
entirely  proved,  there  is  much  in  its  favor 
and  it  affords  suggestions  and  a  working  basis 
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for  further  observation.  The  eupposition  of  a 
desiccated  saline  lake  to  explain  the  origin  of 
the  colemanite  has  little  to  support  it  beyond 
rather  general  assumptions.  The  character  of 
the  deposits  themselyes  indicates  rather  a  vein 
type  of  formation.  Other  salines  which  would 
naturally  be  exx)ected  in  desiccation  deposits 
resulting  from  natural  saline  solutions  are  not 
found  in  association  with  the  colemanite. 
Those  who  have  supported  the  desiccation 
theory  have  offered  no  explanation  of  the  cause 
which  might  produce  colemanite  in  such  mas- 
sive deposits  as  a  product  of  water  evapora- 
tion, while,  on  the  contrary,  its  formation 
from  limestone  in  veins  by  replacement  of 
carbonic  acid  with  boric  acid  is  a  natural 
hypothesis  that  deserves  further  investigation. 
The  relations  of  the  deposits  to  basalt  lava 
flows  indicate  the  probable  origin  of  the  boric 
acid  at  the  time  of  the  extrusion  of  these 
lavas,  although  it  may  be  assumed  that  this 
acid  continued  to  find  its  way  into  solution  of 
the  circulating  ground  waters  long  after  the 
period  of  the  extrusions. 


UNIVERSITY    AND    EDUCATIONAL    NEWS 

Provisions  for  the  creation  of  a  trust  fund 
said  to  be  approximately  $500,000  for  the 
maintenance  of  male  graduates  of  the 
Williamsport,  Pa.,  high  school  at  Cornell 
University  are  made  by  the  will  of  Albert 
Dubois  Hermance. 

Mr.  Edgar  Palmer,  a  Princeton  graduate 
of  the  class  of  1903,  has  offered  to  build  and 
present  to  Princeton  University  a  stadium 
costing  $300,000.  Mr.  Palmer  is  a  son  of  the 
late  Stephen  S.  Palmer,  who  was  for  many 
years  a  trustee  of  Princeton  University  and 
gave  large  sums  to  the  university,  including 
the  Palmer  Physical  Laboratory. 

Through  the  cooperation  of  the  estate  of  the 
late  Dr.  C.  Annette  Buckel,  of  Oakland,  a 
research  fellowship  for  the  study  of  feeble- 
minded children  has  been  established  at  Stan- 
ford University.  The  department  of  educa- 
tion, under  the  direction  of  its  head,  Professor 
E.  P.  Cubberly,  will  have  the  appointment  of 
the  fellow,  who  will  work  in  cooperation  with 
Professor  Lewis  M.  Terman.    Dr.  Buckel  was 


an  Oakland  physician  known  for  her  charita- 
ble work  in  Oakland  and  for  her  interest  in 
feeble-minded,  backward  and  delinquent  chil- 
dren. On  her  death  her  estate  was  left  in 
trust  to  Miss  Charlotte  S.  Playter,  of  Pied- 
mont, to  be  used  to  advance  the  condition  of 
backward  and  feeble-minded  children.  Miss 
Playter  has  turned  the  money  over  to  Stan- 
ford. The  income  amounts  to  about  $500  a 
year,  and  the  board  of  trustees  of  the  umve^ 
sity  have  added  an  additional  $500  to  the 
fellowship. 

Work  has  begun  on  a  temporary  recitation 
and  administration  building  for  Wellesley 
College.  It  will  be  a  wooden  structure,  one 
story  high,  of  the  simplest  possible  construc- 
tion. It  is  contracted  to  be  finished  by  May  L 
Classes  will  begin  on  April  7,  the  regular  date 
for  the  opening  of  the  spring  term.  There 
are  no  plans  as  yet  to  replace  the  geological, 
physical,  psychological  and  zoological  labora- 
tories which  were  destroyed  by  the  burning  of 
College  HaU. 

The  recent  disastrous  fire  at  Wellesley  Col- 
lege wiped  out  the  entire  equipment  of  the 
department  of  physics.    This  department,  or- 
ganized in  1878,  was  one  of  the  first  in  the 
country  to  offer  laboratory  practise  for  under- 
graduates  and  possessed  much  apparatus  of 
value.     Within  the  last  few  years  extensive 
additions  had  rendered  the  equipment  ^or- 
oughly  modem  and  up  to  date.     The  libraiy 
of  nearly  three  thousand  volumes  contained 
complete  files  of  most  of  the  leading  iieriodi- 
cals,  English,  French  and  German,  including 
the  Annalen  der  Physik,  the  Phiiasophied 
Magazine,  and  the  Philosophical  Tranaaciiont 
since  1800.    The  loss  is  total 

Yale  University  and  the  University  of 
California  will  exchange  professors  next  year. 
Professor  John  Wurts,  of  the  Yale  Law  Sduwl, 
will  lecture  at  California,  and  Professor  G.  H. 
Boke,  of  the  School  of  Jurisprudence  at 
California,  will  lecture  at  Yale. 

Dr.  Thomas  H.  Magbride,  professor  of 
botany,  has  been  appointed  acting  president  of 
the  State  University  of  Iowa. 

Dr.  Nathaniel  E.  Looms,  assistant  pro- 
fessor of  chemistry  at  Bowdoin  College,  his 
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accepted  a  professorship  of  physical  chemistry 
at  Purdue  University. 

Db.  L.  D.  Bristol,  now  of  Syracuse  Medical 
Sehool,  has  been  appointed  to  succeed  Br.  Q. 
F.  Ruediger  as  director  of  the  public  health 
laboratory  of  the  University  of  North  Dakota. 
Dr.  R.  T.  Young  has  been  appointed  professor 
of  zoology  and  succeeds  Dean  M.  A.  Brannon 
as  director  of  the  University  Biological  station 
at  Devil's  Lake. 

Dr.  Prafulla  Chandra  Rat  has  been  ap- 
pointed to  the  Sir  Taraknath  Palit  professor- 
ahip  of  chemistry,  and  Mr.  C.  V.  Raman  to  the 
Sir  Taraknath  Palit  professorship  of  physics 
in  the  Presidency  College,  Calcutta. 


DISCUSSION  AND  COBBESFONDENCE 

dadouriak's  analytical   mechanics  and  the 
principles  of  dynamics 

Professor  E.  W.  Rettger's  review  of  my 
'' Analytical  Mechanics/'  which  appeared  in 
number  995  issue  of  Science,  gives  a  wrong 
impression  of  my  treatment  of  the  principles 
of  dynamics. 

The  reviewer's  criticisms  are  directed, 
mainly,  against  my  claim  of  having  based  the 
science  of  mechanics  upon  a  single  dynamical 
principle.  Starting  from  certain  premises, 
which  can  not  stand  close  examination.  Pro- 
fessor Rettger  arrives  at  the  conclusion 

He  makes  more  assumptions  than  are  usually 
made  in  elementary  text-books  of  mechanics. 

Let  us  consider  the  main  points  of  his  crit- 
icisms in  detail  and  see  whether  the  foregoing 
statement  is  based  upon  facts. 

On  page  16,  he  introduces  the  conception  of 
''force"  as  an  ''action"  and  without  hesitation 
applies  vector  addition  to  a  system  of  forces. 
What  is  he  doing  here,  but  assuming  the  ' '  parallel- 
ogram of  forces"  in  its  most  general  formf 

It  is  intimated  here  that  the  '^parallelo- 
Sram  of  forces"  is  a  dynamical  law  which  I 
have  "  assumed  "  without  formally  introducing 
it  as  a  new  law.  It  is  a  fact  that  I  have 
applied  vector  addition  to  forces  ''without 
b«sitation,"  but  I  have  shown  as  little  hesita- 
tion in  treating  velocities,  accelerations,  tor- 
<iue8,  linear  momenta  and  angular  momenta  as 


vectors.  Why  did  not  Professor  Rettger  ac- 
cuse me  of  having  assumed  the  ^'parallelo- 
grams" of  these  magnitudes?  Is  the  ^'paral* 
lelogram  of  forces  "  more  of  a  dynamical  law 
than  the  "parallelogram"  of  torques,  for  in- 
stance? The  "parallelogram"  law  applies  to 
any  vector  and  is  not  at  all  a  characteristic  of 
forces,  therefore  it  is  not  a  dynamical  law.  It 
does  not  even  deserve  being  called  a  'Maw" 
when  applied  to  a  ^)ecial  type  of  vectors.  In 
its  most  general  form  the  "  parallelogram  law  " 
is  the  principle  of  the  independence  of  mutu- 
ally perpendicular  directions'  in  spaoe,  a  purely 
geometrical  principle.  A  special  case  of  it  is 
known  to  students  of  plane  trigonometry  as  the 
"  law  of  cosines."  In  the  first  chapter  of  my 
book  this  principle  is  given  in  its  most  gen- 
eral form  as  well  as  in  its  several  special 
forms,  and  is  applied  to  vector  magnitudes  of 
different  itypes.  After  devoting  an  entire 
chapter  to  vector  addition  and  after  defining 
force  as  a  vector,  to  introduce  the  "  paralello- 
gram  of  forces"  as  a  new  law,  as  Professor 
Rettger  would  have  it,  could  serve  only  to  show 
that  the  man  who  did  it  could  not  have  a  clear 
conception  of  the  meanings  of  the  terms  he 
was  using. 

On  page  102  he  assumes  that  a  force  is  propor- 
tional to  the  acceleration  produced.  This  as- 
sumes Newton's  second  law. 

This  statement  is  not  quite  right.  The  rela- 
tion between  force  and  acceleration,  ^which  I 
have  called  force-equation,  is  derived  on  page 
106  from  the  fundamental  principle  which  I 
have  postulated.  In  this  derivation  I  have 
made  use  of  the  definition  of  kinetic  reaction, 
which  is  stated  and  illustrated  on  pages  102 
to  105,  but  this  is  not  equivalent  to  "  assum- 
ing "  a  new  principle.  Will  Professor  Rettger 
claim  that  to  define  the  terms  used  in  a  prin- 
ciple is  equivalent  to  introducing  or  "  assum- 
ing" new  principles?  Suppose  I  had  based 
my  work  upon  the  principles  of  the  conserva- 
tion of  energy  and  of  the  conservation  of 
momentum  should  I  have  no  right  to  classify 
and  define  the  different  forms  of  energy  and  of 
momentum  without  being  rightly  accused  of 
having  introduced  new  principles?  Will  Pro- 
fessor Rettger  consider  the  definitions  of  mo- 
mentum, of  potential  energy,  and  of  kinetic 
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energy  as  principles  and  state  that  mechanics 
can  not  be  based  upon  the  principles  of  the 
conservation  of  energy  and  of  momentum 
alone  t 

What  about  the  law  itself!  The  first  part  of 
the  law  is  clear.  "To  every  action  there  is  an 
equal  and  opposite  reaction"  is  nothing  but  New- 
ton 's  third  law  of  motion.  The  word  ' '  or  "  leads 
US  to  think  that  the  second  part  means  the  same 
thing  as  the  first  part. 

Had  Profesor  Bettger  examined  my  book 
with  greater  care  he  would  have  noticed  that 
I  have  used  the  term  '^  reaction ''  in  a  slightly 
different  sense  and  that  with  this  difference 
the  ''first  part"  is  not  at  all  Newton's  third 
law  but  has  the  same  meaning  as  the  ^  second 
part,"  and  that  the  two  ''  parts  "  are  only  two 
different  forms  of  the  statics  principle.  Further 
he  would  have  seen  that  the  first  form  is  not 
made  use  of,  the  entire  work  being  based  upon 
the  second  form  alone,  and  would  not  have 
charged  me  of  having  assumed  Newton's  third 
law  in  addition  to  the  one  I  have  introduced. 
The  first  form  is  left  out  entirely  in  the 
papers  which  I  published  on  the  subject^  In 
one  of  these  papers  I  have  even  shown  that 
Newton's  third  law  is  a  direct  consequence 
of  the  second  form. 

I  have  postulated  the  following  principle, 
which  I  have  called  the  aeHon-prineiple : 

The  sum  of  all  the  aciions  to  which  a  hody 

or  a  part  of  a  hody  is  subject  at  any  instant 

vanishes : 

Z^  =  0. 

Then  I  have  classified  and  defined  the 
different  forms  of  action.  On  this  principle  I 
have  based  my  treatment  of  mechanics,  and 
claim  that  I  have  given  it  a  degree  of  unity 
and  logical  continuity  which  is  not  common 
to  treatments  of  elementary  mechanics.  This 
is  made  possible  by  the  simplicity  and  flexi- 
bility of  the  action-principle,  which  is  easily 
grasped  by  the  beginner,  yet  conveys  a  depth 

i<<On  a  Progressive  Development  of  the  Prin- 
ciples of  Mechanics,"  Physioal  Beview,  May,  1913; 
"On  a  Progressive  Development  of  Mechanics 
Based  Upon  a  New  Form  of  the  Fundamental 
Principle  of  the  Science,"  American  Journal  of 
Science,  February,  1914. 


of  meaning  and  breadth  of  application  com- 
mensurate with  the  knowledge  and  ability  of 
the  student. 

Besides  this  pedagogical  advantage  my 
treatment  involves  a  point  of  view  which  is  in 
harmony  with  our  present  ideas  of  dynamical 
phenomena,  as  it  is  shown  in  my  recent  paper 
on  the  subject'  H.  M.  Dadodbiak 

Yalx  XJnivxbsitt 

A    NEW    METHOD    OF    OOOPBRATIOK    AKOKQ 

UNIVER8ITIB8 

In  April,  1910,  was  formed  at  Kansas  Cily, 
Missouri,  the  Missouri  Valley  Conference  of 
Heads  and  Qoveming  Boards  of  IJnivenities. 
The  Conference  embraced,  however,  only  the 
institutions  up  to  that  time  belonging  to  the 
Missouri  Valley  Conference  for  athletic  pur- 
poses.    There  have  been   many  conferenoefl 
and  associations  of  professors  of  universities 
and  presidents  of  universities,  or  both,  and 
there  have  been  conferences  of  school  boards 
representing   the    public    schools    in   various 
cities,  but  this  is  probably  the  first  attempt 
on  the  part  of  university  governing  boards  to 
accomplish  a  general  understanding  and  co- 
operation in  regard  to  matters  affecting  insti- 
tutions  similarly   situated.     The   conference 
arose  over  the  matter  of  intercollegiate  foot- 
ball, the  question  so  fruitful  of  controveny 
and  discussion.    The  reason  for  the  conference 
was  as  follows:   There  had  been   introduced 
into  the  board  of  regents  of  the  University  of 
Kansas  a  resolution  abolishing  interooIlegiAte 
football.    The  vote  was  a  tie  and  the  motion 
was  lost.    The  question  was  brought  up  again 
and  after  thorough  discussion  it  was  agreed 
by  the  board  of  regents  of  the  XJniTersity  of 
Kansas  that  it  was  unwise  to  attempt  to  settile 
that  question  in  one  university  alone  and  that 
all  of  the  universities  of  the  then   existing 
Missouri    Valley    Conference,    throofir^    their 
heads  and  governing  boards,  should  be  asked 
to  meet  in  a  general  conference  at  Kansas 
City  in  April,  1910.     It  was  at  the  time  of 
large  and  pointed  discussion  and  criticism  of 
intercollegiate  football  and  after  the  matter 
had  been  clearly  laid  before  the  institntioiis 
most  interested  all  of  them  accepted  the  invi- 
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tation  and  all  sent  delegates  except  the  Uni- 
Tersity  of  Iowa.    The  institutions  represented 
were  the  University  of  Missouri,  the  Univer- 
sity  of    Nebraska,    Washington    University, 
Drake  University,  the  Iowa  State  College,  and 
the  University  of  Kansas.    Of  these  the  uni- 
Tenities  of  Nebraska,  Missouri  and  Kansas 
were  represented  by  members  of  the  board  of 
regents  or  curators  and  the  presidents  of  the 
institutions.    Drake  University  was  represented 
by  its  president,  Iowa  State  College  of  Agri- 
culture and  Washington  University  by  pro- 
feesors  sent  by  the  governing  boards  of  the 
institutions  to  represent  them.    The  meeting 
resulted  in  a  general  conference  upon  athletics 
as  af  ecting  institutions  in  the  Missouri  Valley 
and  rules  were  passed  by  the  Conference  and 
afterwards  reenacted  by  the  individual  boards 
of  regents,  largely  affecting  the  status  of  inter- 
collegiate football.    Among  these  was  the  rule 
abolishing  the  game  on  Thanksgiving  Day, 
abolishing  the  short-term  professional  coach, 
and  requiring  that  all  college  games  be  played 
on  college  grounds. 

The  second   conference   was  held   at  Dee 
Moines,  January  6,  1911,  at  which  various 
questions  left  over  from  the  Kansas  City  meet- 
ing were  discussed  and  acted  upon.    At  that 
conference  the  University  of  Iowa  was  also 
represented  by   its   president   and   board   of 
regents.    Washington  University  was  not  rep- 
resented.    The  discussion  at  this  conference 
widened  out   to   include   other   things   than 
athletics.     A  general  discussion  of  the  fra- 
ternity  question   was    ordered   for   the   next 
meeting  and  committees  on  uniform  financial 
accounting  and  uniform  pedagogical  account- 
ing were  authorized.    It  was  plain  from  the 
discussions  at  the  second  conference,  and  in- 
deed by  formal  action,  that  it  was  intended 
to  make  the  conference  a  permanent  one  to 
take  into  consideration  any  question  touch- 
ing the  common  life  of  universities  that  might 
need  consideration  and  uniform  action. 

The  third  meeting  of  the  Conference  was 
lield  in  Lincoln,  Nebraska,  January  19,  1914. 
The  University  of  Iowa  had  in  the  meantime 
withdrawn  from  the  Missouri  Valley  Confer- 
ence and  the  State  Agricultural  College  of 


Kansas  had  been  added.  All  of  the  institu- 
tions in  the  Conference  were  represented. 
Most  of  the  attention  of  this  conference  was 
given  up  to  matters  other  than  athletic  and 
it  was  more  evident  than  before  that  the 
Conference  was  developing  into  a  general  con- 
ference on  the  welfare  of  the  universities  hav- 
ing so  much  in  common.  The  fraternity 
question  received  much  attention,  as  did  the 
question  of  competency  in  teaching.  It  is 
probable  that  in  succeeding  meetings  such 
questions  as  the  following  may  be  taken  up 
and  discussed,  if  not  formally  acted  upon :  the 
ethics  to  be  observed  in  calling  teachers  from 
one  institution  to  another;  substantially  uni- 
form salaries  for  the  same  grade  of  in- 
structors; cooperation  in  giving  advanced  and 
little  called  for  courses;  interchange  of  stu- 
dents and  instructors;  cost  of  education.  It 
seems  possible,  therefore,  that  this  Conference 
is  a  beginning  of  a  new  type  of  cooperation, 
having  especial  significance  and  authority 
because  of  the  fact  that  the  Conference  is 
made  up  of  presidents  and  governing  boards 
where  the  primary  power  lies. 

Frank  Stbono, 

Chancellor 
Univebsity  of  Kansas 


SCIENTIFIC  BOOKS 

From  the  Letter  Files  of  8,  W.  Johnson, 
Edited  by  his  daughter,  Elizabeth  H.  Os- 
borne. Yale  University  Press.  1913.  Pp. 
292. 

A  notable  feature  of  the  applications  of 
science  to  the  arts  and  industries  which  char- 
acterized the  second  half  of  the  nineteenth 
century  was  the  phenomenal  evolution  of 
agencies  for  scientific  investigation  in  the  in- 
terest of  agriculture  and  the  rise  of  a  system 
of  public  research  institutions  extending  over 
every  country  of  the  civilized  world.  The 
life  story  of  the  subject  of  this  biography  is 
essentially  the  story  of  the  birth  of  this  sys- 
tem in  the  United  States  and  its  growth  from 
a  few  modest  analytical  laboratories  to  ain 
imposing  group  of  national  and  state  institu- 
tions actively  engaged  in  agricultural  re- 
search, in  the  teaching  of  agricultural  science, 
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and  in  the  dififlemination  of  the  results  of 
inyestigation. 

The  career  of  Samuel  W.  Johnson  presents 
few  dramatic  features.  He  lived  the  quiet, 
simple  life  of  the  student,  occupying  a  pro- 
fessorial chair  in  a  single  university  for  forty 
years,  yet  few,  if  any,  have  exerted  a  more 
profound  influence  for  the  promotion  of  scien- 
tific agriculture.  A  man  of  genius  as  well  as 
of  thorough  training,  he  early  conceived  the 
idea  of  making  the  conquests  of  science  serv- 
iceable to  the  basal  industry  of  the  country. 
Even  in  his  student  days,  in  1851,  he  published 
an  article — "  County  Agricultural  Institutes  '* 
— setting  forth  his  earliest  conceptions  of  the 
ideas  which  later  assumed  a  more  definite 
form.  Five  years  later,  in  an  address  before 
the  New  York  State  Agricultural  Society  on 
the  subject  "  The  Relations  which  exist  be- 
tween Science  and  Agriculture"  he  said: 

''  I  have  full  faith  not  only  that  science  may 
accomplish  much  for  agriculture  in  the  way  I 
have  indicated,  but  that  she  will  be  speedily 
put  about  the  work.  The  tendencies  of  our 
time  prophesy  this.  The  notion  that  there  is 
anything  essentially  antagonistic  between  sci- 
ence and  practise  is  daily  meeting  its  refuta- 
tion, both  in  the  laboratory  and  in  the  field. 
I  may  confidently  ask,  where  better  than  in 
our  own  country  shall  this  idea  find  realiza- 
tion? Our  country  now  has  the  strength  of 
the  oldest  nations  with  all  the  freshness  of 
youth.  She  is*  girding  herself  up  to  contest 
among  the  nations  for  the  prize  of  science. 
What  worthier  triumph  for  our  republic  than 
to  win  for  her  millions  the  boon  of  a  rational 
agriculture?" 

But  Professor  Johnson  had  not  only  the 
genius  to  conceive  this  ideal  and  the  faith  to 
follow  it  throughout  a  long  and  fruitful 
career,  but  the  tact  and  persistence  necessary 
to  bring  about  its  institutional  embodiment. 

His  first  opportunity  presented  itself  in 
connection  with  the  introduction  of  commer- 
cial fertilizers  into  the  United  States.  In 
March,  1863,  he  published,  under  the  title 
"  Superphosphate  of  Lime,"  an  account  of  the 
results  of   analyses  which  he  had  made  of 


two  samples  of  artificial  fertilizers  offered  for 
sale.  This  work  was  probably  the  first  of  its 
kind  in  thie  country  and  was  the  prototype  of 
a  vast  amount  of  similar  work  during  the  next 
twenty-five  years,  done  at  first  as  a  priyate 
undertaking  and  later  as  chemist  of  the  Con- 
necticut State  Agricultural  Society  and  of  the 
Connecticut  State  Board  of  Agriculture.  "It 
was  characteristic  of  the  man  first  to  form  and 
tenaciously  hold  the  broad  idea,  based  upon  a 
universal  and  ];>ermanent  need;  and  then, 
realizing  an  opportunity  for  practical  woik, 
to  set  about  using  his  skill  and  knowledge  in 
routine  analysis  performed  with  all  possible 
accuracy  in  order  that  these  simple  analyses 
should  be  so  absolutely  right  that  they  might 
be  an  unassailable  foundation  for  the  wider 
work  to  come  after." 

In   1853   he   was   appointed  first  assistant 
and  in  1856,  professor  of  analytical  chemistry 
in  the  Yale  Scientific  School — ^later  the  Shef- 
field Scientific  School — and  with  various  titles 
remained  an  active  member  of  its  faculty  until 
1896.    During  all  these  years,  with  the  capac- 
ity and  equipment  to  take  high  rank  among 
scientific  investigators,  he  devoted  his  powers 
chiefly  to  the  instruction  of  his  students,  to 
the  preparation    of   those   classic    text-books, 
"  How  Crops  Grow  "  and  "  How  Crops  Feed,'' 
and  to  the  service  of  the  farmers  of  his  state 
in  promoting  the  popular  understanding  of 
the  aid  which  science  could  render  to  agricol- 
ture.    His  platform  was  the  farmers'  meeting, 
his  means  of  publication  chiefly  the  official 
report  and  the  agricultural  newspaper;  while 
the   humble   and   prosaic   work   of    fertilizer 
analysis  served  to  furnish  the  practical  demon- 
stration. 

Not  for  almost  a  quarter  of  a  century  did 
he  see  the  concrete  result  of  his  labors  in  the 
establishment  in  Connecticut  of  the  first  agri- 
cultural experiment  station  in  the  United 
States,  at  first  as  a  semi-private  institution 
and  two  years  later  as  an  independent  state 
institution  under  his  directorship.  This  was 
followed  by  the  founding  of  similar  atationi 
in  other  states  in  rapid  succession,  culminating 
ten  years  later  in  the  passage  of  the  **  Hatch 
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Act,"  providing  national  support  for  at  least 
(me  such  station  in  every  state.  At  the  time 
of  his  death,  in  1909,  there  were  fifty-six  of 
these  stations  in  the  United  States  with  an 
average  annual  income  almost  eleven  times 
that  of  the  Connecticut  station  at  its  founda- 
tion, to  say  nothing  of  the  enormously  in- 
creased research  activities  of  the  United  States 
Department  of  Agriculture.  Truly  the  little 
seed  planted  in  1853  had  become  a  tree. 

In  the  organization  and  development  of 
these  new  institutions  the  standards  established 
by  Professor  Johnson  and  the  experience 
gained  at  the  Connecticut  station  were  mate- 
rial factors  in  bringing  about  the  success 
which  was  so  soon  attained.  At  the  outset, 
the  American  stations  were  of  necessity  largely 
occupied  with  the  analysis  and  valuation  of 
fertilizers.  From  the  very  start,  however,  orig- 
inal research  formed  a  part  of  the  program  of 
the  Connecticut  station,  while  the  increase  of 
the  state  appropriation  in  1882  and  the  assign- 
ment to  the  station  in  1887  of  part  of  the 
Hatch  Fund,  enabled  investigation  to  be  ex- 
tended to  wider  fieldsu  Throughout,  the  work 
of  this  station,  both  under  Professor  Johnson's 
administration  and  that  of  his  successor,  has 
been  characterized  by  the  same  sane  method, 
the  same  absence  of  sensationalism  and  the 
same  confidence  in  the  power  of  good  works 
which  characterized  the  fertilizer  analyses  of 
the  early  fifties. 

In  1896,  Professor  Johnson  became  pro- 
fessor emeritus,  and  in  1900  resigned  the  office 
of  director  of  the  experiment  station,  occupy- 
ing for  a  year  longer  the  position  of  advising 
chemist  which  was  created  for  him.  He 
passed  peacefully  away  July  21,  1909,  having 
retained  to  the  last  his  keen  interest  in  the 
progreas  of  science  and  in  the  problems  pre- 
sented in  the  development  of  modem  chemis- 
try- 
Such  was,  in  barest  outline,  the  active  life 
of  an  unusually  gifted  man  who  had  a  high 
eonoeption  of  the  obligations  of  the  scientist 
to  tbe  public.  No  brief  review  can  do  justice 
to  the  delightful  personality  of  the  man  as 
those  knew  it  who  were  closely  associated  with 


him,  and  which  pervades  the  book  like  an 
aroma,  revealing  itself  especially  in  the  judici- 
ously chosen  extracts  from  his  correspondence 
which  constitute  the  major  portion  of  the 
volume.  His  biographer  has  done  her  work, 
not  only  with  filial  piety  but  with  notable  dis- 
crimination and  restraint  and  with  marked 
literary  ability.  In  these  days  of  intense  em- 
phasis upon  the  practical,  no  more  inspiring 
or  elevating  volume  can  be  recommended  to 
the  student  of  agriculture  who  is  looking  for- 
ward to  a  career  as  teacher  or  investigator 
than  this  record  of  a  life  which  attained  suc- 
cess in  the  best  sense  through  the  unselfish 
consecration  to  the  public  service  of  the  rig^d 
training  and  high  ideals  of  the  genuine  man 
of  science. 

H.  P.  Armsbt 
State  Colubox,  Pa. 

Researches  on  Irritahiliiy  of  Plants.    By  J.  0. 

BosE.    London  and  New  York,  Longmans, 

Green  and  Co.     1913.     Cloth,  15x23  cm. 

Pages  xxiv  +  376;  190  illustrations,  largely 

graphs.    Price  $2.50. 

Physiologists  who  are  familiar  with  the 
earlier  electrophysiological  researches  of  Bose 
will  be  interested  in  his  recent  volume  on  cer- 
tain kinds  of  plant  responses,  which  recounts 
the  results  of  an  application  of  his  very  in- 
genious methods  to  new  kinds  of  problems. 
Research  workers  will  find  this  book  replete 
with  novel  ideas  and  novel  ways  of  attaining 
quantitatively  comparable  measures  of  plant 
irritability.  The  author  is  not  primarily  deal- 
ing with  the  fundamental  problems  of  proto- 
plasmic phenomena;  his  work  may  be  said  to 
concern  itself,  rather,  with  the  physics  of  the 
plant  as  a  whole,  or  with  that  of  its  organs, 
than  with  the  component  cell  happenings  to 
which  recent  physiological  inquiry  seeks  to 
reduce  these  aggregates.  It  is  somewhat  re- 
markable that  animal  physiology,  on  the  one 
hand,  has  attained  a  high  state  of  develop- 
ment along  the  lines  here  dealt  with  (with  its 
studies  of  the  superficial  phenomena  of  muscle 
contraction,  blood  pressure,  the  electrophysi- 
ology  of  muscle  and  nerve,  etc.),  and  that  the 
findings  of  this  sort  of  study  form  a  very 
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considerable  basis  for  the  more  fundamental 
researches  that  prevail  at  the  present  time, 
while  plant  physiology,  on  the  other  hand,  has 
come  to  the  study  of  cell  phenomena  largely 
without  passing  through  this  stage.  Electro- 
physiology  plays  but  a  very  subordinate  role 
in  plant  physiological  texts,  and  refined  quan- 
titative studies  of  the  grosser  movements  of 
the  plant  have  never  had  great  vogue.  It  is 
in  just  this  general  field  that  Bose's  writings 
lie,  and  his  results,  while  not  calculated  now 
to  arouse  great  interest  per  ae,  must  be  taken 
into  serious  account  and  will  doubtless  throw 
valuable  indirect  light  upon  the  more  funda- 
mental lines  of  study  now  mainly  attracting 
attention. 

The  author  makes,  at  the  very  beginning 
of  the  book  before  us,  a  suggestion  which  has 
great  possibilities  in  physiological  research. 
*'  Is  there  any  means  by  which  we  might  find 
out  whether  a  given  influence  has  contributed 
to  the  plant's  well-being  or  the  reverse, 
whether  it  has  left  it  more  or  less  excitable," 
etc.  f  '^  The  relation  between  the  stimulus  and 
the  response  would  thus  form  a  gauge  of  the 
physiological  condition  of  the  organism" 
(pages  1  and  2).  In  physiological  terms,  the 
tone  of  the  organism  as  a  whole  is  here  in 
question,  and  the  quantitative  relations  be- 
tween stimuli  and  response  are  to  be  drawn 
upon  as  measurements  of  tone.  Now,  it  is  just 
this  matter  of  the  physiological  condition  of 
organisms  for  the  estimation  of  which  we 
most  require  objective  methods;  it  has  been 
the  practise  of  students  of  plant  physiology  to 
define  their  organisms  in  the  terms  of  the 
older  descriptive  work,  assuming,  for  exam- 
ple, that  a  number  of  given  plants  are  the 
same  thing  physiologically  because  they  ex- 
hibit the  same  superficial  shapes,  sizes,  etc., 
to  the  taxonomist.  Two  workers  may  employ 
the  same  species  or  variety  in  the  taxonomic 
sense,  but  their  organisms  may  be  very  differ- 
ent physiologically  and  they  may  disagree  en- 
tirely on  the  sort  of  response  attained  with 
a  given  stimulus  or  set  of  environmental  con- 
ditions. If  some  of  the  dimensions  or  char- 
acteristics of  the  internal  condition  of  the 
organism   used   in   an   experiment  could  be 


measured  and  stated,  much  would  be  done  to 
avoid  many  of  the  wasteful  arguments  wbidi 
so  often  diminish  the  efficiency  of  physio- 
logical workers.  From  Bose's  suggestion  it 
appears  to  the  reviewer  that  the  methods  of 
the  present  work  may  be  of  value  in  the 
physiological  definition  of  our  plant  subjects, 
just  as  similar  methods  in  animal  physiology 
are  proving  of  value  to  medical  diagnosticians. 

The  subject-matter  of  this  book  defies  use- 
ful treatment  in  a  review.    A  few  statements 
may,  nevertheless,  be  made  here.    Most  of  1)^ 
study  has  to  do  with  the  familiar  paratonic 
movement  of  the  leaf  of  Mimosa,  though  other 
organs  receive  attention  at  particular  points. 
To  obtain  an  automatic  graph  C*  phytogrsm" 
or  '^  plant  script ")  of  this  response,  a  thiesd 
is  attached  to  the  petiole  and  to  a  light  beat 
lever  above,  the  latter  counterbalanced  and 
carrying  a  writing  point  which  moves  oyer  a 
smoked  surface.     A  glass  plate,  allowed  to 
fall  by  clock  work,  furnishes  the  reoeptife 
part  of  the  apparatus.     To  avoid  too  great 
friction  it  was  found  necessary  to  make  the 
recording  point  vibrate  in  a  plane  at  right 
angles  to  the  receiving  plate,  and  it  was  posr 
sible  to  arrange  the  vibrations  so  as  to  marie 
time.     Thus   a  record  with  this  ^resonant 
recorder  "  appears  as  a  line  indicated  only  by 
a  series  of  dots  on  the  smoked  surface,  the 
distances  between  the  dots  indicating  small 
units  of  time.    The  apparatus  is  ao  ingenious 
and  delicately  efficient  as  to   excite  wonder 
and  admiration  in  and  for  itself.     Stimuli  of 
several  kinds  are  employed,   applied  to  die 
leaf  in  various  ways.     The  most  frequently 
used  are  thermal  (obtained  electrically,  so  as 
to  be  quantitatively  controlled)  and  electric. 
The  graphs  show  a  short  latent  period,  a  period 
elapsing  between  beginnings  and  end  of  the 
fall  of  the  leaf  C'  apex  time ")    and  a  long 
recovery   period.     Besides   these    three  time 
periods  is  of  course  to  be  considered  the  am- 
plitude of  the  movement,  in  characterizing  tlie 
nature  and  intensity  of  the  response. 

Some  of  the  topics  experimentally  dealt 
with  are  the  following — ^the  terms  themsdves 
show  the  parallelism  between  the  plant  phe- 
nomena here  described  and  the  familiar  ones 
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called  by  the  same  names  in  animal  physiol- 
ogy: additive  efiFects;  influence  of  load,  tem- 
perature and  intensity  of  stimulus;  fatigrue; 
staircase  response  (quite  like  that  of  muscle) ; 
tetanization;  death  spasm  (it  looks  as  ihouirh 
a  means  were  here  offered  for  determining 
wlien  death  of  a  tissue  ensues) ;  influence  of 
gases  on  excitability;  eflect  of  intensity  of 
stimulus,  of  f atignie  and  of  temx>erature  on 
latent  period;  effect  of  various  conditions  on 
Felocity  of  trangmitted  impulse;  positive  and 
negative  galvanometric  and  turgidity  responses 
(each  stimulus  gives  rise  to  both,  but  the 
weaker  positive — erectile — response  is  quickly 
followed  and  masked  by  the  stronger  nega- 
tive—"  contractile  "-—one) ;  polar  effects,  etc. 
Polar  effects  are  very  thoroughly  investigated 
''With  feeble  current  the  kathode  excites  at 
make  and  not  at  break.    The  anode  excites  at 
neither  make  nor  break,"  etc.    The  variation 
of  polar  reaction  under  tissue  modification, 
as  with  age,  etc.,  is  studied,  with  important 
results.     In  the  later  chapters  of  the  book 
Biophyium  and  Desmodium  gyrana  are  em- 
ployed in  studying  multiple   and  automatic 
(autonomic)    responses.      The   pulsations   of 
Desmodium    leaves    are    thoroughly    investi- 
gated. 

The  first  two  sentences  of  the  last  para- 
graph of  Bose's  book  sum  up  the  general  out- 
come of  his  studies  as  well  as  can  be  thus 
briefly  done:  '^In  surveying  the  response  of 
living  tissues  we  find  that  there  is  hardly  any 
phenomenon  of  irritability  observed  in  the 
animal  which  is  not  also  found  in  the  plant. 
The  various  manifestations  of  irritability  in 
the  plant  have  been  shown  to  be  identical 
those  in  the  animal." 

B.  E.  LivmasTON 
Johns  Hofkikb  Univxbsitt 


80CISTIB8  AND  ACADEMIES 

AKHUIL    OOMVZNTION    07    THX    UTAH    ACADEMY    OF 

8CIKNCES 

Tbs  seventh  annual  convention  of  the  Utah 
Aeadamy  of  Seiraees  was  held  at  Salt  Lake  City, 
Becember  26  and  27,  1913,  in  the  chemistry  lec- 
ture room  of  the  University  of  Utah. 

In  all,  three  sessions  were  held — the  first  be- 


ginning at  8  o'clock  Friday  evening,  the  second  at 
9:30  o'clock  Satnrday  morning,  and  the  closing 
session  at  2  o  'clock  Saturday  afternoon. 

From  the  standpoint  of  business  transacted, 
this  convention  of  the  academy  will  rank  as  one 
of  the  most  important  in  its  history.  A  com- 
mittee was  appointed  to  take  steps  toward  the 
publication  of  a  bi-monthly  magazine  under  the 
auspices  of  the  academy.  Another  committee  was 
appointed  to  look  after  the  entertainment  of  dis- 
tinguished scientists  who  may  be  visiting  in  Salt 
Lake  City,  and  to  assist  them  should  they  desire 
to  investigate  features  of  the  region  oi  scientific 
interest  in  their  especial  lines. 

Professor  C.  W.  Porter,  of  the  Utah  Agricul- 
tural College,  waa  elected  to  fellowship.  Miss 
Florence  Ejioz,  Professor  Christian  D.  Steiner, 
Professor  Jakob  Bolin,  Professor  Franklin  O. 
Smith,  Dr.  Helen  L  Mattall,  all  of  the  University 
of  Utah;  Dr.  Fred  W.  Taylor  and  Mrs.  Amelia 
B.  Taylor,  of  Provo;  WiUard  B.  Harwood  and  N. 
W.  Cummings,  of  Salt  Lake  City;  Professor 
George  B.  HiU,  Utah  Agricultural  College,  Logan, 
and  H.  B.  Hagan,  Logan,  were  elected  to  mem- 
bership. 

The  constitution  was  amended  to  provide  for  a 
permanent  secretary-treasurer. 

The  following  are  the  officers  for  the  ensuing 
year: 

President — ^Professor  Marcus  £.  Jones,  Salt 
Lake  <^ty. 

Firtt     Viee-president — ^Dr.     Harvey     Fletcher, 

B.  Y.  U.,  Provo. 

Second  Viee-president — ^Dr.  C.  N.  Jensen,  B.  Y. 

C,  Logan. 

Permanent  Secretary-treasurer-^lL,  O.  Qarrett, 
High  School,  Salt  Lake  City. 

Couneidors-at'large — ^Dr.  A.  A.  Enowlton,  U.  U., 
Salt  Lake  City;  Dr.  Joseph  Peterson,  U.  U.,  Salt 
Lake  City,  and  Dr.  F.  L.  West,  U.  A.  C,  Logan. 

The  following  papers  were  read  at  the  annual 
convention : 

''The  Question  of  Valency  in  Gaseous  Ioniza- 
tion," by  Dr.  Harvey  Fletcher,  B.  Y.  U.,  Provo. 

< 'Community  Life  among  Insects"  (the  presi- 
dential address),  by  Dr.  E.  G.  Titus,  U.  A.  C, 
Logan. 

"Some  Metabolic  Effects  of  Bathing  in  Great 
Salt  Lake,"  by  Dr.  Helen  I.  and  Dr.  H.  A.  Mat- 
till,  U.  U.,  Salt  Lake  City. 

"Com  under  Irrigation,"  by  Dr.  F.  S.  Harris, 
U.  A.  C,  Logan. 

"Practical  Experiments  with  Boot-borers,"  by 
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Profenor  M.  Bieh  Porter,  Weber  Stake  Aeademj, 
Ogden. 

"Workable  Pbosphates  of  the  MiBsiaaippiaii/' 
bj  ProfeflBor  WiUiam  Peterson,  U.  A.  C,  Logan. 

"How  Far  it  Scientific  Extension  Practicablet ' ' 
b7  Dr.  E.  G.  Peterson,  U.  A.  C,  Logan. 

"Some  Features  of  the  Becent  International 
Congress  of  Geologists,"  hj  W.  D.  Neal,  Salt 
Lake  City. 

"Outline  of  Mining  and  Smelting  Conditions  at 
Santa  Fe.,  N.  M.,"  by  B.  A.  Berrjman,  San 
Pedro,  N.  M. 

"The  First  Law  of  Irrigation  Practise,"  hj 
Dr.  John  A.  Widtsoe,  U.  A.  C.    (Bead  bj  title.) 

"Uraninm  and  Vanadium  Deposits  in  Utah," 
by  Professor  Marcus  E.  Jones,  Salt  Lake  City. 

A.  O.  Gabbktt, 
Secretary 

NBW    0RLBAN8    AOADKICT    OV    80IEN0I 

Thi  regular  monthly  meeting  of  the  Academy 
was  held  in  the  Bichardson  Memorial  Building, 
Tulane  TJniTersity,  on  Tuesday,  February  17,  with 
Dr.  Isadore  Dyer,  president,  in  the  chair  and  a 
large  number  of  feUows  and  members  present. 
The  president  appointed  a  committee  of  two  to 
draw  up  suitable  resolutions  upon  the  death  of  Dr. 
Alcee  Fortier,  who  had  been  a  fellow  of  the  Acad- 
emy for  thirty  years  and  for  some  time  corre- 
sponding secretary.  The  first  paper  of  the  even- 
ing was  read  by  Dr.  Irving  Hardesty,  professor 
of  anatomy,  Tulane  University. 

A  number  of  objections  to  the  Helmholtx 
theory  of  hearing  were  cited  and  attention  was 
called  to  the  impossibility,  anatomically,  of  the 
basilar  membrane  serving  in  the  manner  usually 
assumed  for  it  Then  the  tectorial  membrane  was 
shown  to  be  coeztensively  with  the  organ  of  Corti, 
to  occupy  the  logical  position,  extending  with  one 
edge  free  over  the  peripheral  surface  of  the  neuro- 
epithelium  and  nearer  the  scala  vestibuli,  and  that 
it  ii  far  more  adapted  and  capable  of  being  the 
chief  vibratory  structure  in  hearing,  its  flexibil- 
ity being  much  greater  and  its  proportions  vary- 
ing far  more  than  those  of  the  basilar  membrane. 
A  telephone  theory  of  hearing  was  applied  to  the 
tectorial  membrane  and  a  model  was  shown  in 
which  the  three  divisions  of  the  auditory  organ 
were  represented  and  in  which  the  tectorial  mem- 
brane was  simulated  as  nearly  as  possible,  both  as 
to  position  and  varying  proportions.  Sounds  of 
varying  vibration  frequently  applied  to  this  model 


indicated  (1)  that  the  tectorial  membrane  does  t1- 
brate;  (2)  that  sounds  of  low  vibration  fre- 
quency throw  the  entire  membrane  into  vibration; 
(8)  that  soundB  of  high  frequency  throw  oolj 
varying  extents  of  the  more  slender,  basal  end  of 
the  membrane  into  vibration,  such  sonnd  ivanrss 
being  so  damped  out  before  reaching  the  apical 
end  of  the  cochlea  as  to  be  incapable  of  prodndng 
vibrations  in  the  thicker,  apioal  end  of  the  mem- 
brane; (4)  a  certain  small  amount  of  resonanes 
seems  apparent  in  the  tectorial  membrane,  bat 
probably  little  more  than  is  poflMSsed  by  the  dia- 
phragm of  the  telephone. 

The  second  paper  waB  by  Dr.  R.  B.  Bean,  also 
of  the  department  of  anatomy,  Tulane  Univewtj, 
on  "The  Cartilaginous  Tip  (Woolner-Darwin)  and 
the  Skin  Tip  of  the  Human  Ear.''    The  speaksr 
explained  that  "Darwin's  tuberde"  in  the  adnlt 
represents  the  cartilaginous  tip  of  the  ear  of  IM 
fetus,  which  turns  forward  during  the  late  stages 
of  fetal  life.    Thece  is  at  the  same  time  a  fold- 
ing over  of  the  skin  and  a  shrinking  vrith  the  fold- 
ing, which  leaves  lines  in  the  skin  over  the  upper 
outer  part  of  the  helix.     These  lines  are  present 
on  all  ears  that  have  been  observed  so  far.    They 
converge  ventrally,  thus  indicating  where  the  skin 
tip  has  turned  under  the  ventral  edge  of  the  heliz. 
The  lines  are  not  always  over  "Darwin's  tuberde" 
but  are  frequently  superior  to  this  eartilaginoas 
point,  which  eeems  to  indicate  that  the  akin  ot 
cartilage  has  shifted  in  development.     By  means 
of  these  lines  one  is  able  to  demonstrate  that  cer- 
tain distorted  ears,  which  look  as   if  thsy  had 
been  injured  by  accident,  are  in  reality  nonnaL 
The  majority  of  the  ears  of  about  150  negroes 
preserved  in  formalin  at  Tulane  IJniveFsity  aeess 
to  be  distorted^  and  until  theee  lines  were  discov- 
ered they  were  considered  abnormal,  frost-bitten, 
scarred,  or  otherwise  mutilated,  bat  they  appear 
to  be  normal  because  the  lines  of  the  addn  are 
present  in  their   proper  position   and   lelatiaBS. 
Observations  upon  thousands  of  negroes  show  that 
this  condition  of  apparent  distortion  of  the  ear  is 
characteristic  of  that  people.     The  ear  of  the 
Negro  may,  therefore,  be  called  a   distorted  or 
mutilated  looking  ear.    It  is  smaller  than  the  esr 
of  the  white  people,  and  shows  a  greater  extent  of 
retrograde  metamorphosis. 

There  was  considerable  diseussion  of  both 
papers  in  which  Dr.  Mann,  Dr.  Clo,  Dr.  Dyer  and 
others  participated.    The  academy  then  adjourned. 

Bw  a.  OocKs, 
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WHAT  IS  INDUSTBIAL  SCIENCSn 

Industrial  education  is  now  the  most 
pressing  of  all  educational  problems.  It 
is,  moreover,  a  wholly  new  problem;  since 
the  schools  have  never  seriously  tried,  until 
very  recently,  to  grapple  with  it  Up  to 
the  beginning  of  this  twentieth  century, 
the  working  hypothesis  of  the  schools  has 
been  that  the  best  possible  education  for 
every  boy  and  every  girl  was  that  portion 
of  a  college  education  which  each  was  able 
to  secure.  The  banner  of  education  bore 
the  inscription:  ^'Keep  the  path  open  for 
every  child  from  the  kindergarten  to  the 
university. '^  The  intention  of  this  motto 
was  good,  in  that  it  was  supposed  to  ex- 
press the  idea  of  equal  opportunity  for  all ; 
but  it  was  interpreted  by  schoolmen  to 
mean  that  the  college  course  was  infallibly 
the  best  possible  course  for  everybody ;  and 
that,  therefore,  the  elementary  schools  and 
the  high  schools  were  doing  their  woric  most 
efficiently  if  those  who  survived  their 
ordeal  could  successfully  get  by  the  guards 
at  the  gates  of  the  colleges. 

The  rapid  development  of  educational 
insight  in  the  past  decade  has  shown  the 
fallacy  of  assuming  that  the  same  oppor- 
tunily  for  all  was  synonymous  with  equal 
opportunity  for  all.  The  desire  to  dis- 
cover what  equal  opportunity  for  all  might 
mean  has  led  to  much  careful  study  of  the 
individual  differences  and  of  the  individual 
needs  of  pupils,  and  also  to  some  careful 
analyses  of  the  foundations  of  school  phi- 
losophy.   These  studies  have  shown  school- 

1  Presented  at  the  meeting  of  the  Central  As- 
sociation of  Science  and  Mathematics  Teachers  at 
Des  Moines,  November  29,  1913. 


616 


SCIENCE 


[N.  8.  Vol.  XXXTT  No.  1006 


men  that,  tarn  and  twist  as  they  may,  they 
are  always  face  to  face  with  three  mighty 
facts.  These  are:  (1)  That  the  present 
age  is  an  age  of  machines,  with  a  new  set 
of  ideals  of  its  own ;  (2)  That  the  schools 
are  still  too  much  under  the  influence  of 
the  ideals  of  a  grammatical,  machineless 
age  which  is  now  rapidly  passing  away; 
and  (3)  That  not  only  industry,  but  also 
the  public  at  large,  is  demanding  a  new 
type  of  schools  whose  graduates  shall  feel 
at  home  in  and  be  able  to  cope  successfully 
with  this  modem  world  of  machines. 

Now  facts  are  facts,  whether  we  like 
them  or  not;  and  it  is  a  hopeful  sign  of 
growth  that  schoolmen  are  no  longer  try- 
ing to  obscure  these  three  great  facts  by 
devout  longings  for  the  will-o'-the-wisp  of 
culture  for  its  own  sake.  We  schoolmen 
have  reached  the  x)oint  where  we  are  seri- 
ously trying  to  harmonize  these  relatively 
new  facts  with  the  rest  of  our  knowledge. 
Such,  at  least,  is  my  attitude  in  trying  to 
define  what,  in  the  presence  of  these  facts, 
science  might  do  to  help  the  schools  to 
usher  in  a  new  era  of  real  industrial  educa- 
tion. 

That  we  are  all  trying  to  find  out  what 
industrial  science  may  mean  is  proof  that 
we  are  all  pretty  well  agreed  that  the  work 
now  done  under  the  name  of  science  in 
most  schools  can  not  fairly  be  called  indus- 
trial science.  Whether  that  work  may 
justly  be  called  science  or  not  is  another 
question,  and  one  about  which  there  have 
been  and  still  are  perfectly  honest  differ- 
ences of  opinion.  But  this  is  not  the  topic 
under  discussion.  The  problem  before  us 
is:  What  is  industrial  science f  and  I  as- 
sume that  all  are  ready  to  agree  that  few, 
if  any,  have  yet  defined  it  in  action ;  t.  e., 
that  few,  if  any,  of  the  present  school 
courses  in  science  can  be  classed  under  that 
head.  For  the  sake  of  definiteness,  this 
problem  will  first  be  discussed  for  the  spe- 


cial case  of  physics.  The  concliusioDS 
reached  are  equally  valid  for  the  otiier 
sciences. 

Current  courses  in  physics  do  not  meet 
the  demand  for  industrial  physics  beca;QBe 
the  leading  ideas  on  which  most  of  the 
elementary  woi^  in  ph3^cs  is  based  are 
fundamentally    different   from    those  re- 
quired  by    industrial    physics.      Current 
courses  in  elementary  physics  have  been 
planned  by  students  of  advanced  phjsies 
under  the  spell  of  a  very  onesided  appre- 
ciation of  what  the  essential  elements  of 
physics  are.    For  when  a  student  imder- 
takes  to  grapple  with  such  works  as  New- 
ton's ''Principia,"  or  Maxwell's  "Elecr 
tricity  and  Magnetism, ' '  he  finds  it  no  eBsy 
task  merely  to  follow  the  ai^ument  and  to 
reproduce  the  results.    Hence  he  natorallf 
acquires  a  great  admiration  for  the  intel- 
lectual genius  of  the  men  who  created 
such  works.    He  knows,  moreover,  that  his 
academic  success  depends  on  his  ability  to 
reproduce  these  works  as  intellectual  feats 
only.    When  he  himself  becomes  a  teacher 
of  elementary  physics,  he  very  natorallj 
falls  into  the  habit  of  presenting  physics 
as  a  series  of  intellectual  feats — of  &ctB 
and    demonstrations    and    theories    and 
nothing  more.    Hence  current  courses  have 
been  framed  and  many  text-books  have 
been  written  with  the  sole  purpose  of  teach- 
ing the  laws  and  principles  of  elementary 
physics  as  coldly  intellectual  propositions. 

As  teachers  of  elementary  physics  we 
have  thus  been  filled  with  a  zeal  to  impart 
to  others  the  principles  that  have  cost  ns 
so  much  labor.  We  have  tried  to  get 
beginners — ^mere  infants  in  physics— to 
repeat  Newton's  laws  of  motion  with  some 
show  of  intelligence  as  to  their  meaning; 
we  have  had  them  figure  coefficients  of  res- 
titution, although  none  of  us  ever  met  one 
in  real  life.  We  have  even  let  them  specu- 
late about  atomic  magnets  and  ether  and 
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tiie  kinetie  thooiy  of  matter,  long  before 
they  have  enough  facts  at  their  disposal  to 
make  these  theories  comprehensible.  This 
was  natural  enongh-— did  not  the  great 
artists  who  oreated  the  science  of  physics 
do  these  things  T  But,  somehow,  it  did  not 
woric.  It  was  all  too  unusual  and  too  ab- 
gtract  and  too  remote  from  the  interests  of 
real  boys  and  girls.  It  was  too  coldly  in- 
tellectual to  satisfy  the  demands  of  a  world 
of  action  and  emotion.  It  was  too  much 
like  learning  and  trying  to  apply  the  fixed 
rales  of  grammar  to  -be  really  exciting.  We 
therefore  had  to  give  it  up  and  try  again. 
In  the  second  attempt  we  shifted  our 
enthusiasm  from  the  works  of  men  like 
Galileo,  Faraday  and  Helmholtz,  to  the 
achievements  of  men  like  Watt,  Stevenson 
and  Wilbur  Wright.  In  other  words,  we 
seemed  to  be  giving  up  trying  to  make 
scientific  artists  out  of  aU  of  our  pupils, 
and  shifted  the  emphasis  over  to  an  ambi- 
tion for  engineers.  Not  that  we  forsook 
entirely  the  traditions  of  the  past — ^f ar  from 
it.  We  merely  tried  to  use  the  inventions 
and  aohievonents  of  engineers  as  a  bait 
with  which  to  catch  the  unwary  on  the  laws 
and  principles  aforesaid.  We  tried  to  use 
a  boy's  natural  enthusiasm  for  steam  en- 
gines as  a  means  of  painlessly  inoculating 
him  with  the  errors  of  thermcmieteiB,  the 
laws  of  boiling,  the  laws  of  fusion,  the  laws 
of  saturated  vapors,  and  the  mechanical 
equivalent  of  heat. 

This  second  attempt  was  a  great  advance 
over  the  first,  in  that  it  showed  some  recog- 
nition of  the  rights  of  tiie  victims — ^it  took 
some  account  of  the  desires  and  emotions  of 
the  pupils.  But  even  this  plan  has  not 
saeeeeded.  It  is  at  best  a  sorry  practise  to 
try  to  make  any  subject-matter  interesting 
after  it  has  heen  selected  on  grounds  other 
than  the  interests  of  those  who  are  to  learn 
it.  This  practise  has  not  and  will  not 
aatiaify  the  demands  of  industry  or  teach 


boys  and  girls  to  cope  successfully  with  a 
world  of  machines.  If  it  had  and  would, 
we  would  not  now  be  still  seeking  the 
meaning  of  industrial  physics. 

From  the  first  of  these  experiences  we 
have  learned  that  an  age  of  machines  is  not 
satisfied  with  a  physics  teaching  that  makes 
a  few  men  competent  to  reproduce  state- 
ments of  the  laws  of  physics  as  coldly  intel- 
lectual propositions  at  college  entrance 
examinations.  From  the  second  we  are 
discovering  that  the  public  does  not  con- 
sider that  it  is  getting  its  money's  worth 
out  of  a  physics  teaching  that  turns  out  a 
moderate  number  of  boys  and  girls  with  a 
moderate  amount  of  information  about  en- 
gines, trolleys,  telephones  and  wireless,  and 
some  painful  memories  of  a  few  laws  and 
principles  as  an  added  ornament. 

Both  of  these  attempts  at  teaching  ele- 
mentary physics  in  an  age  of  machines 
have  failed  for  the  same  reason;  namely, 
because  it  is  not  possible  to  gain  an  under- 
standing of  this  age  merely  by  counting 
cogs  and  levers,  or  by  measuring  moments 
and  coefficients,  or  by  speculating  about 
atoms  and  ether.  We  have  in  it  all  over- 
looked the  fact  that  the  works  of  the  great 
artist  creators  of  the  science  of  physics  and 
those  of  the  great  englneera  of  physics  are 
not  intellectual  or  material  products  plain 
and  simple,  but  are  the  expressions  of  a 
mighty  spirit  worked  out  through  keen 
intellects  into  tangible  form.  The  great 
physicists  are  great  not  because  they  merely 
have  more  brilliant  intellects  than  most 
people.  There  are  relatively  many  bril- 
liant intellects  and  relatively  few  great 
scientists.  The  great  engineers  too  have 
not  been  great  merely  because  they  pos- 
sessed great  intellects.  Both  the  great  phy- 
sicists and  the  great  engineers  have  been 
great  because  they  were  inspired  with  the 
spirit  of  science.  Keen  intellects  are,  of 
course,  necessary  too,  but  they  are  not  the 
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determining  factor.  The  power  in  sach 
men  has  been,  is,  and  always  will  be  found 
in  the  spirit  with  which  they  work — ^in 
their  disinterested  devotion  to  their  tasks 
and  their  sublime  faith  in  the  harmony  of 
nature  and  in  the  possibility  of  achieving 
what  they  have  undertaken. 

This  is  no  new  or  startling  theory.  It  is 
a  very  venerable  fact.  Yet  somehow  it 
seems  to  have  escaped  attention  entirely  in 
the  organization  of  elementary  physios 
courses.  Since  the  spirit  of  science  is  the 
dominant  factor  in  making  a  great  scien- 
tist, we  physics  teachers  have  not  been 
quite  bright  in  thus  omitting  it  from  our 
courses.  We  have  been  trying  to  play  Ham- 
let»  but  have  inadvertently  omitted  Hamlet 
altogether.  It  is  encouraging  to  note,  how- 
ever, that  the  importance  of  this  omission 
has  just  begun  to  attract  attention.  Some 
progressive  teachers  include  the  biog- 
raphies of  physicists  in  their  courses,  and 
some  progressive  authors  include  the  por- 
traits of  great  physicists  in  their  texts.  If 
the  materials  of  physics  can  not  be  pre- 
sented in  such  a  way  as  to  arouse  a  real  live 
scientific  spirit  inside  a  boy,  it  may  be 
well  to  show  him  pictures  and  to  tell  him 
stories  of  men  who  had  it. 

Yet,  after  all,  we  physics  teachers  are 
not  so  very  much  to  blame  for  omitting  the 
scientific  spirit  from  our  courses.  If  we 
had  been  inspired  with  it  when  we  were 
children,  all  would  have  been  different. 
When  we  were  young,  nobody  knew  what 
it  was.  Great  scientists  just  felt  it  and 
lived  it,  but  nobody  seemed  to  think  of  try- 
ing to  describe  it,  or  to  define  it,  or  to  tell 
how  it  felt  all  welling  up  inside  and  over- 
flowing in  laws  and  principles.  There  have 
been  many  attempts  from  Aristotle  down  to 
the  present  time  to  define  the  scientific 
method  of  thinking.  But  it  is  only  very 
recently  that  the  effort  has  been  seriously 
made  to  portray  in  words  just  how  the 


scientific  spirit  feels  when  it  is  once  saf dj 
lodged  inside  a  man. 

Now  that  we  are  beginning  to  know 
something  about  how  it  feels  to  have  the 
scientific  spirit  inside  one,  the  stone  wbieh 
the  builders  of  elementary  physics  eouraes 
rejected  is  to  become  the  headstone  of  the 
comer  of  the  new  industrial  physics.  For, 
though  they  may  not  know  it  yet,  the  thing 
that  the  industries  need  most  just  now  is 
this  self-same  scientific  spirit.    The  publie 
is  demanding  it,  employers  are  seeking  it, 
trades  unions  are  hunting  it  everywhere, 
even  in  socialism,  and  the  world  at  large  in 
this  machine  age  is  crying  out  piteoudy 
for  it    If  we  are  ever  to  have  an  industrial 
teaching  of  science,  it  will  be  of  a  sort  that 
succeeds  in  developing  the  scientific  spirit 
inside  people.    It  will  be  a  kind  of  teaching 
that  does  not  emphasize  the  loading  of  the 
intellect  with  facts,  principles  and  theories; 
but  rather  one  that  sees  to  it  that  at  all 
costs  the  hearts  of  the  pupils  are  filled 
with  the  scientific  spirit     Hence  if  we 
would  go  forward  with  the  development  of 
industrial  physics,  we  must  first  recogniie 
what  is  the  essential  thing  in  the  scientific 
spirit 

The  essence  of  the  scientific  spirit  is  not, 
as  has  been  generally  supposed,  a  method 
of  thinking.  It  is  not  the  intellectual  proc- 
ess that  has  been  divided  into  the  steps 
called  observation,  induction,  fayi)othesi8, 
verification.  This  process,  if  it  signifies 
anything  real,  is  at  best  but  one  of  the 
modes  in  which  the  presence  of  the  scien- 
tific spirit  inside  is  made  manifest  Many 
of  us  have  consciously  tried,  and  as  con- 
sciously failed,  to  impose  this  order  d 
thought  on  our  pupils  with  the  idea  that 
we  were  thereby  serving  science.  We  have 
failed  because  the  essence  of  the  spirit  we 
want  is  not  of  this  sort 

The  essence  of  the  scientific  spirit  is  an 
emotional  state,  an  attitude  toward  life  and 
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nature,  a  great  instiiictiye  and  intoitiye 

faiiL    It  is  because  scientists  believe  in 

their  hearts  that  the  world  is  a  harmonious 

and  well-coordinated  organism,  and  that  it 

is  possible  for  them  to  find  harmony  and 

coordination,    if    only    they    work    hard 

enough  and  honestly  enough  and  patiently 

enough,  that  they  achieve  their  truly  great 

results.    It  is  this  faith  fioside  them  that 

inspires  them  to  toil  on  year  after  year  on 

one  problem.    How  else  conld  Darwin  have 

toiled  on  all  those  years  to  find  coordination 

in  one   direction  f     Was   it   because  he 

wanted  to  make  himself  unpopular  with 

the  theologians  and  to  set  their  tongues  to 

wagging  against  him  all  over  Christendom  f 

Or  was  it  because  the  problem  interested 

him,  and  because  he  knew  in  his  heart  that 

there  must  be  such  a  thing  as  law  and  order 

among  living  organisms,   and  that  such 

order  could  be  found  if  only  he  worked 

patiently  enough  and  honestly  enough  t 

The  same  is  true  of  inventors  and  engi- 
neers.    Their  greatness  does  not  depend 
primarily  upon  the  fact  that  they  have  keen 
intellects  and  use  scientific  methods  of 
thinking.    When  Wm.  McAdoo  conceived 
the  idea  of  the  Hudson  Biver  tunnels,  it 
was  not  the  idea  alone  that  made  him 
achieve  them.    Many  others  had  thought  of 
tunnels  under  rivers  before.    It  was  rather 
his  belief  that  the  thing  was  worth  while, 
backed  by  an  indomitable  faith  in  things 
and  in  men.    He  knew  in  his  soul  that  the 
people  needed  this  and  that  it  could  be 
done,  and  he  knew  it  with  such  energy  that 
be  sncceeded  in  accomplishing  it.    Brains 
were  useful  and  even  necessary  too;  but 
the  real  source  of  his  success  was  the  will 
to  do,  and  this  in  turn  comes  from  a  pro- 
found  and  indomitable  faith  that  there  is 
law  and  order  in  the  world  and  that  there- 
fore it  can  be  done. 

Ijock  where  you  will  at  ph3rsics  in  real 
life,  and  you  will  always  find  that  the  heart 


and  soul  of  it  is  an  unquestioned  faith  in 
things  and  in  the  harmony  and  relatedneas 
of  things,  united  with  an  unquestioned 
faith  that  it  is  possible  for  any  man  to  find 
harmony  and  relatedness  among  things  if 
he  devotes  himself  whole-heartedly  to  the 
task. 

Look  where  you  will  at  physics-teaching 
in  the  schools,  and  what  do  you  flndf 
Hundreds  of  teachers — ^all  of  us — bustling 
around  with  definitions  of  the  unit  in 
physics  bound  over  our  eyes.  Open  any 
one  of  these  definitions,  and  what  do  we 
findf  That  the  teachers  must  see  to  it 
that  each  pupil  does  not  less  than  30  ex- 
periments described  in  the  following  list; 
that  teachers  should  use  algebra  and  geom- 
etry when  they  find  it  convenient;  that 
teachers  should  not  confuse  the  pupils  with 
too  elaborate  apparatus  nor  allow  them  to 
obscure  their  results  under  unintelligible 
units.  Hereunto  is  appended  a  mighty 
syllabus,  which  has  cost  some  committee 
many  hours  of  hard  labor,  and  which  con- 
tains the  united  wisdom  of  the  committee 
as  to  what  must  be  included  in  the  course. 
Such  a  syllabus  of  topics  we  all  carry  with 
us  always  lest  we  forget  some  weighty  or 
massive  point,  and  so  leave  a  vacant  space 
in  the  logical  system  with  which  we  are 
trying  to  adorn  our  pupils. 

So  long  as  we  teachers  insist  on  keeping 
such  definitions  and  such  syllabi  before 
our  eyes,  so  long  will  a  real  industrial 
physics  be  impossible.  The  syllabus  of 
industrial  physics  contains  only  one  topic, 
and  that  is  a  topic  that  no  teacher  or  com- 
mittee of  teachers  has  ever  yet  thought  of 
putting  in  any  syllabus  yet  made.  This 
may  seem  strange  to  us  at  present,  with 
our  eyes  all  blindfolded  in  our  present 
stately  game  of  blind-man's  bluff;  but 
twenty  years  from  now,  when  our  eyes  have 
been  opened  and  industrial  physics  is  in 
full  swing  everywhere,  the  tables  will  be 
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tnmeiL  We  will  then  wonder  how  we  ever 
oonld  have  been  sach  nWj  boys  as  to  have 
been  blinded  hy  syllabi  that  utterly  fail 
to  mention  the  one  and  only  thing  that 
gives  science  its  final  and  distinctive  claim 
to  a  leading  place  in  any  system  of  truly 
democratic  education. 

The  syllabus  of  industrial  physics  will 
be  brief  and  full  of  meaning.  It  will  read 
somewhat  like  this:  Topics  I-XC,  Para- 
graphs A-Z.  Thb  SomNTiFic  Spmnr.  This 
includes:  (1)  a  militant  faith  in  things,  in 
the  harmony  of  things,  and  in  what  men 
can  do  with  things;  (2)  an  eagerness  to 
seek  facts  and  to  treat  facts  as  facts;  (3) 
an  imagination  that  is  able  to  see  old  facts 
in  new  perspectives. 

This  syllabus  oontains  no  topics  like 
those  in  whieh  the  current  syllabi  abound, 
because  there  are  plenty  of  books  in  which 
all  these  topics  are  fully  treated.  If  a  man 
has  the  scientific  spirit,  he  will  look  them 
up  in  books  whenever  he  needs  any  of  them 
so  that  they  come  to  have  meaning  for  him 
in  the  joyous  woik  of  living.  This  is  no 
more  than  he  now  has  to  do  if  he  wants 
really  to  use  those  now  covered  in  physics 
courses  in  any  important  undertaking. 

This  syllabus  oontains  no  required  list 
of  experiments;  beeause,  to  a  man  with  the 
scientific  spirit,  all  life  is  one  magnificent 
series  of  experiments. 

This  syllabus,  finally,  contains  no  petty 
directions  to  the  teacher;  because  the  re- 
sult demanded  is  emotional  in  nature  and 
depends  on  the  tact,  the  intuition  and  the 
scientific  spirit  of  the  teacher.  Fortunately 
no  one  has  yet  attempted  to  formulate  set 
rules  for  the  development  and  administra- 
tion of  the  soientifio  spirit,  so  there  is  hope 
for  success  here  by  a  real  live  teaeher. 

Like  all  truly  great  things,  this  syllabus 
is  beautiful  because  of  its  simplicity.  It  is, 
moreover,  the  same  for  all  the  sciences. 
Committees  will  not  have  to  waste  much 


valuable  talent  haggling  over  itB  details, 
but  can  spend  the  time  thus  liberated  in 
learning  to  apply  it.  Hence,  when  it  has 
once  been  adopted,  progress  in  industrial 
science  will  be  rapid. 

There  are  a  number  of  reasons  why  it  is 
certain  that  this  simple  syllabus  is  the  (me 
that  industrial  science  is  going  to  adopt 
In  the  first  place,  this  is  the  syllabus  that 
the  colleges  now  want  to  have  adopted.  It 
is  the  syllabus  that  the  universities  use  in 
their  advanced  work,  and  the  one  that  the 
colleges  would  like  to  adopt  for  tiieir  own 
use  if  only  the  secondary  schools  would  be 
good  enough  to  forget  the  old  ^llabi  that 
the  colleges  made.    Although  the  colleges 
really   want  to   have   this  new  eyllabis 
adopted,  none  have  yet  had  the  braverj  to 
say  so  openly;  because  the  new  ^TUabos 
demands  a  result  which  can  not  be  exam- 
ined in  two  hours  by  the  college  entrance 
examination  board.    Even  the  colleges  that 
lie  outside  the  influence  of  this  board,  and 
that  admit  wholly  on  certificate,  still  like 
to  hold  on  to  the  possibility  of  giTing  en- 
trance examinations  if  they  ever  shoold 
want  to  do  so.    Standards  of  something-or- 
other  seem  somehow  to  be  maintained  by 
this  process. 

In   the   second   place,    the    elemental^ 
schools  are  demanding  the  adoption  of  tUa 
syllabus  of  industrial  physica.    In  fact,  the 
elementary  schools  are  seriotsaly  tryinSi 
with  their  nature  study  and  their  general 
science,  to  put  it  into  effect  themseihca- 
They  know  that  most  children  oome  to  fte 
first    grade    with    marked    Bymptoms  ot 
scientific  spirit  cropping  out  all  over  diem, 
and  they  know  that  these  same  children 
leave  the  eighth  grade  with  their  seientifie 
spirit  a  sad  caricature  of  its  original  self. 
But  the  elementary  sehool  can  not  bdfh 
make  its  own  teachers  and  teach  the  (Ail* 
dren.    The  teachers  must  come  from  ibote; 
and  hence  progress  will  be  slow  untQ  Ae 
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high  schools,  the  normal  schools  and  the 
ooUeges  take  hold  and  help  too.    That  it  is 
decidedly  to  their  own  selfish  interest  to  do 
this  is  perfectly  obvious.    If  the  scientific 
q>irit  of  the  children  could  be  preserved 
instead  of  deadened  in  the  schools,  the  work 
of  the  higher  institutions  would  change 
utterly— would  become  veritably  inspired. 
But  finally,   and  most  important,   the 
iqrllabus  for  industrial  science  is  the  one 
juBt  outlined  because  it  is  the  one  that 
eommerce  and  industry  and  the  public  and 
the  world  at  large  are  demanding  of  the  sci- 
ence teachers.    This  is  evident  because  the 
history  of  the  development  of  our  civiliza- 
tion shows  that,  since  the  destruction  of 
Borne,  progress  has  consisted  in  a  continual 
series  of  triumphs  by  men  who  believed  in 
things  over  men  who  believed  in  words. 
Magellan  believed  in  things ;  and  when  his 
fleet  had  sailed  off  the  west  end  of  the 
world  and  sailed  safely  back  on  to  the 
east  end  of  it  without  being  seriously  in- 
convenienced by  the  feat,  the  words  of 
those  who  liked  to  prattle  about  flat  worlds 
became  rather  insipid.    Watt,  and  Steven- 
son and  Fulton  believed  in  things  so  vigor- 
ously that  they  actually  succeeded  in  re- 
ducing this  earth  to  about  one-eighth  of 
its   former  size,    and   in   expanding   the 
strength  of  men  to  the  nth  power.     No 
amount  of  talking  could  ever  have  accom- 
plished that.    The  telegraph,  the  telephone 
and  wireless  have  compressed  the  world  to 
still  smaller  dimensions.     The  Hanseatic 
League,  the  craft  guilds,  the  so-called  Re- 
naissance, the  development  of  a  merchant 
manne,   the   expansion  of   industry  and 
eQnuneree,  are  all  the  work  of  men  who  had 
faith  in  things.    The  effects  of  this  work 
are  not  material  only ;  for  the  tangible  re- 
sults of  it  have  been  silently  working  on 
men's  ideals  all  the  time  and  as  silently 
reconstructing  them.    It  has  done  more  to 
make  men  comprehend  the  idea  of  univer- 


sal brotherhood  than  all  the  words  that 
were  ever  uttered  about  it. 

All  this  is  work  of  the  scientific  spirit  as 
here  defined.  It  is  forcing  on  us  new  con- 
ceptions of  goodness  and  justice,  new  ideals 
of  success  and  failure.  It  is  even  develop- 
ing  in  us  a  new  faith;  for  the  scientific 
faith  in  things  and  in  the  possibility  of 
finding  among  things  a  harmony  which  in- 
cludes them  all  is  now  expanding  into  a 
faith  in  men  and  in  the  possibility  of  find- 
ing among  men  a  justice  which  includes 
them  all.  This  fact  appears  explicitly  in 
the  work  of  Taylor  and  others  on  scientific 
management,  and  implicitly  in  the  change 
that  is  rapidly  coming  over  business  meth- 
ods everywhere. 

The  prophets  of  our  time  are  telling  us 
that  a  few  years  ago  the  general  idea 
underlying  business  and  industrial  trans- 
actions was  ''get  all  you  can  out  of  every- 
body and  give  as  little  as  you  can  in  re- 
turn. ' '  Business  is  business  was  the  motto. 
While  this  idea  still  pervades  much  business, 
the  most  successful  firms  at  present  are  those 
which  have  felt  the  inspiration  of  this  ex- 
panded spirit  of  science  and  which  there- 
fore realize  that  this  idea  is,  in  the  light  of 
the  facts,  a  false  one.  To  be  permanently 
successful  in  business  or  industry,  one  must 
deal  with  the  same  people  for  long  periods 
of  time ;  and  this  is  possible  only  when  all 
parties  to  the  transaction  are  satisfied.  All 
parties  will  be  satisfied  only  when  there  is 
mutual  confidence  in  one  another  and  a 
recognition  that  all  have  been  treated  fairly 
and  justly.  This  means  that  business  and 
industry  are  coming  more  and  more  to  be 
guided  by  men  who  have  a  faith  in  men  as 
well  as  in  things,  and  who  believe  that 
there  must  be  a  social  and  economic  order 
which  will  give  a  justice  that  is  best  for  all 
and  which  can  be  found  if  men  seek  it 
long  enough  and  honestly  enough.  Busi- 
ness men  are  coming  to  this  faith,  not  be- 
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cause  it  is  a  pious  moral  thing  to  do,  bat 
because  it  produces  tangible  results.  If 
workmen  feel  that  they  have  been  treated 
justly,  they  are  happy  and  take  interest  in 
their  work;  and  happy  and  interested 
workmen  are  more  efScient  than  unhappy 
and  rebellious  ones.  It  pays  to  treat  men 
justly  and  to  seek  a  justice  that  is  best 
for  all.  The  scientific  spirit  always  pays 
when  intelligently  applied. 

Now  it  is  because  the  people  sense  the 
fact  that  this  expanded  and  more  mature 
scientific  spirit  is  coming  to  the  front  in 
business  and  in  industry,  and  because  they 
see  that  it  pays,  that  the  public  is  demand- 
ing the  development  of  scientific  spirit  in 
the  schools.  The  situation  is  full  of  mean- 
ing for  teachers  of  science.  In  the  first 
place,  it  is  evident  that  the  public  has 
oome  to  believe  in  the  scientific  spirit  The 
public  has  tasted  of  this  spirit  and  is  bound 
to  have  more.  If  the  present  schools  will 
not  supply  it,  the  public  will  either  make  it 
themselves  in  business,  or  found  other 
schools  that  can  make  it.  Are  not  the  busi- 
ness men  of  Illinois  even  now  tiying  to 
have  a  second  set  of  schools  established  in 
the  hope  of  securing  just  this?  Present 
schools  are  beginning  to  have  competition 
in  this  development  of  scientific  spirit. 
Syllabi  of  facts  are  no  longer  the  sacred 
symbols  of  the  faith — ^it  is  spreading  of 
itself  wherever  men  are  honestly  trying  to 
cooperate  in  work  that  is  significant  to 
them.  If  we  science  teachers  do  not  wake 
up  to  this  situation,  our  jobs  will  soon  be 
gone,  and  the  schools  may  be  reduced  to 
the  function  of  teaching  the  three  B's. 

Besides,  we  science  teachers  are  really 
rather  duU  when  we  allow  our  individual- 
ities to  be  submerged  by  syllabi  and  defl* 
nitions  of  units.  Why  do  we  insist  on 
hiding  our  light  under  a  bushel  of  facts 
and  principles  of  elementary  science,  all  of 
which  can  be  bought  for  a  dollar  and  a 


quarter  from  any  one  of  a  dozen  enterpris- 
ing publishers  f    And  why  do  we  aU  snp- 
press  our  personal  enthusiasms  and  all  try 
to  make  ourselves  up  to  look  each  as  mnch 
like  the  other  as  possible,  and  all  as  mudi 
as  possible  like  forty  experiments  from  the 
following  listt    That  we  do  so  ia  the  more 
surprising  when  we  realize  that  we  are 
thereby  not  merely  faithless  to  our  trast  as 
guardians  of  the  scientific  spirit,  but  that 
we  are  in  addition  actually  making  for 
ourselves  a  whole  lot  of  tedious  and  tm- 
necessary  work.    It  is  a  great  deal  easier 
to  develop  scientific  spirit  in  lively  young- 
sters than  it  is  to  suppress  their  livdinesg 
with  an  inherently  barren  and  uninteresEt- 
ing  syllabus.    It  is  vastly  more  fun  for  the 
teacher  too,  if  he  will  just  be  himself  and 
let  his  enthusiasm  spread  through  the  clasa 
He  will  not  have  to  be  a  slave  to  examina- 
tion papers  and  notebooks  if  he  can  get  Ihe 
class  to   working  on   problems  that  axe 
really  significant  and  worth  while  in  their 
eyes.    When  he  sees  a  class  so  absorbed  in 
the  things  they  are  doing  that  they  forget 
when  it  is  time  to  go  to  the  foot-ball  game, 
he  can  be  perfectly  sure  that  they  have  ao- 
quired  the  scientific  spirit  and  hence  need 
no  further  examinations.    They  wiU  ften 
have  mastered  the  syllabus  of  industrial 
science. 

That  we  are  rapidly  drifting  toward 
such  work  is  shown  by  the  success  of  those 
experiments  in  which  boys  spend  half  their 
time  in  school  and  the  other  half  in  some 
shop.  The  shop  lends  reality  to  the  school 
work  and  makes  it  seem  worth  while.  But 
the  schools  might  make  their  wortc  seem 
worth  while  without  the  shop,  if  only  they 
would  adopt  the  syllabus  of  industrial 
science  in  place  of  the  syllabi  that  have 
been  standardized  by  the  authority  of 
official  utterance  of  the  committee  of  ten. 
Those  syllabi  belong  to  the  age  that  trusted 
in  words ;  the  syllabus  of  industrial  seienoe 


Afbil  10,  1914] 


SCIENCE 


523 


belongs  to  the  age  of  maohines,  which  is 
founded  on  a  faith  in  men  and  in  things. 
If  I  were  to  stop  here,  I  would  have  de- 
fined industrial  physics  in  its  fullest  sense. 
I  would  not,  however,  have  given  any 
specific  directions  as  to  how  to  go  to  work 
to  frame  a  real  course  in  industrial  physics. 
What  subject-matter  shall  be  used  f    What 
topics  t    These  are  very  practical  and  very 
pressing  questions  in  the  every-day  routine 
of  schools.    To  such  questions  as  these  there 
is  but  one  answer;  namely,  use  any  subject 
matter  in  which  you  can  get  your  pupils  so 
absorbed  that  they  forget  everything  else 
but  the  thing  they  are  doing.    Use  the  sub- 
ject-matter of  the  old  syllabus,  if  you  want 
to,  and  if  you  think  that  you  have  the 
genius  so  to  clothe  it  with  significance  that 
all  the  students  will  become  absorbed  in  it. 
It  is  not  absolutely  impossible  to  do  this. 
Experience  seems  to  indicate,  however,  that 
teachers  will  have  more  success  if  they 
change  the  type  of  problem  from  the  kind 
in  which  only  physicists  are  naturally  in- 
terested to  a  kind  that  has  more  local  color 
and  that  the  rest  of  the  world  find  essen- 
tial.   For  example,  instead  of  trying  to  in- 
terest the  pupils  in  the  errors  of  thermom- 
eter scales,  the  specific  heat  of  aluminum, 
or  the  coefficients  of  expansion  of  iron  and 
brass,  why  not  set  the  class  on  the  problem 
of  finding  the  best  grade  of  coal  in  townt 
Or  perhaps  they  woxdd  find  the  relative 
efficiencies  of  various  types  of   cooking 
utensils  and  gas  stoves  a  fruitful  topic  f    If 
such  topics  as  these  seem  to  lack  the  appeal 
to  the  creative  instincts,  the  design  and 
construction  of  an  electric  lighting  system 
for  a  house  or  a  miniature  town  might 
prove  more  stimulating.    If  this  still  seems 
to  lack  the  vitality  of  the  real  thing,  organ- 
ize the  class  into  a  scientific  information 
bureau  and  invite  the  citizens  to  send  in 
fheir  real  problems  to  the  class  for  solu- 
tion.   A  plan  of  this  kind,  in  operation  in 


Springfield,  Mass.,  was  described  in  the 
November  number  of  School  Science  and 
MnAhemaiics.    It  suggests  rich  possibilities. 

The  best  example  of  industrial  science 
that  I  know  of  is  the  work  of  the  com 
clubs  and  the  canning  clubs  of  the  south. 
This  work  was  started  and  is  being  guided 
by  the  Qeneral  Education  Board,  and  is 
wholly  independent  of  all  school  systems. 
It  has,  therefore,  not  been  standardized  to 
death.  Com  clubs  are  for  the  boys,  and 
their  purpose  is  to  see  which  boy  can  raise 
the  greatest  number  of  bushels  of  com  per 
acre.  The  boy  who,  by  his  careful  attention 
to  this  work,  actually  produced  210  bush- 
els from  his  acre,  as  well  as  aU  the  other 
boys  involved,  incidentally  have  been  rais- 
ing other  things  than  com.  They  are  be- 
ginning to  have  faith  in  things  and  in 
what  they  can  do  with  things.  They  are 
beginning  to  appreciate  the  value  of  facts 
as  facts.  Their  imaginations  are  at  work, 
figuring,  perhaps,  how  they  may  slip  the 
com  belt  down  south  and  leave  Illinois, 
with  its  measly  34  bushels  per  acre  up  in 
the  cold.  They  are  contributing  to  the 
world's  work.  They  are  having  real  indus- 
trial science. 

In  like  manner,  the  canning  clubs  are  for 
the  girls.  They  meet  at  the  houses  of  the 
members  and  can  tomatoes  which  they 
have  themselves  raised.  They  work  with 
enthusiasm,  and  have  so  far  perfected  their 
product  that,  in  open  market,  they  get  two 
cents  a  can  more  for  it  than  is  paid  for 
factory  brands.  Unlike  factory  hands,  they 
are  happy  in  their  work.  They  are  learn- 
ing that  the  scientific  spirit  pays.  Like  the 
boys,  the  girls  have  been  raising  other 
things  as  well  as  tomatoes.  They  too  are 
beginning  to  master  the  syllabus  of  indus- 
trial science,  and  to  have  faith  in  things 
and  in  facts,  and  to  see  the  world  in  a  new 
perspective.  If  this  sort  of  work  continues 
and  develops  farther,  who  knows  but  that 
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the  north,  with  its  highly  standardiced 
school  system,  may  have  to  iii4X>rt  its 
scientific  spirit  from  the  com  and  canning 
clubs  of  the  south!  If  we  science  teacheis 
wish  to  avert  such  a  humiliating  catas^ 
trophe,  there  is  but  one  thing  to  do ;  go  to 
woi^  and  develop  an  equally  efficient  in- 
dustrial science  in  the  schools. 

This  is  the  only  thing  that  will  statisfy 
the  present  demand  of  the  public  and  con* 
vert  the  schools  of  a  machineless  age  into 
educational  institutions  that  will  turn  out 
pupils  competent  to  understand  and  to 
cope  with  this  age  of  machines.  For  ma- 
chines  are  one  of  the  products  of  science; 
and  if  they  have  caused  misery  and  slaveiy 
among  workmen  and  have  reduced  human 
beings  to  machines,  it  is  because  they  have 
been  owned  and  manipulated  by  men  who 
did  not  possess  the  scientific  spirit.  Ma- 
chines are  bound  to  master  and  to  control 
men  who  try  to  manage  them  with  words 
or  with  the  ideals  of  the  past  machineless 
age.  Only  men  with  the  true  scientifle 
spirit  are  able  to  undeistand  the  real  mean- 
ing of  machines  and  to  use  their  power  for 
the  uplift  of  humanity.  Only  men  with 
the  saored  faith  can  ever  hope  to  master 
and  to  control  them  permanently. 

C.  B.  Mann 
The  Uniysbsity  or  Chicago 


THE  FUNCTIONS  OF  AN  ENVIBONMBNTi 

In  its  nature  the  present  paper  falls  within 
the  field  of  abstract  physical  science,  and  it 
can,  I  fear,  interest  biologists  only  through 
its  conclusions.  But  there  is  reason  to  be- 
lieve that  by  means  of  these  conclusions  a 
trustworthy  foundation  for  the  systematic 
study  of  the  environment  may  be  established. 

The  result  of  my  recent  inquiry  into  the  re- 
lation between  the  organism  and  the  environ- 
ment* has  been,  as  I  believe,  proof  that  a 

1  U&buSl  before  the  American  Society  of  Natural- 
ists, Deoenber  81,  1918. 

s<'The  FitBess  of  the  EnTiniiunent:  An  Ib- 
qniry    into    the    Biological    Significance    of    the 


hitherto  unrecognifed  ordw  exists  am<nf  the 
properties  of  the  elements.  This  new  order  is, 
so  to  speak,  hidden,  when  one  considers  the 
properties  of  matter  abstractly  and  statically. 
It  becomes  evident  only  when  time  is  taken 
into  consideration.  It  has  a  dynamical  sig* 
nificance,  and  relates  to  evolution.^  It  is  asso- 
ciated with  the  periodic  system  of  the  danenti 
in  somewhat  the  same  way  that  the  functional 
order  is  related  to  the  structural  order  in  biol- 
ogy. Hence  it  is  not  independent  of  the  other 
order,  but  may  be  said  to  lie  masked  within  it 

This  is  no  novel  experience,  that  the  con- 
sideration of  phenomena  in  Ume  should  lead 
to  new  points  of  view.  In  truth,  it  might 
almost  have  been  said  a  priori  that  a  new 
order  must  be  revealed  by  a  study  of  the  prop- 
erties of  matter  in  relation  to  evolution. 

This  order  may  be  described  abstractly 
as  follows: — The  properties  of  matter  are 
not  evenly  distributed  among  the  elements, 
nor  in  such  a  manner  as  can  be  explained  by 
the  laws  of  chance,  nor  are  they  altogether  dis- 
tributed in  the  manner  which  the  periodic 
system  describes.  If  the  extremes  be  consid- 
ered, all  the  physical  and  chemical  properties 
are  distributed  with  the  very  greatest  uneven- 
ness,  so  that  the  extremes  are  concentrated 
upon  a  few  elements,  notably  hydrogen,  oxy- 
gen and  carbon.  As  a  result  of  this  fact  there 
arise  certain  characteristics  of  the  cosmic  proc* 
ess  which  could  not  otherwise  occur. 

The  characteristics  which  make  up  this 
unique  ensemble  include  the  greater  number 
of  characteristics  and  especially  the  most  im- 
portant and  the  most  conspicuous  physical  and 
chemical  properties.  This  order  has  for  coemie 
and  organic  evolution  extremely  important  re- 
sults— ^maximal  stability  of  physico-ohemical 
conditions  and  maximal  complexity  in  the 
physico-chemical  make-up  of  the  surface  of  a 
planet;  furtiier,  the  possibility  of  marimal 
complexity,  durability  and  activity  of  physico- 
cbemical  systems  in  such  an  environment. 

All  the  considerations  upon  which   these 
results  are  based  are  purely  physico-chemical^ 

Properties  of   Matter,"   New  York,  Tlie   Mae- 
laillati  Company,  1918. 

*  I  do  not,  of  eoursB,  refer  to  radUsftet^vi^y  «■€ 
the  possible  evolution  of  the  dements. 
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and  aie  quite  isdependeait  of  biology  in  any 
Mpect  whatsoever.  Biology  is  nevertheless 
dq>endeQt  upon  them,  for  Kfb  can  manifest 
kself  only  in  active  physico-ohemical  systems. 
Thus  a  favther  and  more  interesting  conchi- 
flion  arises:^ — In  fondamental  characteristics, 
nz,,  in  the  physical  and  ch^nical  propevties  of 
water  and  carbonic  acid  and  in  various  other 
aimilaT  re^MCts,  die  actual  environment  is  the 
fittest  possible  abode  of  life. 

To  some  of  my  critics  this  statement  not 
unnaturally  seems  extravagant^  But  I  hope 
that  this  may  be  due  to  my  failure  clearly  to 
explain  its  meaning  and  its  foundation,  rather 
tkan  to  a  real  fallacy  in  its  development.  For 
in  the  first  place  it  is  to  be  observed  that  by 
fandamental  charaeteriatic&  I  mean  just  those 
abstract  physico-chemical  properties  like  tem- 
perature, concentration,  stability,  chemical  ac- 
tivity, etc.,  which  can  be  measured.  And  in 
the  second  place,  I  mean  not  merely  a  few  of 
such  characteristics,  but,  so  far  as  physical 
science  can  recognize  them,  all  such  character^ 
istics.  Now  there  can  be  no  doubt  that,  in 
lespeet  to  these  things,  water,  caibimic  acid 
and  the  three  elements  are  really  unique,  and 
nobody  wiio  has  ^camined  the  evidence  has 
tfius  far  expressed  a  doubt  of  it.  I  need 
hardly  add  that  I  am  speaking  of  the  world  as 
we  know  it  and  not  of  any  hypothetical  world 
in  which  matter  assumes  unknown  forms  and 
activities. 

The  difficulty,  then,  must  lie  in  what  ap- 
pears to  certain  biologists,  though  I  think 
not  to  the  physicists,  as  an  unwarranted  as- 
sumption.   This  is  that  stability,  wealth  and 
variety  of  supply  of  matter  and  energy,  and 
mobility  thereof,  and  a  host  of  other  similar 
char^oleristice,  must  be  an  advantage  to  life 
uk  its  effort  to  evolve,  and  that  tibia  is  true  not 
merely  of  life  as  we  know  it,  but  of  any  possi* 
ble  life  manifesting  itself  in  the  world  as  we 
know  it,  in  this  world  of  our  modem  astron- 
omy, physics  and  chemistry.    Further,  that  the 
greater  the  magnitude  of  these  characteristics 
the  s^reater  the  advantage  to  life,  and  hence 

4  R.  8.  LilHe,  Sozencx,  N.  S.,  XXXVIII.,  337, 
September  5,  1913;  J.  Arthur  Thomson,  EiMert 
J^urntOy  p.  8S0,  Oetoter,  1918. 


that,  amon^  the  compounds  and  elements 
which  we  know,  the  environment  made  of 
water  and  carbonic  acid  on  a  planet's  surface 
is  the  fittest.  Of  course  I  do  not  mean  this 
planet — ^this  earth — ^but  any  planet  constituted 
like  those  of  our  universe;  for  I  am  dealing 
abstractly,  not  specifically,  with  cosmic  evo- 
lution. 

This  difficulty  raises  the  question,  which 
evidently  can  be  but  imperfectly  answered, 
what  are,  speaking  generally  and  abstractly, 
the  relations  between  any  material  system  and 
the  rest  of  the  world  f  This,  once  more,  is  a 
purdy  physico-chemical  problem. 

As  a  result  of  the  thermodynamical  studies 
of  WDlard  Oibbs  and  his  development  of  the 
phase  rule,  a  large  part  of  modem  physical 
chemistry  is  concerned  with  the  classification 
of  systems,  their  activities,  and  the  conditions 
of  equilibrium  within  them.  An  aggregate  of 
matter  occupying  a  position  of  space  is  a 
l^iysico-chemical  system.  In  physical  chem- 
istry it  is  customary,  for  the  sake  of  the  sim- 
plification, to  study  closed  systems,  that  is  to 
say,  nystems  which  are  not  exchanging  matter 
or  energy  with  the  outside  world.  But  it  is 
quite  possible  to  proceed  from  these  closed  sys- 
tems to  such  as  are  exchanging  matter  and 
energy  with  their  environment.  Now  the 
phase  rule  has  made  possible  a  very  complete 
and  exhaustive  classification  and  description 
of  systems  in  a  perfectly  abstract  way.' 
Necessarily,  therefore,  it  has  provided  a  com- 
plete qualitative  physical  and  chemical  analy- 
sis of  the  fundamental  characteristics  of  any 
system. 

In  addition  to  its  material  and  spatial  diar- 
acter istics  a  system  must  manifest  activity. 
In  the  very  simplest  case  it  will  at  least  exhibit 
that  motion  which  we  call  heat.  But  activity 
also  has  been  brought  completely  under  the 
sway  of  physical  science,  for  energetics  deals 
exhaustively  with  all  forms  of  physical  and 
chemical  activity. 

6  It  must  ha  pointed  out  that  there  is  a  certi^ia 
incompleteness,  which  happily  is  of  minor  impor- 
tance for  our  present  purpose,  in  the  failure  to 
take  aceount  of  such  a  thdng  as  electrical  potmi- 
tiaL 
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It  seems  to  be  true  (one  may  note  in  pass- 
ing) that  with  the  progress  of  science  the 
term  mechanism  has  come  to  mean  merely  any 
active  system.  In  what  follows  I  shall^  there- 
fore, nse  the  word  mechanism  in  this  sense. 
According  to  this  definition  the  mechanistic 
explanation  of  a  phenomenon  is  simply  its 
explanation  as  the  activity  of  a  system,  and 
this  is  the  only  explanation  known  to  physical 
science. 

Finally,  in  addition  to  its  material,  spatial, 
and  energetic  characteristics  a  system  must 
also  be  characterized  as  a  whole  and  in  its 
parts,  in  its  form,  structure,  and  activity  by 
durability.  The  consideration  as  well  of  time 
as  of  activity  permits  the  transition  from  the 
statical  to  the  dynamical 

In  short,  form  and  size,  physical  and  chemi- 
cal constitution,  activity  and  duration  are  the 
general  factors  to  be  considered  in  any  phe- 
nomenon whatsoever.  In  the  complete  descrip- 
tion of  any  mechanism  all  must  be  considered, 
but,  for  the  purposes  of  physical  science  no 
others  need  be,  or  indeed  can  be,  introduced. 

It  is  accordingly  possible,  without  any  ex- 
amination of  the  results  of  biology,  and  even 
in  complete  ignorance  thereof,  to  investigate 
the  fitness  of  the  special  properties  of  matter 
for  any  mechanism,  %.  $.,  for  mechanism  in 
general 

THE  SYSTEM 

The  fundamental  characteristics  of  a  system 
are  the  components,  the  phases,  the  concentra- 
tions, and  further  temperature  and  pressure. 
Hence  fitness  for  any  syst^n  involves  the  pos- 
sibility of  the  greatest  number  and  variety  of 
components  and  phases,  of  the  widest  ranges 
of  concentrations,  temperatures  and  pres- 
sures. It  has  been  shown  in  *'  The  Fitness  of 
the  Environment"  that  the  number  of  possi- 
ble components  (chemical  comiK>unds)  con- 
sisting of  carbon,  hydrogen  and  oxygen  is  far 
greater  than  in  the  case  of  other  elements; 
that  the  meteorological  cycle  mobilises  on 
land  and  sea  far  greater  numbers  of  other 
elements  than  would  be  the  case  if  water  were 
not  the  active  agent  in  the  process;  that  an 
aqueous  solution  is  capable  of  holding  a  far 
greater  number  of  components  in  far  greater 


concentrations  than  can  any  other;  that  wtter 
makes  possible,  through  its  unique  thermal 
properties  and  its  unique  qualifications  m  re- 
lation to  colloids,  the  greatest  possible  number 
and  variety  of  phases.  Moreover,  many  other 
similar  facts  have  been  established  withoat 
coming  upon  an  imf  avorable  instance  or  excep- 
tion in  the  course  of  prolonged  search.  As  for 
wide  ranges  of  temperature  and  pressure,  thej 
may  be  passed  by,  for  as  a  rule  such  conditionft 
are  not  consistent  with  durability,  hence  their 
importance  is  very  restricted. 


Acnvmr 

Any  activity  is  possible  provided  a  suitable 
system  exists  and  provided  suitable  energy  is 
present    This  fact  leads  us  back  to  the  con- 
clusion that  chemical  transformations  of  hy- 
drogen, oxygen  and  carbon  are  the  very  best 
chemical    means    of    storing    and    liberating 
energy,  and  that  the  reactions  of  organic  com- 
pounds permit  the  most  delicate  adjustmenti 
of  such  transformations.    Further  it  has  been 
shown  that  the  unique  thermal  properties  of 
water  are  most  highly  suited  to  the  storing  and 
distribution  of  energy,  while  its  solvent  power 
facilitates  osmotic  pressure  and  diffusion.   It 
may  also  be  mentioned  as  a  final  instance  o£ 
fitness  for  activity,  among  many  other  ex- 
amples, that  the  electro-chemical   character- 
istics of  water  are  in  many  ways  the  best  pos- 
sible sources  of  electrical  activity. 

DUBABUJTT 

Durability  depends  upon  stability  of  condi- 
tions and  upon  supplies  of  matter  ax^d  eneigy 
to  replace  what  is  used  up. 

The  stability  of  physico-chemical  conditLona, 
which  is  due  to  the  presence  of  water  and  car- 
bonic acid  as  primary  constituents  of  the  en- 
vironment, is  very  great  indeed,  and,  beyond 
doubt,  far  greater  than  what  could  exist  if 
these  substances  were  replaced  by  any  othera 
A  very  large  part  of  all  the  data  of  ocean- 
ography and  meteorology  do  but  illustrate  the 
almost  inconceivable  efficiency  with  which 
water,  in  the  main  through  its  unique  thermal 
properties,  completely  checks  very  wide  ranges 
of  temperature,  and  as  a  rule  restricts  the 
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range  of  temperature  within  narrow  limits  in 
the  waters  and  throughout  the  earth.  Eyen 
more  exact  is  the  regulation  of  the  alkalinity 
of  the  ocean  hy  means  of  carbonic  acid, 
through  its  unique  solubility  and  ionizing 
power.  These  are  but  two  among  many  ex- 
amples of  maximal  efficiency  in  regulation* 

The  renewal  of  matter  and  energy  are  not 
less  highly  favored.    The  properties  of  water 
ensure  everywhere  the  highest  availability  of 
supplies  in  the  greatest  number  and  concen- 
tration.    Further  the  three  elements   carry 
irith  them  the  possibility  of  maximal  energy 
sapplies.    In  some  respects,  indeed,  the  ubi- 
quity and  mobility  of  water  and  caibonic  acid, 
their  presence  in  the  sea,  in  the  lakes  and 
streams,  in  the  air,  and  in  the  soil,  which 
depend  upon  the  combined  action  of  the  unique 
solubility  of  carbonic  acid,  the  unique  vapor 
tension  of  water,  and  its  unique  surface  ten- 
sion, seem  the  most  remarkable  of  all  fitnesses. 
I  can  not  further  develop  these  considerations 
here,  for  they  are  too  numerous  and  too  varied, 
bat  I  have  elsewhere  treated  them  extensively.' 
In  truth,  all  the  properties  of  water,  of  car- 
ionic  acid,  of  the  compounds  of  carbon,  hydro- 
gen and  oxygen,  of  the  ocean,  and  of  the 
meteorological  process,  so  far  as  ihe  present 
state  of  science  permits  their  analysis,  need  to 
he  considered,  for  each  adds  to  the  ai^rument. 
Each  contributes  to  duration,  or  to  activity, 
OT  to  the  phases,  or  compounds,  or  concentra- 
tions of  i>ossible  systems.    Each  tends  to  in- 
crease rather  than  to  restrict  the  possibilities 
of  medianism,  and  each  is  the  best,  or  nearly 
the  best,  among  all  the  known  substances  in 
the  world.    And  the  ensemble  of  these  proper- 
tzes  is  perfectly  and  extraordinarily  unique. 

All  of  these  relationships  are  merely  physi- 
eal,  nothing  about  them  is  biological  except 
their  importance. 

JpTom  such  considerations  there  can  be  but 
one  conclusion :  the  unique  ensemble  of  proper- 
ties of  water,  carbonic  acid  and  the  three  ele- 
ments   constitutes  among  the  properties   of 
matter  the  fittest  ensemble  of  characteristics 
for   durable  mechanism.     "No  other  environ- 
ment, that  is  to  say  no  environment  other  than 
Ibe  surface  of  a  planet  upon  which  water  and 

7Bee   "^The  Fitness  of  the  Environment.'' 


carbonic  acid  are  the  primary  constituents^ 
could  so  highly  favor  the  widest  range  of  dura- 
bility and  activity  in  the  widest  range  of 
material  systems — in  systems  varying  with  re- 
spect to  phases,  to  comx>onents,  and  to  con- 
centrations. This  environment  is  indeed  the 
fittest  It  has  a  claim  to  the  use  of  the  super- 
lative based  upon  quantitative  measurement 
and  exhaustive  treatment,  which  is  altogether 
lacking  in  the  case  of  the  fitness  of  the  organ- 
ism. For  the  organism,  so  we  fondly  hope,  is 
ever  becoming  more  fit.  and  the  law  of  evolu- 
tion is  the  survival  of  the  fitter. 

Yet  it  is  only  for  mechanism  in  general,  and 
not  for  any  special  form  of  mechanism, 
whether  life  as  we  know  it,  or  a  steam  engine, 
that  this  environment  is  fittest.  The  ocean, 
for  example,  fits  mechanism  in  general;  also, 
if  you  will,  it  fits  the  whale  and  the  plankton 
diatom,  but  not  man  or  a  butterfly.  But,  of 
course,  as  everybody  has  known  since  1869,  it 
is  really  the  whale  and  the  diatom  which  fit 
the  ocean.  And  this  leads  to  the  true  conclu- 
sion of  our  investigation. 

Just  because  life  must  manifest  itself  in 
and  through  mechanism,  just  because,  being 
in  this  world,  it  must  inhabit  a  more  or  less 
durable,  more  or  less  active  physico-chemical 
system  of  more  or  less  complexity  in  its  phases, 
components  and  concentrations,  it  is  condi- 
tioned. The  inorganic,  such  as  it  is,  imposes 
certain  conditions  upon  the  organic.  Accord- 
ingly, our  conclusion  is  this :  The  special  char' 
acteristics  of  the  inorganic  are  the  fittest  for 
those  general  characteristics  of  the  organic 
which  the  general  characteristics  of  the  inoT' 
ganic  impose  upon  the  organic.  This  is  the 
one  side  of  reciprocal  biological  fitness.  The 
other  side  may  be  similarly  stated:  Through 
adaptation  the  special  characteristics  of  the 
organic  come  to  fit  the  sfpecial  characteristicB 
of  a  particular  environment,  to  fit,  not  any 
planet,  but  a  little  comer  of  the  earth. 

Lawrence  J.  Hendbbson 
Habvasd  Univxbsitt 


THB  PITT8BUB0H  EXPEBIMENT  STATION 
OF  TEE  BUBEAU  OF  MINES 

Plans   for   the   proposed   $500,000   experi- 
ment station  of  the  United  States  Bureau  of 
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Mines  to  be  located  in  Pittsburgh,  Pa.,  hare 
been  approved  by  the  commission  appointed 
by  congress  for  that  purpose.  The  federal 
government  now  owns  the  property  upon 
which  will  be  erected  a  group  of  buildings, 
especially  designed  and  adapted  for  the  carry- 
ing on  of  the  mine  safety  work  and  other  in- 
vestigations in  which  the  Bureau  of  Mines  is 
interested. 

Congress  a  year  ago,  in  the  public  buildings 
bill,  authorized  a  new  home  for  the  Bureau 
of  Mines  to  cost  $600,000.  It  is  now  expected 
that  congress  in  its  present  session  will  make 
a  specific  appropriation  so  that  construction 
work  may  begin.  It  is  hoped  that  contracts 
may  be  let  by  July  1.  The  director  is  hoi>ef  ul 
that  the  buildings  may  be  completed  in  the 
fall  of  1915,  when  they  will  be  dedicated  with 
suitable  ceremony,  including  a  second  Na- 
tional  Mine  •Safety  Demonstration,  similar 
to  that  held  at  Pittsburgh  in  1911. 

The  commission  which  has  approved  the 
plans  consists  of  J.  A.  Holmes,  D.  0.  King- 
man, chief  of  engineers  of  the  United  States 
army  and  O.  Wenderoth,  supervising  architect 
of  the  treasury.  The  state  of  Pennsylvania 
has  appropriated  $25,000  for  cooperation  in 
establishing  this  experiment  station  and  has 
appointed  a  state  commission  consisting  of 
James  £.  Roderick,  chief  mine  inspector.  Dean 
W.  E.  Crane,  of  the  mining  department,  Penn- 
sylvania State  College,  and  W.  H.  Caverly. 
This  latter  commission  has  tentatively  ap- 
proved the  plans. 

The  buildings  which  will  constitute  the 
experiment  station  of  the  bureau  will  form 
a  part  of  a  most  remarkable  and  unusual 
group  of  monumental  edifices  devoted  to  edu- 
cational purposes.  On  one  side  the  bureau's 
buildings  will  face  the  great  group  of  struc- 
tures of  the  Carnegie  School  of  Technology. 
On  another  side  is  the  Carnegie  Institute,  in 
which  are  the  art  gallery,  museum  and  library. 
Nearby  is  the  imposing  pile  of  buildings  of 
the  University  of  Pittsburgh.  Other  nearby 
buildings  are  the  Memorial  Hall,  Pittsburgh 
Athletic  and  University  Club  and  the  Hotel 
Schenley.  The  site  consists  of  nearly  twelve 
acres  of  land,  part  of  it  on  the  higher  level 


of  the  city  streets  and  part  of  it  on  tbe 
of  the  B.  &  O.  Railroad,  which  railroad  will 
furnish  adequate  facilities  for  passengws  and 
freight  traffic. 

The  group  consists  of  three  main  buildings 
facing  Forbes  Street  and  the  several  street^r 
lines  from  the  uptown  district    The  eential 
building  of  the  group,  the  mining  bniUiogi 
will  be  three  stories  in  height,  flanked  by  two 
main  buildings,  one  the  mechanical  and  tiM 
other  the  chemical  building.    In  tbe  rear  ci 
these  and  inclosing  a  court  will  be  the  serrioe 
building.     Beyond  the  service  building  and 
spanning  what  is  known  as  Panther  Hollow 
and  thus  connecting  the  Bureau  of  Mines 
buildings  with  the  Carnegie  Schools,  will  be 
two  buildings  over  the  roofs  of  which  wiH 
pass  the  roadway  from  Forbes  Street  to  the 
Carnegie  School  buildings  and  Schenley  Paric 

Between  the  main  group  and  the  power  and 
fuel  group  will  be  the  entrance  to  a  series  of 
mine  shafts.  One  of  these  will  be  used  as  an 
elevator  to  carry  heavy  material  and  passen- 
gers from  the  lower  level  to  the  upper;  an- 
other will  be  for  tests  of  hoieting  ropes  and 
similar  mining  appliances ;  another  will  be  an 
entrance  to  tunnels  extending  under  the 
buildings  and  in  which  mining  experiments, 
such  as  fighting  mine  fires,  will  be  conducted. 

The  portion  of  Panther  Hollow  above  the 
power  buildings  will  be  arranged  as  a  miners' 
field,  the  slopes  of  the  ravine  being  utilized  as 
an  ampitheater  which  will  accommodate  20,000 
spectators  who  may  assemble  here  to  witness 
demonstrations  and  tests  in  mine  rescue  and 
first-aid. 

The  main  or  mining  building  vnH  contain 
the  administrative  offices,  and  those  of  the 
mining  force.  In  it  will  be  an  assembly  and 
lecture  hall,  a  library  and  smoke  and  other 
rooms  for  demonstrations  and  training  in 
mine  rescue  and  first-aid.  The  mechanical 
building  will  be  for  experiments  and  tests  of 
mining  machinery  and  appliances  and  the 
chemical  building  for  investigation  and  analy- 
ses of  fuels,  explosives  and  various  minml 
substances. 

The  buildings  now  used  by  the  Bureau  of 
Mines  as  an  experiment  station  at  Plttsbun^ 
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were  kaxied  to  the  bureau  by  the  War  Depart- 
ment ae  an  emergency  measure  when  the 
bureau  was  created.  The  War  Department 
has  suggested  that  it  now  needs  theee  build- 
ings and  it  is  felt  the  bureau  can  not  retain 
possession  much  longer.  The  buildings  are 
veiy  old  and  are  entirely  unsuited  to  the 
needs  of  the  Bureau  of  Mines  work.  It  is 
said  that  the  investigations  have  been  seriously 
handicapped  by  the  inadequacy  of  the  struc- 
tures now  in  use. 


THE  FUB-8EAL  COMMISSION 

Thb  President  of  the  United  States  and  the 
Secretary  of  Oommerce  have  approved  the 
lecommendation  of  the  Oommissioner  of  Fish- 
eries for  the  appointment  of  a  special  fur-seal 
eonunission,  to  visit  the  Pribilof  Islands  dur- 
ing the  present  season  for  the  purpose  of  ad- 
vising the  government  as  to  the  condition  of 
the  seal  herd  and  of  making  recommendations 
regarding  the  policy  that  sliould  be  adopted 
with  reference  thereto. 

The  members  of  the  oonmiission,  in  accord- 
ance witli  the  suggestion  of  the  Oonmiissioner 
of  Fisheries,  have  been  selected  by  outside 
agencies  and  have  had  no  previous  connection 
with  the  fur-seal  controvert. 

la  response  to  a  request  that  a  duly  quali- 
fied assistant  of  the  Department  of  AgricuL^ 
tnre,  versed  in  the  breeding  and  other  habits 
of  wild  and  domestic  animals,  be  designated 
to  serve  as  a  member  of  the  oommission,  Mr. 
Hdward  A.  Preble,  assistant  biologist  of  the 
Bureau  of  Biological  Survey,  has  been  nomi- 
nated by  the  Secretary  of  Agriculture. 

The  Secretary  of  the  Smithsonian  Institu- 
tion was  requested  to  name,  as  a  second  mem- 
ber of  the  commission,  a  person  duly  qualified 
to  make  a  critical  study  of  the  economic  rela- 
tions and  obligations  of  the  gov^nment  to- 
ward the  fur-seal  herd,  the  natives  of  the  seal 
islands,  and  the  fur  trade.  Mr.  WiUred  H. 
Osffood,  of  the  Field  Museum  of  Natural  His- 
tory, Chicago,  has  been  chosen  for  this  pur- 


the  scientific  and  economic  questions  involved 
in  the  administration  of  the  seal  herd;  and 
Dr.  George  H.  Parker,  of  Harvard  University, 
has  been  duly  nominated. 

Arrangements  have  been  made  for  nending 
the  conmiiBsioners  to  and  from  the  seal  islands 
on  a  revenue  cutter;  they  will  arrive  in  the 
latter  part  of  June  and  will  remain  until  the 
second  week  in  August,  tiius  covering  the  most 
critical  i)eriods  of  the  land  life  of  the  seals. 


Tlie  President  invoked  the  National  Acad- 
emy of  Sciences  to  nominate  as  a  third  member 
of  tbe  commission  a  person  qualified  to  study 


SCIENTIFIC  NOTES   AND   NEWS 

The  spring  meeting  of  the  council  of  the 
American  Association  for  the  Advancement 
of  Science  will  be  held  at  tiie  Cosmos  Club^ 
Washington,  D.  C,  on  the  afternoon  of  Tues- 
day, April  21,  at  4:45  o'clock. 

At  the  general  meeting  of  the  American 
Philosophical  Society,  held  at  Philadelphia 
from  April  28  to  25,  there  will  be  presented 
to  the  society  a  portrait  of  the  late  Samuel 
Pierpont  Langley,  a  former  vioe-presid^it. 

As  has  already  been  noted  in  Soienoe,  the 
American  Chemical  Society  is  holding  its 
spring  meeting  at  Cincinnati,  Ohio,  during 
the  present  week.  Each  of  the  sections  has  a 
full  and  important  program.  At  the  general 
session  on  the  first  day,  after  addresses  of  wel- 
come by  the  mayor  of  the  city  and  the  presi- 
dent of  the  University  of  Cincinnati,  and  a 
reply  by  the  president  of  the  society.  Pro- 
fessor Theodore  W.  Richards,  the  following 
papers  were  announced :  Arthur  L.  Day,  ^^  The 
Chemical  Problems  of  an  Active  Volcano"; 
L.  J.  Henderson,  ''The  Chemical  Fitness  of 
the  World  for  Life  " ;  W.  D.  Bancroft,  "  Flame 
Reactions";  Irving  Langmuir,  ''Chemical 
Reactions  at  Low  Pressures." 

A  PORTRAIT  of  Sir  William  Ramsay,  painted 
by  Mr.  Mark  Milbanke,  has  been  presented  to 
University  College,  London,  by  former  col- 
leagues and  past  students.  Professor  J.  Nor- 
man Collie  made  the  address.  A  replica  of 
the  i>ortrait  has  been  presented  to  Lady  Ram- 
say. 

Professor  John  F.  Downey,  dean  of  the 
college  of  science,  literature  and  the  arts,  of 
the  University  of  Minnesota  and  professor  of 
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amthematics,  will  retire  in  June,  1918,  after 
thirty-three  years  of  aervice  as  a  member  of 
the  Minnesota  faculty. 

Thb  Oambridge  University  observatory 
syndicate  has  appointed  Professor  A.  8. 
Eddington,  Plumian  professor  of  astronomy,  to 
be  director  of  the  observatory. 

Mr.  Arthur  Soott,  for  some  years  past  a 
teacher  of  science  in  Chili,  has  been  ap- 
pointed assistant  in  the  Lick  Observatory,  on 
the  D.  O.  Mills  Foundation,  for  service  in  the 
work  of  l^e  D.  O.  Mills  Southern  Hemisphere 
Expedition,  which  at  Santiago,  through  the 
gift  of  Mr.  Ogden  Mills,  of  New  York,  is 
carrying  on  extensive  studies  in  the  movement 
of  stars  in  the  line  of  sight. 

We  learn  from  Nature  that  the  first  award 
of  the  Kelvin  gold  medal  and  prize,  founded 
by  Lady  Kelvin  at  the  University  of  Glasgow 
for  the  best  dissertation  in  natural  philos- 
ophy presented  for  the  degree  of  D.Sc  during 
the  three  years  1911-13,  has  been  made  to  Dr. 
A.  D.  Boss,  now  professor  in  the  University  of 
Western  Australia.  The  first  award  of  the 
William  Jack  prize  (founded  in  honor  of 
Emeritus  Professor  Jack),  for  the  best  dis- 
eertation  in  mathematics  presented  for  the 
d€gree  of  D.Sc.  during  the  four  years  1910- 
1913,  has  been  made  to  Dr.  R.  J.  T.  Bell,  senior 
university  lecturer  in  mathematics. 

Professor  John  Zelent,  head  of  the  depart- 
ment of  physics  of  the  XTniversity  of  Minne- 
sota, has  been  granted  a  year's  leave  of  ab- 
sence, which  he  will  spend  in  private  study  and 
research  at  Cambridge,  England.  Professor 
Anthony  Zeleny  will  act  as  chairman  of  the 
departments  during  the  year  1914r-15. 

Professor  Ludwio  Pick,  of  Berlin,  will  de- 
liver the  Harrington  lectures  of  the  medical  de- 
partment of  the  University  of  Buffalo,  under 
the  title  of  '*  Some  Advances  in  Pathological 
Anatomy." 

Dr.  Liohtner  Witicer,  of  the  University  of 
Pennsylvania,  and  Professor  L.  C.  Coffman, 
of  the  University  of  Illinois,  were  the  prin- 
cipal lecturers  at  a  week's  conference  of  prin- 
cipals and  superintendents  of  city  schools,  held 
at  the  University  of  Minnesota,  March  23-28, 
with  a  registration  of  about  300. 


The  Bakerian  Lecture  of  the  Boyd  Society 
was  delivered  by  Professor  A.  Fowler  on  April 
2,  on  '^  Series  Lines  in  Spark  Spectra." 

Dr.  Egbert  Lb  Fevrb,  dean  of  University 
and  Bellevue  Hospital  Medical  College,  New 
York  City,  died  on  March  30,  from  scarlet 
fever,  aged  fifty-five  years. 

Dr.  John  Henrt  Potntino,  professor  of 
physics  at  Birmingham  University,  has  died 
at  the  age  of  sixty-one  years. 

Professor  O.  M.  Mjnohin,  F JELS.,  formerly 
professor  of  mathematics,  Royal  Lidian  Engi- 
neering College,  Coopers  Hill,  died  on  Mardi 
28,  at  the  age  of  sixty-eight  years. 

Dr.  G.  J.  BuRCH,  F.RS.,  formerly  professor 
of  physics  at  University  College,  Beading,  has 
died  at  the  age  of  sixty-two  years. 

Professor  O.  Joaohimsthal,  of  Berlin*  chief 
of  the  university  clinic  for  orthopedic  surgery, 
has  died  at  the  age  of  fifty  years. 

The  London  Times  reports  that  Sir  Jdai 
Murray,  the  oceanographer,  who  was  kiOed  in 
a  raotor-cBi  accident  on  March  16,  has  by  his 
will  bequeathed  his  books,  papers,  letters,  ooV 
lections,  specimens,  furniture,  fittings,  instra- 
ments,  and  such  effects  in  his  Challenger  Offics 
at  the  Villa  Medusa,  Wordie,  Edinburgh,  as 
also  the  books,  etc.,  property  belonging  to  hia 
scientific  library  in  Challenger  Lodge  at  the 
time  of  his  death,  to  his  son,  whom  failing,  to 
his  daughters,  along  with  a  number  of  shares 
in  the  Christmas  Island  Phosphate  Company, 
in  order  that  the  dividends  may  be  applied  in 
scientific  research  or  investigations  or  explora- 
tions which  are  likely  to  lead  to  an  increase  of 
natural  knowledge,  and  especially  in  the  sd- 
ence  of  oceanography.    He  expressed  the  wish 
that  his  deep-sea  collection  of  marine  deposits 
and  scientific  library  should  be  kept  together 
and  be  cared  for  by  his  sons  or  daughters,  the 
Villa  Medusa  being  used  for  the  p^irpose,  so 
that  scientific  work  might  be  carried  on  there 
for  20  years  after  his  death.    It  is  suggested 
that  in  the  case  of  substantial  expenditure  die 
Challenger  Society  or  the  Boyal  Society  of 
London  or  the  Boyal  Society  of  Edinburgh 
might  be  consulted. 
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To  search  the  Arctic  Circle  for  the  lost 
Oanadian  exploration  ship  Karluk  the  steam 
whaler  Herman  has  left  San  Francisco.  The 
€anadian  government  is  sending  the  whaler 
to  the  relief  of  the  Karluk,  which  with  the 
greater  part  of  her  crew  has  heen  missing  for 
several  months.  It  will  be  remembered  that 
Mr.  Stefansson,  commander  of  the  expedition, 
who  with  three  of  the  crew  left  the  Karluk 
which  was  fast  in  the  ice,  to  hunt  caribou, 
eoold  find  no  trace  of  the  vessel  when  they 
returned**  The  ice  had  been  broken  up  by  a 
gale  and  the  ship,  it  is  supposed,  drifted  east- 
ward. Oaptain  0.  T.  Pedersen,  master  of  the 
Herman,  believes  he  will  find  the  Karluk 
somewhere  between  Point  Barrow  and  Her- 
flchall  Island,  locked  among  icebergs. 

NcUure  states  that  while  the  various  official 
and  private  expeditions  are  making  prepara- 
tions for  observing  the  total  solar  eclipse  of 
August  21  next,  steamship  companies  are  of- 
fering pleasure  cruises  which  include  a  stay 
on  the  line  of  totality  on  the  Norwegian  coast. 
The   Eoyal   Mail    Steam  Packet   Company's 
ocean  yachting  steamer,  Arcadian,  twin  screw, 
and  8,939  gross  tonnage,  is  timed  to  leave 
Qrimsby  on  August  15  and  Leith,  August  16, 
and  will  take  up  a  position  near  Alsten,  north 
of  Torghatten  Island,  well  on  the  central  line. 
The   Norway   Travel   Bureau   of  the   Great 
Northern  Railway  Company  has  also  arranged 
a  special  cruise.    Passengers  leave  Newcastle- 
on-Tyne  by  the  steamship  Venus  on  August 
15,    and   join   the   special   steamer   Mira   at 
Bergen  on  August  17,  a  i>osition  being  taken 
up  at  Stokka  on  eclipse  day.    It  is  stated  that 
if  a  party  of  seventy-five  to  eighty  members 
of  the  Royal  Astronomical  Society  and  the 
British  Astronomical  Association  would  avail 
themselves  of  this  facility  no  other  passengers 
would  be  accepted,  and  the  itinerary  would  be 
▼aried  to  meet  the  requirements  of  the  party, 
and  the  stay  at  any  place  in  the  eclipse  zone 
prolonged. 

Thb  Association  of  Dental  Faculties  of 
American  Universities  met  at  the  University 
of  Minnesota,  March  20-21.  Dean  Owre,  of 
Jliinnesota,  read  a  paper  recommending  the 
adoption  by  this  association  of  a  four-year 


course  in  dentistry  for  all  the  colleges  com- 
posing the  association.  This  recommendation 
was  adopted.  The  deans  present  at  the  meet- 
ing were:  Prank  T.  Breene,  Iowa  State  Col- 
lege; Edward  C.  Kirk,  University  of  Pennsyl- 
vania; James  Sharp,  University  of  California; 
F.  B.  Moorehead,  University  of  Illinois,  and 
W.  S.  C.  Hofi,  University  of  Michigan.  In 
addition  there  were  preset  several  members 
of  the  faculties  of  l^e  institutions  represented. 
The  dental  college  of  Washington  University, 
St.  Louis,  Dr.  J.  H.  Kenunerly,  delegate,  was 
admitted  to  membership. 

Work  is  now  in  progress  at  the  University 
of  Chicago  on  a  building  for  the  Departments 
of  Gbology  and  Geography  to  be  known  as  the 
Julius  Rosenwald  Hall.  It  will  be  made  of 
stone,  steel  and  cement  and  be  fireproof  in  the 
best  sense  of  the  term.  The  cost  will  be  about 
$260,000,  exclusive  of  the  furniture  and  equip- 
ment. It  adjoins  Walker  Museum  and  will  be 
connected  with  it  by  corridors  on  each  fioor. 
Both  buildings  will  be  served  by  an  elevator 
in  the  corridor  connection.  As  the  plans  have 
been  carefully  drawn  on  the  basis  of  large 
experience,  the  following  Hst  of  the  appoint- 
ments may  be  of  interest  to  geologists  and 
geographers:  A  museum  room,  an  assembly 
hall,  six  class  rooms,  a  seminar  room,  labora- 
tories for  mineralogy,  petrology,  economic 
geology,  geo-chemistry,  macroscopic  determina- 
tion, ore  genesis,  high  temperature  and  high 
pressure  experiments  (outside  the  main  walls 
of  the  building),  physiographic  modeling, 
dynamical  and  structural  experimentation, 
lathe  and  section  work,  and  miscellaneous 
work,  a  laboratory-conference  room,  a  seis- 
mograph room  (with  pier  carried  down  to 
soHd  rock  by  caisson),  a  vatdt  for  documents 
and  raie  material,  three  map  laboratories  with 
three  associated  map-conference  rooms,  a  gen- 
eral departmental  reading  room  with  accom- 
modations for  eighty,  a  stack  room  for  de- 
partmental library  with  capacity  for  66,000 
books,  with  book-lift,  and  a  library  work  room; 
a  research  reading  room,  five  research  study- 
rooms  for  staff,  a  staff  research  room  each  for 
geology  and  for  geography,  ten  research  rooms 
for  candidates  for  Ph.D.,  a  council  room,  nine 
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offices  for  staff,  a  stenographer's  room,  a  wait- 
ing room,  a  meteorological  tow^,  with  a  labo- 
ratory, a  work  room  and  an  office,  three  dark 
rooms,  a  goniometer  room,  a  micn^otographie 
room,  a  room  for  liquid  a^aration  of  minerals^ 
five  storage  rooms,  five  storage  closets  con- 
nected with  class  rooms,  cloak  rooms^  lookers 
and  four  toilet  rooms.  The  ventilation  will  ba 
forced  by  an  electric  fan  in  the  basement  sup- 
ported by  a  suction  fan  near  the  roof.  The 
exterior  of  the  building  will  be  ornamented 
with  symbolic  bas-reliefs  representing  suhjeets 
i^ropriate  to  the  earth  sciences,  as  well  as 
some  of  the  great  leaders  in. special  phases  of 
the  science.  The  contract  calls  for  the  com- 
pletion of  the  building  by  tbe  first  of  Novem^ 
ber.  The  paleontologic  work  will  remain  in 
Walker  Museum  and  the  two  buildings  will  be 
used  in  close  relationship. 

The  water  supply  of  the  great  Missoori 
Biver  drainage  area  is  the  subject  of  a  pub- 
lication recently  issued  by  tbe  United  States 
Geological  Survey,  entitled  ^'Surface  Water 
Sapplj  of  the  Missouri  Biver  Basin,  1911,'' 
by  W.  A.  Lamb,  W.  B.  Freeman  and  Baymond 
Bachards.  This  report  contains  the  records  of 
fiow  at  130  permanent  stations  of  the  survey 
daring  the  year  1911,  data  which  are  necessary 
to  every  form  of  water  development,  whether 
it  be  water  power,  navigation,  irrigation  or 
domestic  water  sui^ly.  Some  of  the  tributary 
sta^eams  are  esoeedingly  varisble  in  flow; 
others,  like  the  Niobrara  in  Nebvaska,  -are  re- 
markably uniform.  A  systematic  study  of 
Missouri  Biver  and  its  tributaries  is  being 
carried  on  by  the  United  States  Geological 
Survey.  Considering  the  varied  character  of 
the  streams  of  the  Missouri  Biver  basin  and 
their  great  economic  importance  for  irriga- 
tion, power  and  other  purposes,  the  investiga- 
tion is  one  of  importance.  The  Missouri 
proper  is  formed  in  southwestern  Montana  by 
the  jimction  of  three  streams  which  were  dis- 
covered by  Lewis  and  Clark  in  1806  and  were 
named  by  them  Jefferson,  Madison  and  Gallic 
tin  Bivers.  Of  these  three  Jefferson  Biver 
drains  the  largest  area  and  is  considered  the 
continuation  of  the  main  stream.  This  part 
of  Montana  is  moimtainons  and  affords  many 


eKoeUent  water-power  sites.    Amoqg  tbe  pnn- 
oipal   tributaries   of   the   Miasouri   are  tk 
Marias,  Musselshell,  Yellowstone,  Oheiyeiuie, 
Platte  and  Kaiwma.    The  western  part  of  tbe 
basin  is  in  tbe  arid  belt  and  the  eastern  part 
is  in  the  semiarid  and  humid  r^ona.    Ten 
states  are  drained  in  part  by  lOssouri  Biver. 
Bising  at  the  Bed  Book  Lakes,  at  an  elevatkm 
of  6y700  feet  above  sea  level,  this  stream  de- 
scends  through   the   Bocky   Mountams  ttid 
emerges  on  the  broad  prairie  land  a  few  oiki 
below  the  city  of  Great  FaHs,  Mont*    Fron 
that  point  it  is  aooounted  a  navigable  atresm 
with  an  easy  grade^  and  in  passing  through  ihe 
Dakotas  and  along  the  borders  of  Nebrtdo, 
Kansas  and  Iowa  it  receives  the  flow  of  giest 
tributaries,  so  that  as  it  crosses  ihe  State  of 
Missouri  and  joins  the  Mississippi  a  short 
distance  sbove  St.  Louis,  it  becomes  one  of  the 
large  rivers  of  the  world.    Its  total  drainage 
area  is  about  492,000  square  miles  in  ertent 
and  comprises,  in  addition  to  the  states  sbove 
mentioned,  large  areas  in  Wyoming  and  Colo- 
rado and  a  smaller  area  in  the  southwestern 
part  of  Minnesota.     On  Shoshone  Biver  in 
Wyoming,  a  tributary  of  the  Bighorn,  which 
in  turn  is  tributary  to  the  Yellowstone,  which 
joins  the  Missouri  in  eastern  Montana,  is  lo- 
cated the  'Shoshone  dam,  lihe  highest  struc^ 
ture  of  its  kind  in  the  world,  828  feet  from 
foimdation  to  capstone.    This  structure  wss 
erected  by  the  government  to  impound  water 
for  irrigation  on  the  arid  lands  in  the  vslley 
of    Shoshone  Biver  below.     Another   grest 
structure  of  a  similar  kind  is  located  in  Wyom- 
ing on  North  Platte  Biver,  which  joins  tbe 
Missouri  near  Omaha,  Nebr.    This  is  known 
as  the  Pathfinder  dam,  and  was  also  erected  by 
the  government  to  impound  water  for  use  in 
the  irrigation  of  lands  in  Wyoming  and  Ne- 
braska.    Another  notable  engineering  struc- 
ture in  the  drainage  basin  of  the  Miaoofuri 
Biver  is  the  Belle  Fourche  dam,  erected  acroai 
the  river  of  the  same  name  in  Soutii  Dakota 
by  the  government  to  impound  water  f <nr  irri- 
gtttion.     This  dam  is  an  earth  embsnkmeat 
165  feet  high  and  one  and  one  fifth  milea  I011& 
containing  1,600,000  cubic  yards  of  earth  filL 
This  is  the  largest  earth  dam  in  ezistoiee. 
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VJUlViSMaiTT    AND    EDUCATIONAL    NBW8 

A  catmjBtmov  of  $50,000  from  Mrs.  E.  H. 
Harriman  to  the  endowment  fund  of  Barnard 
College,  Columbia  University,  is  announced 
toward  the  million  dollar  fund  now  being 
raised  for  the  twenty-fifth  anniversary  of  the 
institution  $550,000  is  now  pledged. 

Db.  J.  B.  Johnston,  ptoieesor  of  neurology 
in  the  department  of  anatomy  of  the  Univer- 
sity  of  HimiBsota,  has  been  appointed  pro- 
fessor in  the  department  of  animal  biology  in 
the  College  of  Science,  Literature  and  the  Arts, 
and  dean  of  that  college  from  August  1,  1914. 

BiCHABD  Laban  Adams,  a  graduate  of  Massa- 
chusetts Agricultural  College  and  M.S.  of  the 
University  of  California,  has  been  appointed 
assistant  professor  of  agronomy  in  the  IJni- 
Tersity  of  California.  James  Alexander  Arm- 
stron^r,  A  graduate  of  1910  of  the  ITniversity 
of  California,  and  now  chief  chemist  of  the 
Union  Sugar  Company  at  Betteravia,  Cali- 
fornia, has  been  appointed  field  assistant  in 
agricultural  extension  in  the  university. 

Db.  E.  O.  Ejenkakd,  of  Cornell  University, 
has  been  appointed  instmcftor  in  physios  at 
ibte  Unxveraity  of  Minnesota. 

Mr.  a.  V.  Hill  has  been  appointed  to  the 
Humphrey  Owen  Jones  lectureship  in  phys- 
ical chemistry,  at  the  University  of  Cam- 
bridge. 


VT8CU88I0N  AND  C0BBB8P0NDBNCB 

QTB0800PI0  QUANTA 

In  tifae  note^  on  gravitationally  produced 
▼ortioes  in  the  ether  and  their  relation  to 
Plandk's  quantum  theory,  attention  should 
periiaps  have  been  called  to  some  additional 
dedttictions. 

Fop  example,  that  it  necessarily  follows 
from  the  writer's  electrostatic-doublet  vortex 
theory  of  matter,'  that  the  energy  radiated 
when    a   distortional  ether   wave   strikes   an 

1  SciEKCE^  October  17,  1^13. 

'See  papers  referred  to  1889-1900  in  previoiis 


at6m  will  be  given  off  in  quanta  and  be  pro- 
portional to  the  frequency. 

The  simplest  way  of  seeing  this  is  to  take 
the  well-known  experiment  in  which  a  gyit>- 
scope  is  held  in  the  hand  and  the  body  re- 
volved first  in  one  direction  and  then  in  the 
other.  On  turning  the  body  in  one  direction 
no  effect  is  produced  on  the  gyroscope.  On 
turning  in  the  other  direction  the  gyroscope 
resists  and  is  upset,  and  the  axis  then  points 
in  the  opposite  direction. 

It  may  easily  be  shown  that  the  amount  of 
work  done  in  upsetting  liie  gyroscope  varies 
directly  as  the  angtular  vdocity  of  rotation  of 
the  body,  «.  e.,  in  the  case  of  the  atom  and 
etiber  wave,  is  directly  proportional  to  the 
frequency. 

It  will  be  seen  that  this  type  of  atom  is 
somewhat  different  from  any  of  those  hereto* 
fore  proposed.  For  example,  instead  of  the 
electrons  being  numerically  equal  to  one  half 
the  atomic  weight  ihe  electrons  can  be  niuneri- 
cally  equal  to  the  atcnnic  weighty  but  only  one 
half  of  them  affected  by  any  jgiven  ether 
displacement. 

In  addition,  the  stable  equilibrium  condi- 
tions of  this  type  of  atom  are  comparatively 
simple  and  the  positive  nucleus  may  be  made 
to  vanish,  i.  e.,  can  be  formed  of  a  number 
of  negative  electrons  as  pointed  out  in  a 
previous  paper. 

Reginald  A.  Fessbndek 

Bbooklinb,  Mass., 
Mareh  1,  1914 

MUUnPLB  factors  in  human  SKm  (X)L0R 

A  REGENT  article  by  E.  C.  MacDoweU^  on 
"  Multiple  Factors  in  Mendelian  Inheritance  " 
is  highly  significant  in  its  explanation  of 
cases  of  apparently  ''blended"  inheritance. 
The  author  gives  a  clear  historical  summary 
of  experiments  made  by  various  investigators, 
beginning  with  Nilsson-Ehle's  studies  on  oats 
and  wheat  first  published  in  1909.  The  orig- 
inal work  rei>orted  is  upon  sizes  in  rabbit  hy- 
brids.   It  is  a  continuation  of  Castle's  well- 

iJofir.  Exper.  Zoology,  Vol.  XVI.,  No.  2,  pp. 
177-194,  1914. 
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known  Btudies  and  was  carried  out  with 
Castle's  own  material  and  with  his  coopera- 
tion and  help.  The  experiments  now  reported 
show  that  the  Nilsson-Ehle  explanation  of 
^^  blended  "  inheritance  (t.  e.,  two  or  more  non- 
allelomorphic  factors  producing  phenotypically 
similar  phenomena)  may  be  applied  to  size 
differences  in  hybrid  rabbits. 

The  fact  that  crosses  between  negroes  and 
whites  give  mulattoes  has  long  been  pointed 
to  as  proof  of  '' blending.''  But,  as  is  well 
known,  various  pigments  are  here  involred, 
viz.,  black,  red  and  yellow.  Davenport'  has 
shown  clearly  that  the  children  of  two  mulatto 
parents  exhibit  great  variation  in  color.  Oc- 
casionally some  are  light  enough  to  '^  pass  for 
whites  "  when  away  from  home.  The  explana- 
tion of  this  phenomenon,  as  based  on  multiple 
factors,  is  suggested  by  Davenport.  In  the 
light  of  MacDowell's  own  work  and  the  work 
that  he  cites  there  can  be  little  doubt  of  the 
correctness  of  this  view.  Probably  there  are 
separate  factors  (determiners)  for  the  several 
pigments  and  more  than  one,  perhaps  many, 
for  the  black  pigment. 

A  quotation  from  MacDowell's  paper  shows 
the  conclusions  drawn  from  his  studies  of  rab- 
bits. But  his  statements  may  be  applied  to 
human  skin  color  and,  no  doubt,  to  many 
heritable  characters  of  human  beings: 

Offspring  from  crosses  between  extremes  are 
generally  of  an  intermediate  nature.  In  the  fol- 
lowing generation  new  forms  appear  that  are  sim- 
ilar to  the  original  parents  or  even  more  extreme. 
The  greater  number  of  individuals  are  intermedi- 
ate. In  certain  cases  crosses  between  similar  lines, 
after  a  first  generation  like  the  parents,  give  a 
second  generation  in  which  a  wide  range  of  grades 
appear.  These  are  the  facts  definitely  ascertained 
from  the  work  that  has  been  done.  .  .  .  The  in- 
terpretation of  multiple  factors  can  be  applied  to 
all  the  facts.  It  goes  hand  in  hand  with  the  muta- 
tion and  pure-line  doctrines  of  de  Vries  and  Jo- 
hannsen,  and  in  its  breadth  of  application,  and 
its  comprehensive  simplicity,  this  theory,  based  on 
the  assumption  of  the  segregation  of  distinct 
units,  is  very  attractive;  by  its  use  as  a  working 
hypothesis  important  facts  have  been  discovered; 

« ''Heredity  in  Eolation  to  Eugenics,"  pp.  36- 
38,  New  York,  1911. 


its  acceptance  and  farther  development  will  help 
to  establish  a  broad  and  unified  system  of  hend- 
ity. 

Doubtless  many  "  wdl-inf ormed "  penona 
still  hold  to  the  idea  of  ^  blended  "  inheritance. 
It  is  with  the  hope  of  calling  attention  to  the 
Mendelian  phenomena  involved  that  this  note 
is  submitted.  A  careful  reading  of  MacDow- 
ell's article  will  clear  up  many  puzzling  diffi- 
culties for  those  who  are  interested  in  heredity 
but  have  not  kept  up  with  the  literature  of 
the  past  few  years.  Fbancis  IUmalbt 

UMivxasnT  or  Oolokabo, 
BouLDXB,  Colo. 

DIADOPHIS   P0KOTATA  IN  NORTHERN   WISOOHBOt 

RuTHVEN^  has  recorded  the  oecurrenoe  of 
the  ring-necked  snake,  Diadophis  punctata 
(Linnseus),  at  Marquette,  Midiigan,  on  the 
strength  of  specimens  having  ''  been  taken  by 
Dr.  Downing,"  but  later  the  same  authority 
states :  '^  The  Marquette  record  is  particularly 
open  to  question  and  has  not  been  recorded 
upon  the  map.'^'  Not  having  seen  a  specimea 
from  Marquette,  Ruthven  was  perfectly  justi- 
fied in  making  his  later  statement,  in  view  oi 
the  fact  that  the  locality  was  considerably  be- 
yond the  known  northern  geographic  range  d 
the  species.  It  may  be  interesting,  however, 
in  this  connection  to  note  that  on  July  5, 1912, 
I  collected  a  ei)ecimen  of  this  species  near 
Rhinelander,    Oneida   county,    Wisconsin,  a 

locality  about  120  miles  west-southwest  of 
Marquette,  Michigan.  The  snake  was  found* 
one  and  one  half  hours  after  sunset,  extended 
full  length  across  the  wheel  tracks  of  a  sandy 
road  bordering  low  second-growth  woods  of 
Pinus  divartcata,  Betula  papyrifera,  Populvi 
tremuloidea  and  Quercus  coecinea;  in  the  late 
twilight  the  animal  was  scarcely  visible  from 
the  wagon  in  which  I  was  driving.  It  made 
no  resistance  to  being  captured,  was  perfectly 
docile,  and  soon  became  tame.  It  showed  a 
tendency  towards  positive  reaction  to  contact 

iButhven,  A.  Gh.,  1906,  Beport  GeoL  Sorr. 
Michigan  for  1905,  p.  111. 

sButhven,  A.  G.,  Thompson,  C.  and  Thompsoi, 
H.,  1912,  ''The  Herpetology  of  Miehigaa," 
Michigan  Geol.  and  BioL  Surv.,  pubL  10,  p.  lOf. 
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fltunuli  and  a  negative  reaction  to  strong  light, 
factors  which  may,  in  part>  determine  the  noc- 
turnal and  hiding  habits  of  this  species.  Un- 
fortunately I  was  not  favorably  situated  at 
Ihe  time  for  an  extensive  study  of  the  habits 
and  behavior  of  the  animal,  and  it  was,  there- 
fore, the  next  day  preserved  as  a  specimen. 

On  account  of  the  rarity  of  this  species  in 
the  northern  part  of  its  g^graphic  range  it 
seems  that  a  brief  description  of  this  specimen 
k  not  amiss.  The  general  color  of  the  back 
can  best  be  described  as  dark  bluish  olive- 
brown;  the  ventral  parts,  labials  and  neck-band 
(two  scales  wide)  are  salmon  pink,  being 
slightly  darker  postero-ventrally  and  sightly 
more  yellowish  on  the  supralabials  and  neck- 
band; a  series  of  about  40  small  black  spots 
are  scattered  irregularly  in  a  single  midventral 
line  from  the  41st  to  the  144th  ventral  plates, 
being  more  numerous  between  the  86th  and 
144th  ventral  plates.  The  total  length  is  885 
mm.;  tail,  80  mm.  The  ecutellation  is  as 
follows:  dorsal  scale  rows,  15;  ventrals,  156; 
subcaudals,  58;  supralabials,  8-8;  infralabials, 
8-7;  oculars,  2-2;  temporals,  1-1. 

Habtlbt  H.  T.  Jaokson 
17.  8.  bxpabticxnt  aorioultubb 

SOIENTIFIO    IN8TITUTI0K8    IdNUS    fiCIENOB 

In  recent  years  the  question  has  much  occu- 
pied the  public  mind  whether  fraternities  in 
schools   and   colleges    axe   desirable   or   not. 
Those  who  favor  the  negative,  often  i>oint  to 
the  low  scholarship  of  the  members  of  fra- 
ternities.    The  fraternities  have  reacted  by 
strenuous    efforts    to    raise    the    scholarship 
among  their  members.     One  of  the  national 
orcranizations  recently  offered  a  loving  cup  to 
that  chapter  in  a  group  of  universities  of  the 
Middle  West  which  would  make  during  the 
year  the  highest  scholarship  record.    The  na- 
tional  officers    asked    two    members    of   the 
faculty  of  the  University  of  Missouri  to  select 
the  chapter.    That  ought  to  be  easy.    But  it 
was    found   impossible.     To   make   such   an 
airard,  it  is  not  sufficient  to  know  that  each 
chapter  got  so  many  A's,  B^s  etc.,  or  so  many 
95'a,  Ws,  etc.,  whatever  the  symbols  may  be 
In  each  institution.    It  is  absolutely  necessary 


to  know  the  frequencies  of  these  grades  in  the 
whole  student  body  of  the  institution.  But 
none  of  these  institutions,  except  one,  could 
furnish  these  data,  although,  without'  the  fre- 
quencies being  known,  their  grades  are  prac- 
tically meaningless.  Here,  then,  we  have  in- 
stitutions which  are  generally  regarded  as  the 
representatives  of  science.  But  to  apply  sci- 
ence to  the  grades,  of  which  they  record  year 
after  year  thousands,  and  without  which  they 
appear  to  be  unable  to  get  along,  that  does  not 
seem  to  have  occurred  to  the  administrations 
of  most  of  them.  Their  alumni  look  with 
amazement  upon  their  aima  maters  which 
can  not  furnish  the  data  for  the  solution  of  so 
simple  and  so  proper  a  problem  as  that  of 
awarding  a  loving  cup  to  a  group  of  students 
who  have  distinguished  themselves  by  their 
scholarship. 

Max  Meter 
Univxbsity  or  Missoubi 

THE   LANGUAGE   OF   THE   BRAZILIAN   PEOPLE 

To  THE  Edctor  of  Soienoe:  Regarding  the 
review  of  the  work  entitled  '^Fosseis  Devoni- 
anos  Do  Paran&,"  published  in  the  March  18 
issue  of  Science  by  Dr.  Ohas.  K.  Swartz, 
Baltimore,  Md.,  in  the  last  paragraph  where 
it  mentions  the  work  done  by  Dr.  John  M. 
Clarke,  for  the  Department  of  Agriculture, 
Commerce  and  Industry  (Geological  and 
Mineralogical),  I  find  a  mistake  in  his  stating 
that  the  work  is  published  in  the  English 
and  Spanish  languages  in  parallel  columns. 
Mr.  Swartz  should  have  said  that  it  is  pub- 
lished in  Portuguese  and  English,  the  former 
being  the  universal  language  of  the  Brazilian 
people. 

E.  Braoa 


QUOTATIONS 

PROFESSORS    IN    COUNCIL 

In  the  circular  letter  that  was  sent  out  in 
the  spring  of  1913,  looking  to  the  formation 
of  a  national  association  of  university  pro- 
fessors, the  motive  actuating  the  signers  was 
indicated  in  the  statement  that,  besides  his 
interest  in  his  specialty,  the  university  pro- 
fessor is  ''  concerned,  as  a  member  of  the  leg^ 
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lative  body  of  hiB  local  institution,  with  many 
questionB  of  educational  policy  which  are  of 
SKwe  than  local  significance'';  also  that  ''he 
is  e  member  of  a  professional  body  which  is 
the  special  custodian  of  certain  ideals,  and  the 
otgBXL  for  the  performance  of  certain  functions 
essential  to  the  wril-being  of  society."  And 
the  general  purposes  were  declared  to  be  ''to 
promote  a  more  general  and  methodical  dis- 
cussion of  the  educational  problems  of  the 
university;  to  oieate  means  for  the  authorita- 
tive expression  of  the  public  opinion  of  the 
profession;  and  to  make  possible  collective 
action,  on  occasions  when  such  action  seems 
called  for."  The  letter  was  sent  out  by  Johns 
Hopkins  professors  to  members  of  the  facul- 
ties of  nine  other  universities,  and  the  re- 
sponse was  favorable  in  all  cases;  a  conference 
on  the  subject  was  held  last  November;  and 
now  announcement  is  made  of  the  names  of  a 
committee,  representing  the  chief  departments 
of  learning  and  nearly  all  the  leading  univer- 
sities of  the  country,  whose  task  it  will  be  to 
take  the  steps  necessary  for  complete  organ- 
isation. 

The  distiQctive  feature  of  the  American 
university  is  the  part  played  by  the  president. 
Nothing  even  distantly  resembling  it  exists, 
we  believe,  in  any  European  country.  That  he 
is  not  the  absolute  monarch  he  is  sometimes 
represented  as  being  is  true  enough;  but  the 
limitations  upon  his  power  are  often  of  the 
same  nature  as  those  which  have  as  a  general 
rule  obtained  in  the  case  of  what  are  usually 
designated  as  absolute  monarchies  in  the  his- 
tory of  nations.  No  university  president 
thinks  of  setting  up  his  personal  will  as  the 
sole  guide  of  his  policy.  Apart  altogether 
from  such  check  as  may  be  exercised  by  the 
board  of  trustees,  or  other  formal  governing 
body,  he  usually  consults  the  chief  professors 
in  any  matter  relating  to  their  respective  de- 
partments; and  moreover  there  exists  in  every 
university  some  form  or  other  of  faculty 
organization.  Nevertheless,  the  president^  in 
most  American  imiversities,  is  the  center  of 
power,  the  chief  fountain  of  favor  and  dis- 
favor, of  advancement  or  retardation;  and  his 
disposition    towards    any    question,    whether 


relating  to  an  individual  or  to  a  prindide  or  a 
policy,  usually  has,  or  may  have  if  he  chooaeB, 
the  contrdling  influence  in  its  detemiBstioik 

This  feature  of  the  American  naivenity 
system  has  been  the  subject  of  endhfls  ceat 
ment;  but  there  exists  alongside  it,  and  mib^ 
what  resembling  it  in  nature  and  effeet,  to- 
other feature  that  has  attracted  lees  notice. 
What  goes  oa  within  any  university  is,  in  a 
certain  sense,  its  own  private  affair;  and  it 
may  easily  happen  that  it  is  not  the  president, 
but  one  or  more  professors   or  profesBorial 
cliques,  in  whom  real  power  rests,  and  by 
whom  it  is  improperly  exercised.    Now  Iheie 
has  not  been  developed  in  our  country  either 
any  central  organ — such  as  the  Ministiy  ci 
Public  Instruction  in  European  countries,  for 
example — or  any  well-defined  body  of  univernty 
tradition,  to  operate  as  a  check  upon  any  bad 
tendencies  or  unjust  practises  whidi  may  thoi 
develop  in  any  given  institution.    When  sneh 
a  state  of  things  arises,  whether  the  blame  for 
it  belongs  to  president  or  to  professors,  all 
that  is  apt  to  happen  is  a  certain  amount  of 
grumbling,  perhaps  of  indignation;  it  is  (mly 
in  extreme  oases  that  there  is  likely  to  be  any 
overt  action.    It  may  be  that  some  professor 
is  the  victim  of  downright  persecution;  it  maj 
be  that  manageable  mediocrity  is  syetematic- 
ally  preferred  to  high  ability  which  is  some- 
what more  difficult  to  handle;  it  may  be  that 
independence  of  thought  or  freedom  of  speech 
is  frowned  upon  and  discouraged.    Whatever 
the  trouble  may  be,  appeal  is  impossible  to  any 
but  the  little  circle  within  the  imiversity  itself, 
which  is  to  all  intents  and  purposes  a  close 
corporation. 

That  the  new  association  may  supply  to  the 
American  university  professor  a  basis  for  a 
wider  and  more  catholic  appeal  in  questionB  of 
moment,  that  it  may  become  the  means  of  pro- 
moting a  professional  spirit  at  once  finer  and 
stronger  than  that  which  has  hitherto  been 
general,  must  be  the  hope  of  all  who  axe  inter- 
ested in  the  most  truly  distinctive  service 
which  universities  render  to  a  nation.  Upon 
their  immediate  promotion  of  the  general  wel- 
fare, not  only  through  the  diffusion  of  intelli- 
gence and  the  in^rovement  of  education,  but 
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ilso  tkrough  efforts  expressly  directed  to  econ- 
omic and  social  ends,  emphasis  lias  been  laid 
in  these  latter  days  as  never  before.     This 
tendency  is  bound  to  continue ;  and  the  benefits 
that  will  flow  from  our  universities  in  these 
ways  are  quite  beyond  calculation.    But  it  is 
not  difficult  to  imagine  these  results  obtained 
by  other  instrumentalities,  if  the  institution 
we  call  the  university  were  not  historically  in 
existence,  and  ready  to  furnish  them.     The 
thing  that  the  university  alone  can  supply — 
the  thing,  at  all  events,  for  which  neither  hia- 
toiy  nor  imagination  suggests  a  possible  sub- 
stitute—is the  preservation  of  high  intellectual 
ideals,  the  maintenance  of  noble  traditions  of 
science  and  learning.     Of  these  ideals  and 
traditions     university     presidents,     however 
masterful,  university  administrators,  however 
efficient,  can  not  possibly  serve  as  the  cus- 
todians.   It  is  upon  the  men  whose  business 
is  not  to  administer  but  to  teach  and  to  kam, 
not  to  manage  but  to  investigate  and  to  in- 
spire, that  we  must  depend  for  the  keeping 
alive  of  the  sacred  fire.    And  if  we  read  aright 
the  announcement  of  its  purposes,  it  is  to  the 
strengthening  of  this  conception  of  the  pro- 
fessor's status   that   the   new   association   is 
above  aU  to  be  devoted. — ^New  York  Evetdng 
Post 


SCIENTIFIC  BOOKS 

The  Scientific  Work  of  Morris  Loeh.  Edited 
by  Theodobe  W.  Richards.  Harvard  Uni- 
versity Press.    1918. 

The  many  friends  of  Dr.  Morris  Loeb  will 
feel  very  grateful  to  Professor  Theodore  W. 
Richards  for  arranging  this  volume.  It  is 
the  best  monument  yet  erected  to  the  memory 
of  a  man  whose  life  was  an  inspiration  to  all 
who  knew  him. 

The  first  part  of  the  volume  is  a  collection 
of  some  lectures  and  addresses  referring  to 
chemical  research,  the  Chemists'  Club  build- 
ing, the  chemical  museum  and  kindred  sub- 
jects. The  great  idealism  of  Dr.  Morris  Loeb, 
oombmed  with  his  practical,  well-organized 
methods  and  conceptions,  are  well  illustrated 
hy  some  passages: 
*    Pages    95-96:    ".  .  .  How,    then,    can    the 


status  of  the  independent  commercial  chemist 
be  raised  in  our  city?  By  giving  him  a  cen- 
tral rally-point;  a  home  that  proves  to  the 
layman  that  his  is  a  skilled  profession,  not  a 
mere  job-hunting  trade;  a  place  where  the 
manufacturer  or  merchant  can  find  the  man 
he  wants  without  a  rambling  search  through 
the  city  directory.  Doubtless,  some  of  our 
eolleagues  are  so  well  known  that  all  the  busi- 
ness oomes  to  them  which  they  can  handle. 
But  the  many  additional  independent  chem- 
ists, whom  our  commercial  situation  demands, 
can  only  establish  themselves  if  they  can 
secure  prop^  laboratory  facilities,  without 
hiring  attics  in  tumble-down  rookeries.  .  .  ." 

Page  96:  ''.  .  .  Every  year  scores  of  New 
Yorkers  graduate  in  chemistry  from  our  local 
institutions  and  return  from  years  of  pro- 
tracted study  in  other  American  and  European 
institutions.  They  are  enthusiastic  for  re- 
search; in  completing  their  theses  they  have 
laid  aside  definite  ideas  for  subsequent  experi- 
mentation; but  they  have  no  laboratory. 
While  waiting  to  hear  from  the  teachers' 
agency  where  they  have  registered,  while 
carrying  on  desultory  correspond^ice  with 
manufacturers  who  ma/y  give  them  a  chance, 
th^y  do  not  venture  upon  expenditure  of  time 
and  money  to  fit  out  a  private  laboratory, 
which  they  may  be  caUed  upon  to  quit  any 
minute  upon  the  appearance  of  that  desired 
appointment.  Often  necessity  or  tedium  will 
cause  them  to  accept  temporary  work  of  an 
entirely  different  character  and  indefinitely 
postpone  the  execution  of  the  experiments 
which  they  had  mapped  out.  Who  will  esti- 
mate the  loss  of  scientific  momentum,  the 
economic  and  intellectual  waste,  which  this 
lack  of  laboratory  facilities  for  the  graduate 
infiicts  upon  New  York,  as  compared  with 
Berlin,  Vienna,  Paris  and  London?  Either 
our  universities  and  colleges,  or  private  enter- 
prise, should  provide  temporary  desk-room  for 
the  independent  research  chemist." 

Pages  9»'99-l(K):  ''.  .  .  There  is  still  an- 
other point,  however,  in  which  the  American 
chemist  is  at  a  fi^reat  disadvantage  as  com- 
pared with  the  European;  the  ease  of  securing 
material  for  his  research  and  of  comparing  his 
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results  with  those  of  others.  In  Europe,  espe* 
eially  in  Germany,  research  is  never  seriously 
delayed  by  lack  of  a  needed  preparation, 
whereas,  none  of  our  supply  houses  carry  a 
full  stock  of  chemicals.  To  obtain  a  single 
gram  of  some  particular  substance,  needed  for 
a  few  preliminary  tests,  frequently  causes 
weeks  of  delay,  as  well  as  the  disproportionate 
custom  house  and  brokerage  expenses  involved 
in  the  importation  of  small  quantities.  Be- 
sides, owing  to  the  better  centralization  of 
scientific  laboratories  in  Europe,  and  the  exist- 
ence in  each  case  of  a  fairly  complete  set  of 
specimens  accumulated  in  the  researches  of 
large  numbers  of  academic  investigators,  it  is 
comparatively  easy  to  obtain  by  correspondence 
research  material  or  ^ical  specimens  for 
comparison.  In  this  country,  on  the  other 
hand,  laboratories  are  scattered  throughout 
the  numerous  colleges  and  universities,  and 
there  are  no  established  rules  by  which  speci- 
mens must  be  deposited  with  the  laboratory. 
In  smaller  laboratories,  especially,  the  chances 
of  preservation  after  the  departure  of  the 
investigator  are  not  very  good.  It  would  be, 
consequently,  very  much  more  difficult  to  ob- 
tain such  specimens  here.  I  would  suggest, 
therefore,  that  a  chemical  museum  be  estab- 
lished in  New  York,  to  perform  for  the  Amer- 
ican chemists  the  functions  that  the  Smith- 
sonian Institution  so  admirably  carries  on  for 
the  benefit  of  American  naturalists.  This 
museum  would  not  attempt  to  be  a  popular 
show-place,  but  would  embody,  in  the  first 
place,  as  complete  a  collection  as  possible  of 
chemically  pure  materials  of  the  rarer  kinds, 
so  as  to  supplement,  but  not  in  any  manner 
compete  with,  the  stock  of  commercial  supply- 
houses.  Any  scientific  investigator  would  be 
entitled  to  borrow  or  purchase  material  re- 
quired for  immediate  experimentation,  and 
all  used  articles  would  be  replaced  as  quickly 
as  possible. 

In  the  second  place,  it  would  be  a  depository 
for  specimens  of  new  substances  obtained  in 
American  research.  Every  chemist  would  be 
invited  to  send  to  the  museum  a  small  quan- 
tity of  each  substance  newly  prepared  by  him, 
not»  indeed,  as  an  evidence  of  the  good  faith 


of  his  investigation,  but,  ralher,  to  enable 
future  workers  to  obtain  such  material,  either 
for  comparison,  or  for  further  experimenta- 
tion with  the  least  possible  delay.  Many  8nb- 
stances  that  are  now  carried  away  from  nni- 
versities  by  students  who  subsequently  aban- 
don chemical  research,  or  which  belong  to  the 
families  of  deceased  chemists  who  do  not 
know  what  to  do  with  them,  would  thereby  be 
rescued  from  oblivion,  and  might  ultimately 
become  of  the  greatest  value  for  a  special 
purpose. 

Thirdly,  this  museum  would  invite  chemical 
manufacturers  to  send  standard  samples  of 
their  products,  and  thereby  facilitate  the  com- 
mercial relations  between  consumer  and  manu- 
facturer. 

To  such  a  museum  there  could  be  attached 
a  competent  staff  of  workers  for  the  prepara- 
tion of  samples  not  otherwise  available.  In 
the  analysis  of  samples  submitted  as  official 
standards,  we  should  have  the  beginning  of 
that  Chemische  Beichsanstalt  which  is  now 
the  chief  object  to  which  German  chemists 
are  directing  their  attention.^' 

Page  126 :''...  We  have  detailed  some  of 
the  more  striking  advantages  which  the  new 
building  is  expected  to  confer  upon  the  chem- 
ical profession  as  a  whole,  as  well  as  upon 
its  individual  votaries;  is  it  an  exaggeration 
to  characterize  the  constitution  of  the  Chem- 
ists' Building  Company  itself  as  a  new  era 
in   the   chemical   industry   of   our   countiyt 
In  scanning  the  list  of  shareholders,  we  find 
representatives    of    nearly    every    important 
concern,  or  even  the  larger  companies  them- 
selves; but  that  this  is  not  a  'trust,'  in  the 
sense  so  obnoxious  to  the  yellow  journalist  is 
demonstrated  by  the  conditions  of  the  partner- 
ship.   No  shareholder  can  receive  more  than 
8  per  cent,  dividends,  and  the  surplus  can  not^ 
under  any  circumstances,  accrue  to  his  bene- 
fit within  the  next  fifty  years.    This  associa- 
tion, therefore,  is  not  for  individual  profit,  bat 
for  the  raising  of  the  standards  of  chemical 
industry  and  research  in  the  United  States. 
If  we  recognize  what  the  Verein  zur  Hebung 
der  chemischen  Industrie,  founded  by  Hof- 
mann   and  Werner   Siemens,   has    done  for 
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Qennany,  we  may  well  hope  for  further  fruits 
of  this  initiative  here.  Perhaps  this  huilding 
▼ill  house  joint  laboratories  for  the  solution 
of  questions  affecting  all  manufactures  alike; 
or  experimental  stations  for  the  study  of 
natural  products  not  yet  utilized;  or  a  coop- 
erative bureau  of  standardization  for  analy- 
tical methods;  or  a  national  welfare  bureau 
for  employees  in  chemical  factories.  This 
building  does  not  owe  its  erection  to  some 
benevolent  demigod,  extending  his  protecting 
wing  over  people  unable  to  care  for  them- 
selves; it  is  a  building  by  the  chemists,  of  the 
ebemists,  and  for  the  chemists.  May  it  ever 
serve  as  an  exemplar  of  unselfish  patriotic 
cooperation ! " 

Pages  12S-129 :  " .  .  .  For,  strange  as  it  may 
seem  to  the  layman,  who  has  seen  the  ugliest 
blots  on  a  landscape  designated  as  chemical 
factories,  who  has  sniffed  with  disgust  a  chem- 
ical odor,  has  been  urged  to  believe  that  the 
chemist's  shadow  contaminates  pure  foods,  and 
has  been  taught  in  school  that  alchemy  spelled 
fraud  and  sorcery,  our  science  is  one  calculated 
to  develop  the  ideal  side  of  htmian  nature,  and 
the  chemist,  more  perhaps  than  the  votary  of 
natural  science  or  the  devotee  of  the  so-called 
humanities,  is  led  to  an  intense  interest  in 
human  development.  .  •  ." 

Page  129:  ^' .  .  .  Our  science  aspires  not 
only  to  know,  but  also  to  do.  On  the  one 
hand,  it  leads  us  to  delve  into  the  secrets  of 
nature,  in  the  minute  atom  as  well  as  in  the 
far  distant  stars,  in  the  living  cell  as  well  as 
in  the  crystallized  relics  of  the  convulsions 
from  which  this  earth  was  bom;  on  the  other, 
it  leads  us  to  apply  this  knowledge  to  the 
iimnediate  needs  of  man,  be  it  in  safeguarding 
his  health,  in  ministering  to  his  material  or 
esthetic  wants,  or  in  regulating  his  commerce 
and  in  facilitating  his  utilization  of  the 
earth's  resources.  .  .  ." 

''  •  .  .  There  are  two  ways  of  aiding  a  man 
o>r  a  cause:  by  addition  to  the  income  or  re- 
dizction  of  the  expense.  The  pecuniary  result 
to  the  beneficiary  may  be  the  same,  but  the 
moral  one  is  far  different;  it  is  not  only  the 
b^gagar  who  is  pauperized  by  the  cash  gift  and 
uplifted  by  the  aid  which  enables  him  to  earn 


his  own  livelihood.  Arts  and  sciences  may  be 
stimulated  by  prizes  and  scholarships  beyond 
a  doubt,  but  the  relation  between  donor  and 
recipient  is  not  free  from  restraint  and  the 
probability  of  human  error  in  the  selection  of 
the  right  incumbent  makes  the  method  a 
wasteful  one  at  best.  .  ." 

Part  I.  contains  also  his  lectures  on  the 
'^  Fundamental  Ideas  of  Physical  Chemistry,'' 
"Osmotic  Pressure,"  "Electrolytic  Dissocia- 
tion," "Atoms  and  Molecules,"  "Hypothesis 
of  Radiant  Matter,"  all  models  of  clear  exposi- 
tion of  difficult  subjects. 

The  170  pages  of  the  second  part  of  the  volume 
relate  exclusively  to  original  experimental  in- 
vestigations carried  out  by  Morris  Loeb  since 
1885.  His  latest  contribution  "Studies  in 
the  Speed  of  Beductions  "  was  read  by  him  at 
the  International  Congress  of  Chemistry  in 
1912,  a  few  days  before  his  untimely  death, 
which  took  him  away  in  the  prime  of  life, 
from  his  family  and  his  many  friends. 

L.  H.  Baskeland 

YONKEBS,   N.  T. 

Curiotta  Lore  of  Precious  Stones.  By  Geobob 
FfiEDERiCK  KuNZ.  Philadelphia  and  Lon- 
don, J.  B.  Lippincott  Company.  1913.  Pp. 
xiv  -f-  ^fi-  Six  color  plates,  22  double  tones 
and  24  line  cuts. 

The  object  of  this  book,  as  stated  in  the  pref- 
ace, is  to  "  indicate  and  illustrate  the  various 
ways  in  which  precious  stones  have  been 
used  at  different  times  and  among  different 
peoples,  and  more  especially  to  explain  some 
of  the  curious  ideas  and  fancies  which  have 
gathered  around  them.  Many  of  these  ideas 
may  seem  strange  to  us  now,  and  yet  when 
we  analyze  them  we  find  they  have  their  roots 
either  in  some  intrinsic  quality  of  the  stones 
or  else  in  an  instinctive  appreciation  of  their 
symbolic  significance.  Through  manifold 
transformations  this  symbolism  has  ];>ersisted 
to  the  present  day." 

To  the  interesting  task  thus  outlined  Dr. 
Kunz  has  brought  a  lifelong  familiarity  with 
gems,  knowledge  gained  by  the  formation  of 
several  collections  illustrating  the  folk-lore  of 
precious  stones  and  the  possession  of  what  is 
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on  this  subject  probably  the  most  compiehen- 
uy%  library  in  the  world.  That  Dr.  Kmus 
treats  the  subject  sympathetically  is  to  be 
expected;  that  he  will  lead  others  to  similarly 
regard  it  is  a  probable  and  desirable  result  of 
his  book.  Whoeyer  thinks  that  superstition  is 
dead  among  civilized  peoples  and  that  only 
in  an  age  of  darkness  could  a  belief  in  the 
powers  of  such  insensate  bits  of  matter  as 
gems  gain  credence,  should  read  the  diapter 
on  ^Ominous  and  Luminous  Stones"  and 
learn  how  the  innocent  and  charming  opal, 
regarded  entirely  without  prejudice  in  the 
sixteenth  century,  came,  in  the  nineteenth 
century,  to  be  invested  with  fear  and  dread. 
All  jewelers  know  that  the  superstition  re- 
garding the  opal  at  the  present  day  seriously 
interferes  with  its  sale  even  among  the  most 
enlightened.  Dr.  Kunz  evidently  would  not 
desire  to  perpetuate  superstitions  regarding 
precious  stones,  but  that  they  should  be  in- 
vested with  sentiment  he  approves.  Thus  in 
the  chapter  in  birthstones  (a  subject  which 
he  treats  exhaustively)  he  says: 

'^  Sentiment,  true  sentiment,  is  one  of  the 
best  things  in  human  nature.  While  if  dark- 
ened by  fear  it  may  lead  to  pessimism,  with 
all  the  evils  which  such  a  state  of  mind  im- 
plies, if  illumined  by  hope  it  gives  to  humanity 
a  brighter  forecast  of  the  future,  an  optimism 
that  helps  people  over  difficult  passages  in 
their  lives.  Thus,  sentiment  must  not  be 
neglected,  and  nothing  is  more  likely  to 
destroy  it  than  the  conviction  that  it  is  being 
constantly  exploited  for  purposes  of  com- 
mercialism. For  this  reason,  the  interest  as 
well  as  the  inclination  of  all  who  are  con- 
cerned in  this  question  of  birthstones  should 
induce  a  very  careful  handling  of  the  subject." 

And  again, 

^  Sentiment  may  best  be  expressed  as  the 
feeling  of  one  who,  on  a  warm  summer's  day, 
is  rowing  along  a  shady  brook  or  resting  in 
some  sylvan  dell  with  nothing  to  interfere 
with  his  tranquil  mood  and  nothing  to  spur 
him  on  to  action ;  thus  he  has  only  suggestions 
of  hope  and  indulges  in  rosy  views  of  life. 
Reality,  on  the  other  hand,  may  be  likened  to 


a  crisp  winter's  morning  when  one  is 
with  exhilaration,  conscious  of  the  tingb  of 
the  cold,  but  comfortable  in  the  knowledge  of 
wearing  a  tightly  buttoned  garment  whidi  wi& 
afford  protection  should  the  demeDts  become 
disturbing.  Superstition,  last^,  may  be  sud 
to  resemble  a  dark,  eold,  misty  ni^t,  wbea 
the  nK)on  is  throwing  malevolent  shadowB 
which  are  weird  and  distorted,  while  the  cold 
seems  to  seise  one  by  the  throat  and  aroBse  a 
passionate  desire  to  free  one's  self  from  its 
grip  in  some  way,  to  change  a  horriUe  nig^t- 
mare  into  a  pleasant  dream." 

It  is  probable  that  it  is  in  the  e]^lanati0iu 
which  he  gives  of  the  causes  of  the  ''eanooi 
ideas    and    fancies"    which    have    gaihered 
around  precious  stones  that  Dr.  Kuns  makes 
his  most  important  contribution  to  the  sob- 
ject  of  his  book.    So  far  as  the  present  writer 
is  aware,  this  has  never  been  attempted  be- 
fore so  carefully,  or  at  least  with  so  keen 
a  sense  of  the  mutual  relaticms  of  the  vari- 
ous factors  involved.    Thus  the  results  of  C17S- 
tal  gasing  are  shown  to  be  due  to  hypnoiiflm; 
fancy  for  birthstones  to  tradition;  the  posers 
of  colored  stones  to  color  effects,  and  so  oa. 
Besides  those  already  mentioned,  some  of  the 
subdivisions  of  the  subject  treated  are,  ^  Tafis- 
mans  and  Amulets,"  '^Engraved  and  Carved 
Gems  "  and  "  The  Thwapeutic  Use  of  Pied- 
ous  Stones." 

As    a    ocnnpendium    of    the    virtues   ttd 
powers    ascribed    to    precious    stones,    this 
work    is    probably    not    entirely    exhaustive^ 
but  it   is  not  meant  by  this   statement  K» 
imply  that  the  book  is  not  oompiehsnain. 
An    exhaustive    catalogue    of    the    varioos 
attributes    of    precious    stones    would   prob- 
ably lack  the  readableness  with  which  Br. 
Kuns  has  succeeded  in  investing  his  work  in 
a  remarkable  degree.    In  typograpliy  and  iUna- 
trations  the  book  exhibits  the  sumptuoasMsa 
which  has  always  marked  Dr.  Kunx's  works. 
Some  further  indication  than  is  given  of  the 
size  of  the  objects  represented  in  the  plates 
might  be  desirable  and  one  could  wish  moie  el 
the  jewels  to  have  been  i^resented  in  cokiF. 
These  are^  however,  but  diijght  ahovteanaiBii 
in  a  book  which  can  hardly  fail  in  any  part 
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to  mterest  the  stadent  of  precious  stones  and 
ol  mind* 

Oliver  C.  FABsmaTON 

The  Anarchisi  Ideal  and  Other  Eeea/ge.    By 
B.  M.  Wbnlbt. 

This    oontrihution    of    Professor    Wenley^s 
must  be  accepted  as  it  is  offered,  as  a  record 
of  varied  interests.     The  topics  considered, 
which  in  part  appeal  to  the  man  of  science, 
are  various.    The  essay  which  gives  the  name 
to  the  volume  is  entirely  retrospective  in  its 
view  and  supplies  a  parallel  in  Greek  life  for 
the  independence  of  thought  and  the  revolt 
from  established  conventions,  of  which  theo- 
letical  position  the  anarchist  is  a  practical  and 
an  extreme  expression;  it  is  a  study  of  the 
intellectual  sources  of  the  anarchist  position. 
Its  value  consists  in  broadening  the  historical 
aspect  of  movements  which  in  their  modem 
setting  are  overshadowed  by  local  situations. 
Similarly    retrospective    is    the    essay    upon 
'' Plutarch  and  His  Age."    The  central  posi- 
tion in  the  volume  is  given  to  a  review  of  the 
early  movement  towards  physiological  i>sychol- 
ogy.      This   is  an   able  presentation   of  the 
philosophical   positions   which   preceded    and 
guided    the    formation    of   psychology    as    a 
scientific  pursuit.     The  complex  origins  are 
traceable  primarily  to  Oerman  philosophers  as 
well  as  to  such  men  as  Weber,  Fechner,  Lotze, 
Hehnholtz  and  Wundt,  whose   philosophical 
interest  was  joined  to  their  more  rigidly  scien- 
tific investigations.    It  is  Professor  Wenley^s 
purpose  to  supply  not  a  narrative  of  the  con- 
tributions of  these  men,  but  rather  an  inter- 
pretation of  the  intellectual  movement  which 
^rnided    them  towards  the   consummation  to 
which   they  severally  but  differently  contrib- 
uted.      On   the   whole   the   two   educational 
essays,  ihe  one  on  ''  Heredity  and  Education  " 
and    the  other  on   the   '^  University   in  the 
United    States,"  give  ampler  opportunity  for 
Professor  Wenley's  individuality  of  thought 
and    'iofr  the  display  of  the  temper   of  his 
opinioxLB.     By  long  residence  a  member  of 
the  professorial  guild  in  this  country,  yet  by 
trpJTilTig  and  tradition  equally  at  home  in  the 
inteHeetnal  perspective  of  English  and  Scot- 


tish universities,  he  is  in  a  peculiarly  favorable 
position  to  perform  the  functions  of  compara- 
tive criticism  which  he  judiciously  exercises. 
Considerate  alike  of  the  inev&table  sbort-^ 
coniings  of  educational  provisions  in  the 
pioneering  stage  and  of  the  success  which  has 
attended  them,  he  retains  the  fundamental 
critical  attitude  in  view  of  old-world  stand- 
ards; he  retains  also  the  rare  gift  of  seeing 
things  as  they  are,  deeipite  the  enveloping  fog 
which  optimism  so  commonly  breeds.  The 
chief  note  of  his  complaint  is  the  neglect  of 
individuality  and  the  lack  of  professional 
opi>ortunity  within  academic  life  for  the  man 
of  parts,  whose  development  does  not  con- 
form to  the  conventional  channels  of  prefer- 
ment. In  a  like  sympathetic  spirit  he  attempts 
to  portray  for  English  readers  some  of  the 
peculiar  problems  which  beset  American  uni- 
versities, and  does  so  with  remarkable  suc- 
cess. From  beginning  to  end  the  volume  is 
characterized  by  a  directness  of  statement  and 
an  insight  into  relations  which  gives  the  whole 
a  higher  value  than  the  seemingly  casual 
treatment  suggests. 

Joseph  Jastsow 


TEE  PHTLOGENETIC  BELATIONSHIPS  OF 

THE  0T8TEB8 

Dbl  Jaworski,  of  Bonn,  has  given  in  the 
**  Zeitschrif t  f  iir  Induktive  Abstammungs-  und 
Vererbungslehre "  an  interesting  discussion 
of  the  phylogenetic  relationships  of  the  oys- 
ters. The  material  upon  which  he  bases  his 
new  Oetrea  genealogy  was  collected  in  the 
middle  Jurassic  (Dogger)  of  northern  Peru. 

JaworskPs  theory  is  based  on  the  discovery  of 
a  new  ostreid  in  the  Peruvian  Jurassic  of  con- 
siderable dimensions — approximately  those  of 
a  large  Ostrea  virginica,  though  much  more 
massive — characterized  by  (1)  incurved  and 
strongly  gyrate  umbones  (those  of  Ostrea  seneu 
stricto  are  approximately  straight);  (2)  by  a 
broad  and  greatly  elevated  hinge  area  (that  of 
Ostrea  is  moderately  low,  and  either  broad  or 
narrow);  (3)  by  a  ligament  partly  internal 
and. partly  external,  located  in  large  measure 
behind  the  beaks  and  produced  beyond  the 
hinge  area  prox)er  (that  of  Ostrea  is  wholly 


542 


SCIENCE 


[N.  8.  Vol.  XXXTX.  No.  lOM 


intemaly  medial  in  position,  and  confined 
strictly  within  the  hinge  area) ;  (4)  by  the 
presence  of  an  anterior  adductor  muscle  im- 
pression indicating  the  persistence  of  the 
anterior  adductor  in  the  adult  stage  (in  0$irea, 
the  anterior  muscle  has  been  observed  by  a 
number  of  embryologists  in  larval  forms 
though  never  in  stages  later  than  the 
nepionic);  (5)  by  the  presence  of  pedal  im- 
pressions indicating  a  well-defined,  though 
probably  reduced  foot  (in  Oatrea,  the  loco- 
motor organ  is  the  velimi  which  persists 
throughout  the  free  swimming  stage,  and  the 
presence  of  a  well-defined  foot  and  byssus  have 
never  been  established  even  in  the  embryo). 

These  observations  have  led  Jaworski  to  the 
theory  that  the  new  form,  the  Heterosirea 
stetnmanni  Jaworski,  represents  the  mid- 
Jurassic  ancestral  type  from  which  the  true 
oysters  of  the  Cretaceous,  Tertiary,  and  Recent 
were  directly  derived.  In  order  to  establish 
this  new  hypothesis,  it  is  necessary  to  first 
overthrow  some  of  the  critical  work  that  has 
already  been  done  along  this  line  and  from 
which  quite  different  conclusions  have  been 
drawn.  The  three  most  notable  researches  are 
those  made  by  Jackson,  of  Harvard,  Douvill6, 
of  the  French  Geological  Survey,  and  Stein- 
mann,  of  Bonn.  Jackson's  work  was  done  at 
the  Museum  of  Comparative  Zoology,  and  his 
approach  to  the  problem  was  by  way  of  the 
embiyology  of  the  oyster  and  a  number  of 
closely  related  mono-  and  heteromyarian 
groups.  The  oysters  were  watched  through  all 
stages  of  development  of  the  egg,  the  spat 
encouraged  to  attach  themselves  to  trans- 
parent media  and  the  growth  phenomena 
studied  under  magnification.  He  was  thus 
able  to  confirm  and  elaborate  many  of  the  ob- 
servations of  Huxley,  Horst  and  Brooks, 
notably  those  on  the  number  and  position  of 
the  adductor  muscles  during  the  earlier  de- 
velopment of  the  form. 

Osirea,  like  all  other  pelecypods  in  which 
the  embryonic  development  has  been  carefully 
worked  out,  passes  through  a  monomyarian 
stage  in  which,  curiously  enough,  the  single 
adductor  muscle  is  anterior  in  position,  al- 
though it  is  not  the  antecedent  of  the  anterior 


adductor  of  the  adult.    Thai  there  is  a  ihort 
period  at  the  end  of  the  prodissooonch  and  the 
beginning  of  the  dissoconeh  stages  in  whidi 
both  the  anterior  and  posterior  addacton  in 
present  and  typically  dimyarian  in  positioD. 
About  the  third  day  after  the  animal  baa  be- 
come attached,  the  anterior  adductor  evaneaoei, 
and  only  the  posterior  remains.    The  atropliy 
of  the  anterior  adductor  has  been  explained  \sf 
purely  mechanical  action:  in  the  dimyarian 
stage,  the   orientation  of  the  soft  parts  ia 
similar  to  that  of  the  typical  i>eIecypod;  die 
mouth  is  approximately  midway  between  the 
hinge  line  and  the  ventral  margin  and  ihe 
antero-posterior  axis  is  approximately  parallel 
to  the  hinge ;  as  soon  as  the  spat  become  fixed, 
there  is  a  shifting  of  this  axis  through  almost 
45  degrees  so  that  the  mouth  lies  close  19 
under  the  hinge.     This  change  in  position 
brings  the  anterior  adductor  so  near  the  hinge 
that  it  loses  most  of  its  efficiency;  there  ifl, 
therefore,  a  compensating  increase  in  the  sin 
and  effectiveness    of    the   ix>sterior  adductor 
which  is  gradually  shifted  to  a  point  of  van- 
tage near  the  central  portion  of  the  valves. 

The  character  and  mode  of  development  0! 
the  soft  parts,  as  a  whole,  have  led  Jackson  to 
the  belief  that  Ostrsa  is  the  sessile  analogne 
and  the  direct  descendant  of  the  free  swim- 
ming Perna.    The  difference  in  habit  wonU 
readily  explain  the  unequal  valves  and  the 
absence  of  the  foot  in  the  one  form  and  ^ 
equal  valves  and  well-developed  foot  in  tiie 
other.    Perna  is  characterized,  however,  by  a 
series  of  vertical  cartilage  grooves  while  in 
typical  Oatrea  there  is  a  single  tri^nal  sob- 
umbonal  pit.     Jaworski's    criticism    of   Pr- 
Jackson's  theory  of  the  relationships  seema 
pertinent:  the  very  fact  that  the  young  <rf 
Perna  possess  a  single  sub-umbonal  pit  simiiar 
to  that  of  Oetrea  and  the  adults  a  series  of  pita 
implies  a  highly  specialized  type.    The  Am- 
larity  of  the  young  of  Ostrea  and  Perna  may 
very  properly  be  due  to  descendence  aloaog 
collateral  lines  from  a  common  aviculoid  an- 
cestor, but  there  is  small  evidence   of   any 
more  direct  relationship.     Jackson  conaideis 
Exogyra  and   OrypJtaa  derivative  forma  oi 
Oatrea  which  have  become  highly  modified. 
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DouviU^,  like  Jackson,  considers  the  oysters  as 
direct  descendants  of  true  aviculoids  not  from 
Pema,  however,  hnt  from  Lima.  The  sessile 
ayicnloids  are  cemented,  as  a  rule,  by  the 
right  yalve,  while  in  the  oysters  it  is  the  left 
valve  that  is  attached.  However,  it  is  probable 
•that  Douville  overvalues  the  systematic  im- 
portance of  this  character,  for  in  the  inequi- 
valved  Pectens  it  is  sometimes  the  rig^t  valve 
and  sometimes  the  left  which  is  the  more  con- 
vex. Lima,  a  significant  fact  to  Douvill^ 
assumes  an  almost  vertical  position  as 
indicated  by  the  approximately  equal  valves 
and  the  presence  in  both  of  a  byssal  opening. 
Furthermore,  the  characters  of  the  ligament 
are  similar  in  the  Ostreas  and  the  Limas.  The 
Ostrea,  however,  does  not  apparently  attach 
itself  by  a  byssus  at  any  stage  in  its  develop- 
ment. Jackson  watched  very  carefully  for 
such  a  phenomenon,  but  was  unable  to  find  any 
trace  of  it.  On  the  contrary,  the  spat  appear 
to  attach  themselves  at  the  very  beginning  of 
cementation  by  the  margin  of  the  reflected 
mantle.  If  the  Ostreids  were  the  direct  de- 
scendants of  Lima,  as  Douvill6  believes, 
they  would  probably  reveal  to  a  skilled  embry- 
ologist  such  as  Jackson  some  clue  to  the  pres- 
ence of  a  former  attachment. 

Two  major  groups  of  Ostreids  have  been 
established  by  Douvill6:  in  the  one,  he  has 
assembled  all  the  dominantly  smooth  forms,  in 
the  other,  all  the  dominantly  plicate.    In  both 
CTToups,  he  finds  forms  with  straight  umbones 
and  those  with  gyrate  beaks,  and  the  outline  of 
the  species  is,  in  his  opinion,  directly  asso- 
ciated   with    the    environment.      Thus,    the 
straight-beaked  Pycnodonta  is  characteristic 
of  deep  and  quiet  waters,  while  forms  with 
strongly  twisted  umbones,  such  as  Exogyra, 
are  developed   in  the  more  shallow   waters, 
^Fhere  there  are  strong  currents  to  be  resisted. 
If  this  theory  be  accepted,  it  is  difficult  to 
account  for  the  frequent  association  of  Pycno^ 
donta  and  Exogyra  in  considerable  numbers 
in  the  same  marl  bank.    In  his  correlation  also 
of    the  sculpture  of  the  plicate  group  with 
tbeir  environment,  his  theories  seem  unwar- 
ranted by  the  facts.    It  is  true,  to  be  sure, 
that,  as  a  rule,  the  right  valve  of  the  Ostreids 


is  lees  vigorously  sculptured  than  the  left,  but 
there  is  no  evidence  that  the  sculpture  evan- 
e&(ces  more  rapidly  in  the  littoral  forms.  On 
the  contrary,  a  strong  ribbing  is  most  fre- 
quently developed  where  the  need  for  resist- 
ance is  greatest. 

I>ouvill6  as  well  as  Jackson  considers  the 
Qryphmaa,  Pycnodontas  and  Exogyras  as  de- 
rivatives of  the  true  oysters.  Jaworski  does 
not  admit,  however,  that  the  Ostreids  of  the 
Triassio  which  have  served  as  the  theoretical 
ancestral  types  are  true  oysters.  Steinmann 
traces  the  ancestors  of  the  group  even  back  of 
the  Mesozoic  and  considers  Eurydesma  of  the 
Permo-Oarboniferous  of  Australia  and  India 
as  the  true  ancestor  of  the  Ostreid  stock.  This 
form  is  characterized  by  a  heavy,  lamellar 
shell,  prosogyrate  beaks,  a  marginal,  poster- 
iorly produced  ligament,  and  possibly  an  in- 
cipient dentition.  The  most  significant  fea- 
ture, namely,  the  character  of  the  muscle  im- 
pressions, is  doubtful:  the  form  has  been 
commonly  accepted  until  recently  as  mono- 
myarian.  Morris,  however,  observes  "  there  is 
one  large  impression  posteriorly  and  perhaps  a 
small  one  anteriorly."  If  the  presence  of  an 
anterior  as  well  as  a  posterior  scar  can  be 
established,  Eurydesma  would,  in  the  opinion 
of  Jaworski,  fall  in  line  behind  Heieros' 
trea;  if  its  absence  can  be  proved,  Eurydesma 
should  be  considered  as  the  ancestral  form  of 
the  OryphcBOs  and  Exogyrae.  It  is  Meteroetrea 
eteinmanni  Jaworski  which  its  describer  con- 
siders the  true  ancestor  of  the  true  oyster. 

The  line  of  development  between  the  two 
forms  is,  in  his  opinion,  well  defined,  and  easy 
to  follow :  the  degree  of  coiling  of  the  umbones 
is  functional  upon  the  ratio  of  the  size  of  the 
left  valve  to  the  adhering  surface;  the  larger 
the  area  of  cementation,  the  stronger  the 
tendency  toward  an  elongate  outline  and 
straightened  umbones ;  with  the  change  in  the 
direction  of  the  beaks,  there  is  a  corresponding 
shift  of  the  ligament  from  its  original  position 
along  the  posterior  margin  to  a  more  effective 
point  of  attachment  directly  beneath  the  tips 
of  the  umbones.  The  obsolescence  of  .the 
anterior  adductor  is  doubtless  the  result  of  the 
shift  of  the  antero-posterior  axis  consequent 
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upon  the  readjustment  of  the  soft  parts  of  ihe 

Jaworaki  evolves  and  develops  another 
theoiy  of  phylogenetic  relationship  which 
seems  so  untenable  that  it  may  be  disregarded 
— ^namely  that  the  strongly  plicated  oysters 
such  as  the  Ostrea  edulis  are  the  descendants 
of  the  strongly  plicate  Oryph(Ba$  of  the  Meso- 
soic.  The  surface  sculpture  is  not  a  funda- 
mental character  among  the  oysters  and  there 
is  no  reason  to  search  for  its  cause  in  distant 
ancestral  relationships.  Regarding  the  phy- 
logenetic significance  of  Heteroairea  stein- 
manni  it  would  seem  ihat  it  was  an  entirely 
too  specialized  form  to  have  given  rise  to  the 
subsequent  Ostrea  stock. 

J.  A.  OABDinn 

Johns  Hopkins  Univxbsity, 
BALTiicoai,  Md. 


SPECIAL  ABTICLB8 
THE  CHEMIOAL  DYNAMICS  OF  LIVINO  PROTOPLASM 

Van't  Hofp's  formulation  of  the  laws  of 
chemical  dynamics  has  proved  so  stimulating 
to  various  fields  of  chemistry  that  it  may  be 
expected  to  be  similarly  useful  if  it  can  be  ap- 
plied to  the  activities  of  living  protoplasm. 

The  writer  finds  that  by  measuring  the  elec- 
trical resistance  of  living  tissues  it  is  possible 
to  follow  the  progress  of  reactions  in  proto- 
plasm in  the  same  way  that  van't  Hoff  fol- 
lowed the  progress  of  reactions  in  vitro.  It 
therefore  becomes  possible  to  apply  van't 
HofTs  methods  and  f ormulsB  directly  to  proto- 
plasm in  its  living  and  active  condition.  The 
following  example  will  suffice  to  show  how  this 
may  be  accomplished. 

The  electrical  resistance  of  living  tissue  of 
the  marine  alga  Laminaria  was  measured  by 
a  method  which  has  been  previously  described.^ 
The  tissue  had  in  sea-water  a  resistance  of 
980  ohms.'  On  being  placed  in  NaCl  .62M 
(which  had  the  same  conductivity  as  sea- 
water)  the  resistance  fell  after  10  minutes  to 
855  ohms  and  after  20  minutes  to  745  ohms: 
it  continued  to  fall  rapidly  and  finally  became 

1  Science,  N.  S.,  35:  112,  1912. 

2  If  left  in  sea-water  this  resistance  is  main- 
tained for  a  long  time. 


stationary  at  320  ohms.  This  represents  the 
deatih  point.  The  total  change  produced  by  the 
NaOl  was  980^820  =  600  ohms.*  In  order  to 
find  out  whether  this  change  had  been  pro- 
duced in  such  a  way  as  to  correspond  to  a 
known  type  of  ch«nical  reaction  the  amount 
of  change  was  measared  at  brief  intervals. 
The  results  are  given  in  Table  L 
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a  =  total   change  =  980-320  =  660   ohms. 
Temperature  18.5*  C. 

According  to  van't  Koff  we  can  determine 
from  such  measurements  whether  one,  two  or 
more  substances  are  taking  part  in  the  reac- 
tion. If  only  one  substance  takes  part  (or 
if  two  substances  take  part  but  only  one  of 
them  changes  its  concentration  noticeably) 
the  reaction  is  said  to  be  of  the  first  order 
(monomolecular)  and  it  proceeds  according  to 
the  formula 

fc  =  7  log , 

in  which  t  is  the  time  which  has  elapsed  be- 
tween the  beginning  of  the  reaction  and  the 
taking  of  the  measurements,  x  is  the  losa  in 

s  The  fact  that  this  action  of  NaCl  may  be  aa- 
tagonized  by  OaCla  does  not  affect  the  subaequeant 
discussion. 
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resiatanoe  at  the  time  t,  a  is  the  total  amount 
of  change  in  resistance  when  the  reaction  is 
completed  and  X;  is  a  constant  (called  the  ve- 
locity constant)  which  indicates  the  speed  of 
the  reaction.  If  the  reaction  is  of  the  first 
order  (monomolecular)  h  should  come  out  con* 
stant  provided  the  temperature  be  kept  con- 
stant during  the  reaction. 

In  this  case  a,  which  represents  the  total 
amount  of  change,  is  980  —  320  =a  660  ohms, 
while  X  represents  the  loss  of  resistance  after 
10,  20,  30  minutes,  etc.  In  the  calculations 
common  logarithms  have  been  employed.  It 
will  be  seen  from  the  table  that  h  is  nearly 
constant:  the  variations  are  no  greater  than 
are  commonly  found  in  measuring  chemical 
reactions  in  the  test  tube.^  It  is  probable  that 
they  would  have  been  smaller  if  the  tempera- 
ture could  have  been  kept  perfectly  constant. 

The  simplest  interpretations  of  this  are  as 
follows.  We  may  supi)ose  that  the  NaGl  re- 
acts with  some  one  substance  in  the  proto- 
plasm but  that  so  little  of  the  NaCl  is  used  up 
that  its  concentration  changes  but  slightly .' 
It  can  be  shown  by  analytical  methods  that 
the  concentration  of  the  NaCl  suffers  but  little 
changa  In  all  of  the  experiments  more  than 
1^00  C.C.  of  KaCl  .52Jf  were  employed  to 
10  c.e.  of  tissue. 

It  should  be  added  that  if  a  series  of  reac- 
tions is  involved  what  we  measure  is  practi- 
cally the  rate  of  the  slowest  of  the  series. 

*  Tlie  most  eonstant  value  of  2r  is  obtained  when 
the  material  is  sound  and  is  taken  directly  from 
the  ocean  just  before  the  beginning  of  the  ex- 
periment. The  temperature  should  not  be  al- 
lowed to  rise  mueh  above  that  at  whieh  the  plants 
have  been  growing.  The  fronds  should  be  neither 
too  old  nor  too  young,  and  should  not  have  repro- 
ductive organs.  Fronds  should  be  selected  which 
have  the  mechanieal  properties  requisite  to  cause 

the  disks  to  lie  flat  in  the  apparatus  when  it  is 
eloeed,  but  to  separate  spontaneously  whoi  it  is 

opened.  Failure  to  realise  these  eonditions,  as 
^r«n  as  other  imperfections  in  technique,  may 
produce  irregular  fluctuations  in  the  value  of  h, 
^This  applies  as  well  if  we  suppose  that  the 
^aCl  in  uniting  displaces  some  olher  substance 
(^.  g>,  CaCfls)  provided  the  latter  is  not  allowed 
to   accumulate  too  mueh  in  the  solution. 


An  alternative  interpretation  is  that  the 
loss  of  resistance  is  due  to  the  spontaneous 
change  of  some  one  substance  in  the  proto- 
plasm, a  process  which  goes  on  with  extreme 
slowness  until  catalyzed  by  the  NaOl.  This 
view  is  of  great  interest  because  it  implies 
that  the  process  of  death  is  always  going  on 
even  in  a  healthy  and  growing  cell. 

If  we  suppose  the  NaCl  to  act  as  a  catalyzer 
it  may  be  that  the  reaction  which  it  accele- 
rates is  the  hydrolysis  of  some  substance  in 
the  protoplasm.  This  would  behave  as  a  reac- 
tion of  the  first  order  since  the  concentration 
of  neither  the  NaCl  nor  the  water  would 
undergo  much  alteration.  The  reaction  might 
be  compared  to  the  hydrolysis  of  cane  sugar 
(when  catalyzed  by  acid)  which  behaves  as  a 
reaction  of  the  first  order. 

On  this  view  death  would  be  due  to  the 
hydrolysis  of  some  substance  (probably  pro- 
tein) in  the  protoplasm.  There  is  a  variety 
of  evidence  that  death  is  accompanied  by  such 
hydrolysis. 

We  should  not  overlook  the  possibility  that 
the  opposite  process  (dehydration)  would  grive 
quite  the  same  result.  Death  is  often  ac- 
companied by  the  coagulation  of  certain  pro- 
teins. According  to  some  authors  coagula- 
tion involves  dehydration  while  according  to 
others  it  is  a  process  of  hydrolysis.* 

We  may  now  consider  other  possible  sug- 
gestions. One  is  that  the  progress  of  the  re- 
action is  determined  not  by  the  number  of 
substances  taking  part  but  by  diffusion.  The 
NaCP  diffuses  inward  (and  the  other  salts 
outward)  rapidly  at  first,  then  more  and  more 
slowly,  thus  affording  a  certain  likeness  to 
the  curve  of  a  reaction  of  the  first  order.  The 
incorrectness  of  this  interpretation  is  shown 
by  a  study  of  the  temperature  coefficient.  The 
temperature  coefficient  of  diffusion  is  low,  the 
increase  in  the  rate  of  diffusion  being  less  than 
30  per  cent,  for  an  increase  of  10**  0.  The 
increase  in  the  velocity  of  the  reaction  of 
NaCl  with  living  protoplasm  amounts  to  over 
150  per  cent,  for  an  increase  of  10®  0.,  which 

0  The  addition  or  splitting  off  of  H  ions  would 
also  behave  as  a  reaction  of  the  first  order. 
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ahowB  clearly  that  we  are  dealing  with  a  chem- 
ical reaction.  We  must,  therefore,  exclude 
the  interpretation  that  difbaion  is  the  deter- 
mining factorJ 

Another  suggestion  is  that  the  result  is  due 
merely  to  the  fact  that  the  majority  of  the 
cells  are  more  accessible  to  the  reagent  or  less 
resistant  to  it  than  the  rest,  so  that  more  cells 
are  killed  in  the  first  minute  than  in  the  sec- 
ond and  so  on.  But  if  this  were  the  case  we 
could  not,  after  a  lapse  of  ten  minutes  (when 
the  loss  of  resistance  already  amounts  to  125 
ohms),  restore  the  tissue  to  its  initial  resist- 
ance by  replacing  it  in  sea-water.  This  can 
be  done  and  there  is  no  evidence  that  the  tissue 
is  in  any  way  injured  by  such  treatment  with 
KaCl.'  The  same  piece  of  tissue  may  be 
'  treated  with  NaCl  (for  five  minutes)  and  re- 
placed in  sea-water  several  times  each  day  for 
ten  days  in  succession  without  showing  any 
sign  of  injury.* 

This  leads  us  to  the  following  conclusion. 
Since  the  effect  of  NaCl  is  within  wide  limits 
completely  reversible,  without  production  of 
injury,  the  conception  of  the  chemieal  dynam- 
ics of  living  protoptaem  here  developed  applies 
not  only  to  reactions  which  produce  death  hut 
also  to  reactions  which  involve  no  injury  and 
which  form  a  normal  part  of  the  activity  of 
the  cell.    This  conclusion  is  fully  confirmed 

V  There  are  other  important  reasons  opposed  to 
the  suggestion  that  diffusion  is  the  determining 
factor.  One  of  these  is  the  length  of  time  re* 
quired  for  the  process.  If  tissue  is  transferred 
from  sea-water  to  sea-water  diluted  with  one  or 
two  volumes  of  distilled  water,  there  is  a  change 
of  resistance  which  continues  until  equilibrium 
has  been  restored  by  diffusion.  This  process  at 
18*  0.  doee  not  take  more  than  ten  minutes, 
whereas  nearly  three  hours  would  be  required  for 
the  reaction  with  NaCl  which  we  have  been  mess- 
uring. 

•  This  and  other  experiments  show  that  the  in- 
crease in  the  conductivity  of  the  protoplasm  is  not 
to  be  attributed  to  an  increase  in  the  concentra- 
tion of  electrolytes  within  the  cell  but  rather  to  a 
decrease  in  the  viscosity  of  the  protoplasm  (or  to 
an  increase  in  some  other  factor  which  facilitates 
the  passage  of  ions). 

•  ScnNCB,  K.  6.,  86:  850,  1918. 


by  experiments  with  a  variety  of  other  sab- 
stances.  W.  J.  v.  OSTBKHOUT 
Laboratobt  or  Plakt  Physiologt, 
Harvard  IJNivxasiTT 


THB   AMEBIC  AN   ASSOCIATION   FOB  TEB 
ADVANCEMENT  OF  SCIENCE 

SlCnON    H — ^ANTHBOPOLOGT    AND    PSTCHOLOST 

At  the  recent  annual  meeting  of  the  Amerifan 
Association  for  the  Advancement  of  Science  hdd 
at  Atlanta,  Georgia,  December  29  to  January  2, 
Section  H — ^Anthropology  and  Psychology— par- 
ticipated in  four  sessions.  Tuesday  afternoon  was 
devoted  to  a  "general  interest"  session  at  whidi 
Professors  Max  Meyer  and  laghtner  Witmer 
spoke.  Wednesday  morning  was  given  over  to  a 
joint  meeting  with  the  Southern  Society  for  Phi- 
losophy and  Psychology;  Thursday  morning  to  a 
joint  session  with  Section  L — ^Education,  and 
Thursday  afternoon  to  a  joint  session  of  all  three 
of  these  organizations.  In  all  some  twenty-two 
papers  were  presented. 

The  following  officers  were  elected:  Viee-prenr 
dent  of  the  Association  and  Chairman  of  the  Sec- 
tion, Dr.  Clark  Wissler,  of  the  American  Museum 
of  Natural  History;  Member  of  the  Sectional 
Committee  (to  succeed  Dr.  G.  A.  Dorsey),  Pro- 
fessor Lightner  Witmer,  of  the  University  of 
Pennsylvania;  Memher  of  the  CounoU,  Profeflsor 
Max  Meyer,  of  the  University  of  Miseonri;  Mem- 
ber of  the  General  Committee,  Professor  Lu  B. 
Geissler,  of  the  University  of  Georgia. 

The   following  twelve   papers   were   presented 
under  the  auspices  of  Section  H: 

The  Present  Problems  of  Physiological  Psychol- 
ogy: Max  Miyxbl 

Psychologists  generally  are  beginning  to  realise 
that  the  study  of  consciousness  is  only  a  second- 
ary, an  auxiliary  branch  of  psychology.     But  it 
is  a  mistake  to  think  that  psychology  eaa  be  de- 
fined simply  as  the  study  of  behavior.     The  study 
of  plant  behavior  is  the  business  of  the  botanist 
Nothing  forbids,  of  course,  interest  in  plant  be- 
havior on  the  part  of  the  psychologist  save  eom- 
mon  sense,  which  would  call  a  man  a  botanist  if  he 
is  more  interested  in  plant  behavior  than  in  hu- 
man life.    In  a  similar  way  the  study  of  animal 
behavior  must  be  regarded  as  primarily  the  task 
of  the  zoologist.     And  the  study  of  homan  be- 
havior seems  to  be  largely  the  province  of  the 
sociologist    (including  under  ''sociology''    aa  a 
special  branch  the  science  of  education).     Is  then 
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nothing  left  for  the  psychologist  as  his  proper 
ieldf    K7  answer  is  that  it  is  the  psychologist 's 
business  to  make  comprehensible  that  link  which 
is  interposed  between  our  sensory  surfaces  and 
oar  mnsdes^  the  function  of  the  nervous  system. 
Apparently,  this  demand  is  supplied  by  a  scien- 
tist who,  again,  is  not  the  psychologist — by  the 
physiologist.     As  a  matter  of  fact,  however,  a 
text-book  on  the  physiology  of  the  nervdus  sys- 
tem, even  such  as  Sherrington's  or  Loeb's,  would 
not  suit  the  needs  of  a  college  class  in  psychology. 
I  should  say,  therefore,  that  the  psychologist's 
task  consists  'in  making  comprehensible  the  func- 
tion of  the  nervous  system  as  the  chief  deter- 
miner of  all  those  varied  forms  of  human  behavior 
which  we  find  described  in  a  good  novel,  in  the 
drama,  in  biography,  in  history,  in  the  newspaper. 
In  order  to  illustrate  this  task,  a  number  of  typi- 
cal problems  were  discussed  and  solutions  pro- 
posed. 

Children  with  Mental  Defects  Distingviehed  from 
MentaUy  Defective  Children:  Lightneb  Witmsb. 
''Were  society  so  organized  that  success  in  life 
in  every  sphere  of  activity  were  dependent  upon 
a  good  enough  ear  to  turn  a  tune,  many  persons 
who  are  now  doing  useful  work  in  the  world  would 
have  to  be  relegated  to  the  class  of  imbeciles." 
Several  eases  were  reported,  among  them  the  case 
of  a  boy  who  at  fourteen  years,  although  he  was 
normal  in  appearance  and  behavior  and  had  been 
attending  school  regularly,  was  at  the  educational 
stage  of  a  child  of  seven.    He  was  unable  to  read 
for  himself,  for  pleasure  or  profit,  and  his  spell- 
ing was  as  deficient  as  his  reading.     When  he 
wrote  a  letter  it  waa  impossible  to  make  out  his 
meaning  without  knowing  what  he  had  intended 
to  saj^.    Careful  examination  showed  that  the  boy 
vraa  saftering  from  a  language  defect,  psycholog- 
ically  a  defect  of  memory.     There  was  both  a 
in    retaining   new    impressions    and   a 
in  the  recall  of  impressions  which  had 
been    received  and  partially  retained.     He   was 
word   deaf  as  well  as  word  blind;  or,  to  put  it 
aeientlflcally,  he  was  a  case  of  congenital  aphasia. 
"Cong^tial  aphasia  is  a  more  serious  defect  to 
tile  individual  than  the  lack  of  an  ear  for  music, 
beeanse  of  the  social  and  industrial  importance 
of  speech;  perhaps  also  because  a  certain  measure 
of  lan^piage  development  is  essential  for  accurate 
thinldjig.  ...  I  regard  the  child,  for  that  matter 
the  sidxilt  also,  as  composed  of  a  number  of  traits, 
some  oii  them  assets  if  they  favor  normal  mental 
developmsut  and  success  in  adult  life;  some  of 
tbem  defects  if  they  provoke  retardation,  arrested 


development,  delinquency  and  crime.  There  is  no 
so-called  normal  person  who  does  not  possess  some 
defects  along  with  his  assets.  The  type  of  child 
in  whom  I  am  especially  interested  and  for  whom 
I  organized  and  am  directing  the  work  of  the 
psychological  clinic  at  the  University  of  Pennsyl- 
vania, is  the  child  who  has  so  many  and  such 
severe  mental  defects  as  seriously  to  interfere  with 
normal  development  in  the  home  and  in  the  school 
and  to  prognosticate  his  arrival  at  adult  age  ar- 
rested in  mental  and  moral  development.  Because 
a  child  has  one  or  a  few  mental  defects,  we  must 
not  characterize  him  as  mentally  defective.  .  .  . 
A  strictly  scientific  nomenclature  will  dispense 
with  the  term  'mentally  defective,'  as  failing  to 
characterize  with  sufficient  definiteness  the  class 
of  children  under  consideration.  What  character- 
izes 'memtally  defective'  children  is  not  that  they 
are  mentally  defective,  for  other  children,  in  fact 
all  children,  are  mentally  defective,  but  that  they 
are  so  defective  mentally  as  to  be  socially  unfit. 
For  the  term  'mentally  defective'  I  would  there- 
fore propose  substituting  the  term  'socially  unfit' 
or  'socially  defective.'  " 

Published    in    The   Psyeholoffiedl    CUnio,    Vol 
VII.,  No.  7,  December  15,  1913. 
Some  Fundamentai  Concepts  in  Sooial  Psychology: 

L.  B.  Gbissler.     (By  title.) 

Correlation  of  Mental  and  Fhysicdt  Measurement: 

Jasper  C.  Baanxs. 

The  correlations  described  in  this  paper  are 
based  upon  the  physical  measurements  of  one 
hundred  students,  members  of  the  psychology 
class  in  Maryville  College,  during  the  year  of 
1912-13  and  the  fall  term  of  1913.  The  list  in- 
cludes fifty  young  men  and  fifty  young  women 
representing  all  of  the  four  college  classes  and 
twenty  different  states.  The  average  age  of  the 
young  men  was  21.7  years,  while  the  average  age 
of  the  young  ladies  was  21.3  years.  The  youngest 
in  each  case  was  17.  The  oldest  young  man  was 
26,  and  of  the  young  ladies  31.  The  mental  meas- 
urements are  in  terms  of  grades  received  by  the 
students  in  their  various  studies,  and  hence  are 
not  mental  measurements  in  the  laboratory  sense 
at  alL  The  physical  measurements  were  five: 
height,  weight,  vital  capacity,  length  and  width 
of  head.  The  apparatus  used  was  the  stadiometer, 
anthropometric  scales,  wet-spirometer  and  head 
calipers. 

According  to  the  method  of  group  oomparison 
there  seems  to  be  very  little  relation  between 
height  and  scholarship,  or  weight  and  scholarship. 
But  between  the  vital  capacity  and  mental  abil- 
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ity  th0P»  appMkn  to  be  lome  oorrelatknii  bj  the 
method  of  eompariB<m,  jrei  wben  eompatod  bj 
Peanon  aietltod  the  index  of  oorrelatlon  is  rerjr 
small.  The  eoeffleieiits  of  eonelatioii  caleulated 
by  the  Peanon  method  are  ae  fc^ws: 

Men  Women 

Weight  and  daae  standing 056  .052 

Height  and  class  standing 023  .216 

Vital  eapaeitj  and  class  stdg 085  .245 

Cephalic  index  and  class  stdg —  .033  —  .151 

In  summing  np  the  foregoing,  it  appears  that 
the  meaenremeats  in  this  series  have  little  interde- 
pendence. 

The  index  of  correlation  except  in  the  case  of 
the  vital  capacity  of  women,  ia  a  negligible  quan- 
tity. However,  the  number  of  cases  is  too  small 
in  our  investigation  to  jnetify  the  statement  of 
any  general  conclusion  or  law.  It  may  be  said, 
nevertheless,  in  the  hundred  eases  studied,  there 
seems  to  be  little,  if  any,  eorrelation  between  men- 
tal ability,  as  shown  by  class  standing  of  college 
students,  and  height,  weight,  lung  capacity  and 
cephalic  index. 

The  Causes  of  the  DecKning  Birth-rate:  J.  Mo- 

KxxN  Cattcll. 

The  completed  family  of  contemporary  scien- 
tiHc  men  is  about  2,  the  surviving  family  about 
1.8  and  the  number  of  surviving  children  for  each 
scientific  man  about  1.6.  Twenty-two  per  cent,  of 
the  families  are  childless;  only  one  family  in  sev- 
enty-flve  is  larger  than  six.  The  same  conditions 
obtain  for  other  college  graduatee.  The  speaker 
discussed  the  biological  causes  through  which  the 
fertility  of  a  woman  has  been  limited  to  an  aver- 
age of  about  twelve  children,  the  social  causes 
which  lead  about  one  half  of  all  women  of  child- 
bearing  age  to  remain  unmarried,  and  the  patho- 
logical and  psychological  causes  which  give  the 
preeent  family  of  two  or  three  children.  Answers 
had  been  received  from  461  leading  sclentilc  men 
giving  the  causes  which  led  to  the  limitation  in 
the  sise  of  their  families.  One  hundred  and  sev- 
enty-six were  not  voluntarily  limited,  while  285 
were  so  limited,  the  cause  of  the  voluntary  limita- 
tion being  health  in  138  cases,  expense  in  98  cases 
and  various  other  reasone  in  54  cases.  Childless- 
ness was  involuntary  in  two  thirds  of  the  cases. 
In  the  standardised  family  of  two  the  condition 
is  desired  in  six  cases  out  of  seven.  In  over  one 
third  of  the  families  the  limitation  was  involun- 
tary, due  to  infertility  and  other  pathological 
causes,  but  if  these  had  not  obtained,  voluntary 


limitation  would  have  occurred  in  nearfy  all  or 
perhaps  in  all  cases. 

On  the  Sffect  of  Adaptation  on  the  Temperat%n 

Difference  Limen:  Edwina  Abbott. 

The  eifect  of  adaptation  to  different  tampen- 
tures  on  the  difference  limen  for  40®  C,  37.5*  C, 
85*  C,  32.5^  C,  30®  C,  27.5*  C,  25*  C,  22^'  C, 
20''  C.  and  17.5*  C.  was  detormmed.    Water  ^na 
used  as  the  adaptation  medium  and  was  kept  at 
any  desired  temperature  by  means  of  an  deetrie 
heater  controlled  by  an  electric  thermostat    The 
fingers  of  both  hands  of  the  subject  were  adapted 
to  a  certain  temperature  as  far  as  the  aeeond 
joint  and  when  adaptation  was  complete  the  fin- 
gers were  raised  and  thoee  of  one  hand  dipped  ialo 
water  of  the  standard  temperature  and  those  of 
the  other  hand  into  water  of  the  variable  tem- 
perature for  the  difference  limen  test.    The  method 
of  right  and  wrong  cases  was  used  in  detennining 
the  limen  and  the  fingers  readapted  before  each 
test.    Four  trained  subjects  were  used. 

The  resulto  indicate  that:    (1)   The  differsBoe 
limen  for  a  given  temperature  after  a  given  adap- 
tation  temperature  is   relatively  constant  for  a 
given  individual;  (2)  the  absolute  amount  of  the 
difference  limen  under  such  circumstances  diSen 
for  individuals,  but  the  relation  between  the  limins 
for  different  temperatures  after  any  given  adaip- 
tation  temperature  remains  the  same  for  different 
individuals;   (3)  the  point  of  greatest  sensitiTitj 
to  difference  lies  at  32.5"*  C;   (4)  the  preceding 
adaptation    temperature    affects    the    difference 
limen    for   a   given    temperature,   the   diiVerenee 
limen,  in   general,   increasing  as  the   ad^tatisn 
temperature  varies  from  the  etandeurd   teoqiert- 
ture;    except  for   32.5**   C.   where  the   diff^reeee 
limen  remains  constant  under  all    eonditioBS  of 
adaptation. 

Eventually  to  appear  in  the  Fsfehotofficai  <•- 
view,  Monograph  Series. 

A  Study  of  the  Behavior  of  the  Chick:  Aba  HaB 

AXUTT, 

In  February  of  1913  work  suggeeted  by  that  of 
Fer6  on  the  effect  of  alcohol  on  the  phyaiologisal 
development  of  the  chick  was  undertaliflA  in  the 
biological  laboratory  of  Neweomb  OoUega.  It 
was  found  possible  to  raise  healthy  ehieks  fiom 
eggs  which  had  been  subjected  to  aleohdlie  treat- 
ment,  but  the  behavior  of  these  chicks  differed 
from  that  of  normal  chicks  hatehed  Ia  the  same 
incubator  at  the  same  time. 

The  reactions  to  light  and  thm  pecking  tad 
drinking  reactions  of  the  abnormal  ehieka  differed 
but  little  from  those  of  normal  <»hi<»ini. 
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Abnormal  and  normal  chicks  were  placed  on 
itonde  from  10.7  em.  to  179  em.  above  the  box  in 
whieh  th^  were  kept  and  the  height  at  which 
th^  refoaed  to  jump  recorded.  The  abnormal 
ebicks  jumped  from  greater  heights. 

To  determine  the  difference  in  rapidity  of  leam^ 
mg  three  mazes  were  used,  one  a  straight  path 
blind  at  one  end,  one  a  simple  choice  maze  with 
the  exit  on  the  left  side,  the  third  the  Terkes 
spparatns. 

Tbe  chicks  were  given  ten  trials  each  in  each  of 
the  first  two  mazes  and  the  time  taken  to  find  the 
fldt  recorded.  Abnormal  chicks  learned  their  way 
oat  of  the  flrst  maze  almost  as  swiftly  as  normal 
thieks,  but  learned  their  way  out  of  the  second 
nneh  more  slowly,  making  many  wrong  choices. 
Two  failed  to  learn  the  way  out. 

With  the  Yerkes  maze  the  number  of  trials 
teken  before  the  chick  made  ten  consecutive  right 
ihoiees  was  recorded.  The  exit  was  on  the  right 
side.  The  normal  chicks  learned  the  way  to  the 
exit  in  8  trials,  the  abnormal  in  from  23  to  45 
trials. 

Two  Factors  wMch  Influence  Economical  Learn- 
ing: Edward  K.  Stbono,  Jb. 
The  paper  presented  the  results  of  a  number  of 
experiments  in  the  field  of  advertising  and  dis- 
fofised  their  bearing  upon  studies  that  have  been 
made  in  the  field  of  economical  learning. 

The  general  conclusions  were  as  follows-:    (1) 
Sepetitions  of  advertisements  a  few  minutes  apart 
•r  a  week  apart  are  about  equal  in  efficiency  when 
tested  four  months  later,  but  both  such  intervals 
are  saperior  to  repetitions  a  month  apart.     On 
tiie  basis  of  all  the  work  in  this  field,  it  would 
seem  that  the  optimum  interval  for  repetition  is 
ene  day.     (2)  The  more  impressions  made  at  one 
tamef  the  less  is  the  permanent  retention  of  any 
one  of  them.    This  is  probably  due  to  the  effect 
of   retroactive  inhibition.      (3)    In  any  situation 
when  both  length  of  interval  and  the  number  of 
impressions  to  be  made  at  any  one  time  are  con- 
een&ed,  it  should  be  borne  in  mind  that  the  sec- 
ond factor  is  far  more  important  than  the  first. 
This  means  that  further  work  should  be  directed 
more    particularly  to  a  better  understanding  of 
how  many  impressions  can  be  made  to  advantage 
at  any  one  time,  rather  than  to  the  proper  inter- 
T&I  ot  time  between  their  successive  presentations. 
Published  in  the  Journal  of  PhUoaophy,  Psychol- 
49i^3f  ond  Scientific  Methods,  Vol.  XI.,  No.  5,  Feb- 
26,  1914. 


Psyohological     Characteristica     of     the    African 

Negro:  Jxbomi  Dowd. 

Professor  Bowd  divided  Africa  into  economic 
zones,  and  contrasted  the  characteristics  of  the 
people  of  each  zone. 

''The  instinct  of  flight  is  very  pronounced  in 
the  banana  zone.  Nature  is  here  manifested  in  a 
very  violent  form— exciting  terror  and  gross  super- 
stitions. It  is  a  zone  of  idols,  fetichism,  witch- 
craft and  the  magic-doctor.  In  the  agricultural 
zones  nature  is  less  antagonistic,  and  the  struggle 
for  existence  more  severe,  requiring  more  reason 
and  courage.  Here  the  emotion  of  fear  is 
less  pronounced — ^the  number  of  idols  diminishes, 
and  the  magic-doctor  uses  less  hocus  pocus  and 
more  medical  art.  In  the  cattle  zone,  where  na- 
ture is  still  less  violent  and  terrifying  and  the 
climate  and  other  conditions  more  conducive  to 
action,  we  observe  still  less  fear  among  the  people, 
less  use  of  idols,  witchcraft  and  magic-doctors. 

' '  The  instinct  of  pugnacity  is  weak  in  the  banana 
zone  because  of  the  intensity  of  the  feeling  of 
fear.  It  is  more  pronounced  in  the  agricultural 
zones,  and  very  much  so  in  the  pastoral  zones 
where  the  conditions  provoke  chronic  warfare. 
This  instinct  is  of  great  value  to  any  race — since, 
under  peaceful  conditions,  it  is  carried  over  into 
all  lines  of  activity.  Instead  of  the  war  of  fire 
and  sword,  we  have  the  war  of  tools,  machinery, 
commodities  and  ideas.  From  the  games  played 
by  children  and  adults  up  to  the  rivalry  of  na- 
tions for  intellectual  and  moral  supremacy  we  see 
the  play  of  this  primitive  instinct.  The  nations 
that  now  occupy  the  highest  rank  in  the  industrial 
rank  in  intellectual  and  moral  development  are 
precisely  those  which  have  gone  through  the 
fiercest  and  most  prolonged  era  of  warfare. 

' '  The  gregarious  instinct  is  remarkably  developed 
in  the  central  regions  of  Africa  where  the  bounty 
of  nature  permits  of  the  living  together  of  large, 
groups.  It  is  not  quite  so  well  developed  in  the 
other  zones,  although  it  is  everywhere  very  char- 
acteristic of  the  African  Negro.  In  the  lower 
stages  of  society  this  instinct  serves  the  useful 
purpose  of  insuring  to  aggregations  of  people  the 
development  of  laws  and  institutions.  McDougall 
believes  that  this  instinct  is  less  important  for 
civilized  people  and  often  produces  anomalous 
and  even  injurious  social  consequences  in  large 
cities.  According  to  Giddings  and  McDougall,  this 
instinct  is  due  to  consciousness  of  kind.  I  believe, 
however,  that  people  are  attracted  to  each  other 
by  unlikeness,  and  the  so-called  instinct  of  gre- 
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garionflneas  is  nothing  bat  tlie  ezpreflsion  of  the 
instinets  of  fear  and  cariosity." 

Beason,  imagination,  inhibition  and  other  char- 
aeteristics  were  discussed. 

A    Companion  of   White  and  Colored   Children 
Meaawred  by  the  Binet  Scale  of  InteUigenee: 

JOSIAH  MOBSB. 

Two  handred  and  twentj-five  white  and  one 
hundred  and  twentj-flve  colored  children  in  the 
public  schools  of  Columbia,  8.  C,  were  tested; 
ages  ranging  from  six  to  twelve,  inclusive.  Be- 
sults:  The  number  of  white  children  testing  at 
age  is  decidedly  larger  than  any  other  group, 
whereas  for  the  colored  children  the  largest  group 
is  the  one  testing  one  year  below  age.  In  the 
satisfactory  group  there  is  a  difference  of  nearly 
15  per  cent,  betweoi  the  white  and  colored;  nearly 
three  times  as  many  colored  are  more  than  a  year 
backward,  and  less  than  one  per  cent  are  more 
than  a  year  advanced. 

The  picture  tests,  those  rdating  to  time  and 
mon^,  distinguishing  between  morning  and  after- 
noon, enumerating  the  months,  counting  stamps 
and  making  change,  the  drawing  tests,  both  copy- 
ing and  reproducing  from  memory,  were  all  too 
difficult.  The  answers  to  the  questions  of  com- 
prehension, to  the  absurd  statements  and  to  the 
problems  of  various  facts,  were  often  absurd  or 
senseless;  the  best  replies,  however,  compare 
favorably  with  those  of  the  white  children.  The 
definitions  were  often  not  better  than  terms  of 
use,  and  frequently  stated  in  the  language  of  a 
younger  child. 

Compared  with  the  white,  the  colored  children 
excelled  in  rote  memory,  e.  g.,  in  counting,  repeat- 
ing digits — ^though  not  one  was  able  to  repeat 
26  syllables — ^naming  words,  making  rhymes,  and 
in  time  orientation.  They  are  inferior  in  esthetic 
judgment,  observation,  reasoning,  motor  control, 
logical  memory,  use  of  words,  resistance  to  sug- 
gestion, and  in  orientation  or  adjustment  to  the 
institutions  and  complexities  of  civilized  society. 

A  rough  classification  into  three  groups,  accord- 
ing to  color— dark,  medium,  light — showed  that 
the  darkest  children  are  more  nearly  normal,  the 
lightest  show  the  greatest  variation,  both  above 
and  below  normaL 

The  paper  appeared  in  the  January  number  of 
Popvlar  Science  Monthly,  Vol.  LXXXIV,  No.  1, 
January,  1914. 

A  General  Intelligence  Te$t:  L.  B.  Geisblbb. 
Minor  Studiee  in  Learning  and  Beleaming:  Dayio 
8PBNCB  Hill. 


The  studies  presented  were  from  the  standpoiit 
of  an  instructor  in  educational  psychologj  for 
college  classes,  and  illustrate  useful  methods  of 
individual  and  class  experimentation.  The  itadM 
consist  of  three  series.  The  first  is  descriptive  of 
material  for  and  uses  of  mirror-drawing.  Out 
subject  practised  drawing  stars  for  fortj-oigltt 
days.  Three  years  afterward  the  trials  were  re- 
sumed, and  it  was  found  that  in  about  three  triik 
the  former  speed  and  accuracy  were  attained. 
Analysis  of  the  releaming  does  not  show  evidenee 
that  "the  mind  continues  its  activity  for  a  time 
in  the  furtherance  of  a  learning  process  after 
practise  and  study  have  ceased,''  as  suggested  ia 
the  similar  e^>eriment  of  Swift. 

In  the  mirror-drawing  experiment,  by  initial  and 
terminal  tests  before  and  after  the  above  prae^ 
an  interesting  demonstration  was  made  of  tlie 
regulation  of  transfer  effect,  both  to  right  and  left 
hands.  This  was  accomplished  by  the  use  of 
slightly  dissimilar  geometrical  figures,  by  the  oae 
of  which  there  were  found  fairly  consistent  dif- 
ferences in  net  results  of  improvement. 

The  second  study  is  a  class  eiq>eriment  employ- 
ing substitution  tests.  A  group  of  ten  stndents 
participated  during  twelve  days.  A  presentatioa 
of  the  problems  of  intervals  of  study,  the  method 
of  equal  groups,  the  question  of  individual  dif- 
ferences before,  during,  and  after  practise  is  ia- 
eluded. 

The  third  series  consisted  of  caneellation  expen- 
ments  the  object  of  which  was  to  illustrate  a  coa- 
venient  form  of  A-test  suitable  for  group  or  in- 
dividual use.     In  constructing  the  form,  twentj- 
six  marbles  were  marked  with  the  letters  of  the 
alphabet,  shaken  in  a  small  basket  and  theraapoa 
a  marble  was  withdrawn.     After  the  letter  nas 
written  down  another  mixing  and  withdrawal  nis 
made,  and  finally  the  MS.  thus  constructed  was 
printed  by  a  linotype.    This  method  of  diatributiBf 
the  twenty-six  letters,  although  laborions,  secured 
for  practical  purposes  one  handred  alphabets  ar- 
ranged  in  chance   order.     A   group    test   during 
fourteen  days  was  made  upon  the  effect  of  prac- 
tise in  making  A 's  and  concerning  the  transfer  of 
the  improved  capacity  to  marking  words  contain- 
ing e  and  r,  from  a  Latin  text.     The  results  are 
not  inconsistent  with  those  of  Thomdike. 

The  paper  will  appear  in  the  Journal  of  Me- 
oationdl  Peyohology. 

Edwabd  K.  Stbong,  Jb., 
Acting  Secretary,    Section  S 
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TBE  MECHANICAL,  TEE  HISTORICAL  AND 

THE  STATISTICAL 

I.    PRACTICAL  PURPOSE  OF  THIS  MEBTINO 

This  meeting  is  the  outcome  of  conver- 
sations which  resulted  from  the  recent 
book  of  Dr.  Henderson  on  ' '  The  Fitness  of 
the  Environment."  Yet  this  company  is 
not  called  for  the  sake  of  discussing,  on  the 
present  occasion,  that  book,  or  anjr  of  the 
scientific  problems  which  it  more  directly 
considers.  The  connection,  then,  between 
Dr.  Henderson's  book  and  this  evening's 
undertaking  needs  some  explanation.  As 
you  know  from  the  wording  of  the  call  to 
which  you  have  so  kindly  responded,  one 
principal  purpose  which  I  have  in  mind 
as  I  address  you  is  practical.  I  shall  ask 
you,  before  the  evening  is  done,  to  give 
some  thought  to  the  question:  Is  it  advis- 
able for  us  to  meet  again  occasionally,  as 
opportunity  offers,  in  order  to  discuss  some 
questions  of  common  scientific  interest. 
You  represent  various  departments  of  re- 
search. Is  it  worth  while  for  you,  or  for 
some  of  you,  at  your  own  pleasure,  to  come 
together  in  such  a  way  as  the  present  one, 
in  order  to  take  counsel  about  different 
problems  which  belong,  not  only  to  a  single 
science,  and  not  only  to  some  special  group 
of  sciences,  but  also  to  the  realm  which  is 
common  to  a  decidedly  wide  and  varied 
range  of  scientific  inquiries  ? 

My  part  in  this  evening's  discussion  is 
determined  by  this  practical  question.  I 
can  not  come  here  as  a  representative  of 
any  one  department  of  research  in  natural 
science.  I  am  limited  in  my  present  under- 
taking to  such  an  appeal  as  a  student  of 
philosophy  may  have  a  right  to  address  to 
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a  company  of  scientific  men,  when  he 
wishes  to  ask  them  a  practical  question 
whose  answer  concerns  them  all. 

The  only  justification  which  I  have  for 
addressing  you  is  that  the  habits  of  a 
student  of  philosophy,  and,  in  particular, 
of  a  student  of  logic,  make  him  sensitive  to 
the  value  of  a  comparative  scrutiny  of  the 
methods,  the  conceptions  and  the  problems 
of  variouB  sciences. 

If  the  main  topic  of  the  evening  is  a 
question  relating  to  the  practical  value  of 
some  new  mode  of  cooperation,  in  which  a 
number  of  representatives  of  different  de- 
partments of  scientific  research  are  to  be 
asked  to  take  part,  the  student  of  philos- 
ophy may  possibly  serve  as  a  sort  of  travel- 
ing agent.  For  the  kind  of  cooperation  to 
which  I  have  been  asked  to  invite  your  at- 
tention would  involve,  if  it  succeeded,  cer- 
tain joum^s  which  some  of  you  might 
thereby  be  induced  to  make  into  the  prov- 
inces of  your  colleagues.  Widely  traveled 
though  all  of  you  are,  these  journeys  may 
lead  occasionally  to  novel  incidents,  and 
may  please  or  arouse  you  in  new  ways. 
My  business,  I  say,  is  to  act  this  evening 
merely  as  such  a  tourist  agent,  describing 
and  praising  as  I  can  the  new  kind  and 
combination  of  journeys  to  which  my 
agency  proposes  to  invite  you. 

Philosophy  itself,  in  so  far  as  it  is  a 
legitimate  calling  at  aU,  may  in  fact  be 
compared  to  a  sort  of  Cook's  bureau.  Its 
servants  are  taught  to  speak  various  lan- 
guages— all  of  them  ill — ^and  to  know  little 
of  the  inner  life  of  the  numerous  foreign 
lands  to  which  they  guide  the  feet,  or  check 
the  luggage  of  their  fellow-men. 

But  if  new  comparative  studies  of  the 
ideas  of  various  and  widely  sundered  prov- 
inces of  research  are  to  be  carried  out  at 
all.  Cook's  agents,  tedious  as  they  often  are, 
have  their  part  to  play.  Regard  me,  then, 
if  you  wish  to  vary  the  name,  as  represent- 


ing this  evening  some  bureau  of  onivenity 
travel. 

n.    PBEUMINABY  VIEW  OF  THE  THBOBETIGAL 
PBOBLBM  OF  THIS  PAPER 

Speaking  seriously,  let  me  say  that  my 
task,  upon  its  theoretical  side,  inyol?eB 
undertaking  to  present  to  you,  in  a  per- 
spective which  may  prove  to  be  not  wholly 
familiar,  an  outline  sketch  of  certain  con- 
ceptions and  methods  which  actoally  be- 
long to  widely  various  sciences.  These  oon- 
ceptions  and  methods  in  some  measure  oon- 
cem  you  all,  and,  in  our  day,  they  are 
undergoing  various  changes,  and  are  being 
applied  to  new  problems. 

The  problems  of  each  science  are  its  own 
affair;  but  they  also  concern  the  whole 
body  of  scientific  workers.  To  look  over  & 
somewhat  wide  range  of  scientific  wori^, 
not  for  the  sake  of  contributing  to  the  r^ 
searches  of  any  one  special  science  or 
group  of  special  sciences,  but  for  the  sake 
of  studying  for  their  own  sake  some  of  the 
most  general  ideas  and  methods  that  aie 
used  by  various  scientific  workers — this  is, 
at  the  present  time,  a  legitimate  undertak- 
ing, and,  in  view  of  what  has  already  been 
done,  and  is  now  under  way,  is  not  a  hope- 
less undertaking. 

The  perspective  in  which  such  a  study 
may  place  the  problems  of  other  people 
may  help  them  to  understand  one  anoQier 
better.  My  task,  on  its  theoretical  side,  is 
limited  this  evening  to  a  few  such  general 
methodological  remarks.  These  remarts 
may  then  lead  us  back  to  our  practical 
question. 

ni.    THE  PROBLEM  OF  VITAIiSK 

The  name  vitalism  is  often  given  to  those 
doctrines  which  have  used  the  hypothesis 
that  the  phenomena  of  living  organisms 
are  due  to  some  process  which  is  essentially 
identical  in  its  nature  with  the  process  ex- 
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emplified  by  our  own  conscious  voluntary 
activities.    We  deliberate,  plan  and  choose. 
It  seems  to  us  as  if  certain  things  and  oc- 
currences in  the  world  were  due  to  these 
our  plans  and  choices,  and  are  different 
from  what  they  would  be  were  our  will  not 
a  factor  in  the  world-process.    On  the  other 
hand,  some  things  and  events  in  the  nat- 
ural world — ^notably  the  recurrent  move- 
ments of  the  heavenly  bodies,  and  the  proc- 
esses which  attend  the  workings  of  ma- 
chines, seem  to  us  to  be,  in  some  or  in 
many  respects  essentially  different  from 
the  processes  which  result  from  our  plans, 
our   choices    and    our    voluntary    deeds. 
What  is  called  a  mechanical  theory  of  na- 
ture, or,  more  generally  still,  materialism, 
undertakes  to  account  for  the  vital  proc- 
esses, for  the  activities  of  organiisms,  by 
supposing  that  they  too  are  not  essentially 
different  from  the  other  material  processes, 
and  that  they  really  exemplify  the  same 
natural  laws  which  the  movements  of  the 
iieavenly  bodies  and  the  workings  of  ma- 
chines illustrate. 

The  contrast  between  vitalism  and  ma- 
terialism is,  in  the  history  of  science  and 
of  philosophy,  very  ancient.     The  Greeks 
b^an  with  doctrines  which  were,   in   a 
somewhat  confused  way,  both  materialistic 
and   vitalistic.     The  natural   world   was 
viewed  as,  in  one  of  its  aspects,  a  sort  of 
machine,  a  chariot  whose  mechanical  move- 
ment was  an  essential  feature  of  its  very 
being.     The  natural  world  was  also  re- 
garded as  through  and  through  alive — ^a 
world  of  love  and  strife,  of  mixing  and  of 
sondering,  of  wisdom  and  of  something  re- 
sembling contrivance. 

To  this  early  Greek  vitalism,  which  had 
yarious  forms,  the  materialism  of  Democ- 
irites  opposed  a  mechanical  theory  of  na- 
tiure  which  was  much  more  ingenious  and 
eossiderate  than  were  the  earliest  forms  in 


which  the  machine-like  aspect  of  nature 
was  described.  On  the  whole,  however, 
vitalism,  the  doctrine  that  nature  acts  not 
in  vain,  but  in  an  essentially  planful  and 
designing  way,  was  predominant  in  Greek 
thought. 

The  greatest  Greek  vitalist  was  Aristotle. 
Materialism  remained  in  the  background 
of  ancient  thought,  and  was  destined  to  be 
revived,  and  to  take  on  the  form  of  the 
modem  mechanical  theory  of  nature,  only 
after  the  beginnings  of  the  new  science  in 
the  seventeenth  century  of  our  era. 

These  ancient  problems  as  to  whether 
nature  is  rather  a  mechanism  or  an  expres- 
sion of  something  which  essentially  involves 
or  resembles  wisdom  and  contrivance,  are 
certainly  not  questions  which  belong  to  any 
one  natural  science  or  group  of  natural 
sciences.  From  time  to  time,  however,  they 
come  nearer  to  the  surface  of  popular  or  of 
scientific  discussion.  The  present  is  a 
moment  when  a  certain  interest  in  various 
forms  of  vitalism  has  once  more  become 
prominent  in  the  discussions  not  only  of 
philosophers  and  of  leaders  in  popular  in- 
quiry, but  of  some  professional  students  of 
the  natural  sciences  of  life  as  well. 

I  do  not  know  how  far  it  will  prove  to  be 
interesting  or  profitable  for  you,  as  scien- 
tific men,  to  discuss,  in  your  future  meet- 
ings, if  you  have  any  future  meetings, 
problems  directly  connected  with  vitalism, 
or  with  its  old  opponent,  the  mechanistic 
theory  of  the  nature  of  life.  I  know  only 
that  when  we  mention  such  problems  we 
call  attention  to  one  of  the  ancient  boun- 
dary lines,  or,  as  one  may  say,  to  one  of  the 
beaches  where,  in  the  realms  of  inquiry, 
sea  and  land  come  face  to  face  with  each 
other;    80    that    two    widely    contrasting 

• 

realms  of  nature  here  seem  to  clash.  Here, 
then,  the  waves  of  experience  tumble^  and 
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the  tides  of  opinion  rise  and  fall.  Here, 
then,  for  that  very  reason,  and  especially 
at  this  very  time,  new  discoveries  are  likely 
to  be  made  in  especially  impressive  ways. 
If  you  are  to  compare  notes,  it  will  there- 
fore not  be  surprising  to  find  that  questions 
about  the  relations,  the  contrasts  and  the 
connections  of  life  and  of  mechanism  will 
become  prominent  in  your  discussions. 
My  own  preliminary  remarks  on  the  classi- 
fication of  scientific  methods  may  well  be 
guided,  then,  by  some  interest  in  the  scien- 
tific processes  which  go  on  upon  this  old 
boundary  line — ^this  sea-beach — of  opinion 
and  of  investigation,  where  the  vast  and 
doubtful  seas  of  inquiry  into  the  phenom- 
ena of  life  encounter,  as  it  were,  the  firm 
land  where  the  mechanical  view  of  nature 
finds  its  best  known  illustrations. 

IV.    THE  VITALISM  OF  ABISTOTLB 

It  will  help  us  in  our  survey  of  our 
problems  about  the  contrasting  ideas  and 
methods  followed  by  the  inorganic  sciences 
on  the  one  hand  and  the  sciences  of  life  on 
the  other  hand,  if  we  next  say  a  word  about 
one  aspect  of  Qreek  vitalism  which  is  fre- 
quently neglected. 

Life-processes  in  general  resemble  our 
own  human  voluntary  processes,  as  we  have 
said,  in  so  far  as  any  living  organism  seems 
to  us  as  if  it  were  guided  by  some  sort  of 
design,  and  as  if,  through  a  kind  of  wis- 
dom or  contrivance  it  adjusted  means  to 
ends.  To  say  this,  however,  and  even  to 
believe  that  this  seeming  is  well  founded, 
and  that,  in  some  wise  living  nature  really 
is  planful,  and  does  embody  something  of 
the  nature  of  will,  or  of  purpose — to  assert 
all  this  is  not  yet  to  decide  how  close  the 
real  resemblance  is  between  the  teleology 
of  nature  and  the  choices  and  contrivances 
of  a  man  who  is  planning  and  who  is  exert- 
ing his  wilL 


As  a  fact  there  have  been  many  vitalists 
who  thought  nature,  and  in  particular  or- 
ganic nature,  to  be  purposive,  but  who  did 
not  believe  that  nature  is  clearly  aware  of 
her  own  designs. 

There  have  been  many  vitalists  who  con- 
ceived of  nature  as  in  some  sense  even  di- 
vine in  its  skill,  but  who  did  not  accept 
theism  either  in  its  primitive  or  in  its  more 
cultivated  forms.  The  design  argument  in 
its  later  theological  formulations  is  not  any 
classic  argument  for  vitalism.  All  this  be- 
comes manifest  if  you  look  for  a  moment 
at  Greek  vitalism,  and,  in  particular,  at  the 
vitalism  of  Aristotle, 

The  Greek  vitalists  well  knew  that  na- 
ture, however  wise  she  seems  to  be,  does 
not  show  signs  of  deliberating  like  an  archi- 
tect before  he  builds  a  house,  or  of  piedng 
together  her  works  as  a  carpenter  devises 
a  chest  or  a  bed.  For  the  Greek  vitalist, 
and,  in  particular,  for  Aristotle,  nature 
fashions,  but  not  as  a  human  mechanio 
fashions — ^piecemeal  and  by  trial  and 
error. 

Nature's  skill  is  (so  such  vitalists  think) 
more  like  that  of  a  creative  artist,  who  does 
not  pause  to  know  how  he  creates.  If  ideas 
inspire  the  artist,  he  does  not  reflect  upon 
what  they  are.  Just  so,  while  the  being 
whom  Aristotle  calls  God,  who  is  conceived 
to  exist  quite  apart  from  the  world,  is  in^ 
deed  self-knowing  and  is  wisely  self-ob- 
servant, Aristotle's  God  is  not  the  God  of 
the  later  design  argument  For  he  neither 
creates  nor  fashions  the  natural  world. 
Nature,  in  Aristotle's  opinion,  is  not  Ood, 
and  is  not  God's  handiwork,  but  is,  with  a 
certain  instinctive  and  unconscious  wisdoniy 
a  sort  of  artistic  imitator  of  God's  wisdom. 
And  this  natural  process  of  imitating  the 
divine  perfection  by  quickening  a  material 
world  with  a  tendency  to  be  fashioned  after 
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a  divine  pattern — this  procees  oonstitates 
the  life  of  the  natnral  world. 

The  designs  which  nature  expresses  are 
therefore  for  Greek  vitalism  not  the  con- 
scious designs  of  anybody— either  God  or 
man.  They  are  the  creative  tendencies 
which  embody  themselves  in  the  material 
world,  by  a  process  which  we  can  best  com- 
pare with  the  workings  of  instinct  or  of 
genins. 

Now  modem  vitalism  is  far  away  from 
its  Greek  forenmners,  but  whenever,  for 
any  reason,  vitalism  becomes  afresh  inter- 
esting to  any  group  either  of  philosophers 
or  of  scientific  workers,  it  is  well  to  re- 
member that  the  contrast  and  the  conflict 
between  a  mechanical  view  of  nature  and 
a  vitalistic  view  has  hardly  ever  been  lim- 
ited to  the  decidedly  special  and  artificial 
antithesis  between  blind  mechanism,  on  the 
one  hand,  and  conscious  or  deliberative  de- 
sign, on  the  other  hand.  For  even  our  hu- 
man art  is,  as  Aristotle  remarks,  partly 
guided  by  a  skill  which  is  not  conscious 
imd  is  not  deliberate.  That  which,  in  re- 
cent years,  Bergson  has  called  flan  vital — 
the  creative  vital  power,  was  well  known, 
in  their  own  way,  to  the  Greeks. 

Different  as  Bergson 's  vitalism  is  from 
that  of  Aristotle,  the  ancient  view  and 
Bergson 's  vitalism  have  in  common  the  be- 
lief that  life  means  a  process  of  which  the 
instinctive  skill  and  the  artistic  genius  of 
man  give  examples.  The  problem  of  vital- 
ism is  always  the  problem  as  to  how  such 
unconscious  skill,  such  undeliberative  art, 
is  made  possible. 

And  so,  even  in  this  sketch  of  the  varieties 
of  scientific  method,  I  shall  in  passing  name 
to  you  one  way  in  which  some  of  the  newest 
hypotheses  may  enable  us  to  face,  and  per- 
Ifeaps  in  some  measure  to  clarify,  the  prob- 
lem as  to  how  this  stimulation  of  conscious 
designs  by  processes  which  are  themselves 


unconsciously  or,  so  to  speak,  blindly  wise, 
is  a  possibility  in  the  natural  world. 

V.    THBEB  TYPES  OF  KNOWLEDOE:   THE  HIS- 

TOaiCAIi,  THE  MECHANICAL  AND 

THE  STATISTICAL 

So  much  must  suffice  as  an  introductory 
word  regarding  those  problems  about  vital- 
ism and  mechanism  which  have  recently 
been  revived,  and  have  brought  us  together. 
Herewith  we  are  ready  to  proceed  to  our 
classification  of  the  conceptions  and  the 
methods  which  have  been  and  which  may 
be  used  in  dealing  with  such  a  range  of 
problems  as  is  this. 

The  attempt  to  sketch  in  a  preliminary 
way  what  these  conceptions  and  methods 
are  can  be  preserved,  I  think,  from  vague- 
ness, if  I  begin  by  using  the  guidance  of  a 
man  of  whom  you  all  are  accustomed  to 
think  as  a  true  natural  philosopher — one 
who  was  possessed  of  a  very  exact  sort 
of  scientific  knowledge,  and  who  was  a 
great  scientific  discoverer.  He  was  also 
very  fond  of  a  comparative  study  whereby 
he  lighted  up  his  own  researches  through 
thoughts  that  came  to  him  from  far-off 
fields.  I  refer  to  Clerk  Maxwell.  In  a 
paper  whereof  some  fragments  are  printed 
in  his  biography,  as  well  as  in  various  re- 
marks in  his  published  writings.  Clerk 
Maxwell  more  than  once  used  the  classifi- 
cation of  scientific  knowledge  which  I  shall 
here  employ  for  our  present  purpose.  Nat- 
ural science,  in  so  far  as  it  studies  the  proc- 
esses of  the  natural  world,  has  three  kinds 
of  objects  with  which  it  deals.  And  it  ad- 
justs itself  to  these  three  kinds  of  objects 
by  methods  which,  in  each  of  the  three 
fields  thus  defined,  vary  widely  from  one 
another;  while  in  each  of  the  three  fidds 
both  the  conceptions  and  the  methods  used 
have  much  in  common,  and  much  too 
whereby  each  of  the  three  fields  differs 
from  the  others.    The  three  sorts  of  ob- 
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jects  are:  (1)  Historical  objects,  (2)  mech- 
anisms, and  (3)  statistically  defined  as^ 
semblages.  The  three  sorts  of  methods 
are :  The  historical,  the  mechanical  and  the 
statistical. 

Clerk  Maxwell's  few  but  momentous  ob- 
servations upon  these  three  fields  of  scien- 
tific knowledge  have  a  beautiful  brevity, 
and  show  a  fairly  poetical  skill  of  imagi- 
nation whereby  he  finds  and  expresses  his 
illustrations  both  of  scientific  ideas  and  of 
methods.  I  can  not  follow  the  master  in 
his  own  skill.  And  I  shall  be  unable  to  use 
his  language.  I  must  portray  his  classifi- 
cation in  my  own  way,  and  must  use  my 
own  illustrations. 

If  you  wish  to  come  into  closer  touch 
with  this  aspect  of  the  master's  thought, 
you  may  use  the  concluding  passage  of  his 
famous  elementary  treatise  on  the  **  Theory 
of  Heat,"  and  several  remarks  in  his  article 
on  ''Atoms"  in  the  ninth  edition  of  the 
Encyclopedia  Britannica.  In  addition  I 
may  refer  you  to  the  citations  made  by 
Theodore  Merz  in  the  eleventh  chapter  of 
Volume  II.  of  his  ''History  of  European 
Thought  in  the  Nineteenth  Century"  (pp. 
599,  601  and  603). 

Let  me  briefiy  review,  with  a  few  illus- 
trations, this  classification  of  the  three 
fields  and  the  three  methods  of  natural 
science. 

Science  deals  either  with  substantial  things 
(such  as  atoms  or  organisms)  or  else  with 
events.  Let  us  confine  ourselves  here  to 
the  works  of  science  in  its  dealings  with 
natural  events  and  processes.  Science  deals 
with  the  historical  when  its  objects  are  in- 
dividual events  or  complexes  of  events, 
such  as  is  a  single  solar  eclipse,  or  such  as 
is  the  birth  or  the  death  of  this  man,  or  the 
perfonnanee  of  just  this  act  of  choice  by 
this  individual  voluntary  agent. 

Science  deals  with  the  mechanical  when 
its  objects  are  the  invariant  laws  to  which 


all  the  individual  events  of  some  field  of 
inquiry  are  subject,  and  when  such  in- 
variant laws  actually  exist,  and  can  be 
used  to  compute  and  to  predict  actual 
events.  Thus,  if  the  acceleration  wUch 
every  individual  body  belonging  to  a  sys- 
tem of  material  bodies  undergoes  depends 
at  every  instant,  in  an  invariant  way,  open 
the  spatial  configuration  of  the  system  of 
bodies  at  just  that  moment,  the  system  is  a 
mechanical  system — such,  for  instance,  as 
a  system  of  bodies  moving  in  accordance 
with  the  Newtonian  law  of  gravitation. 

Science  deals,  in  the  third  place,  with  the 
statistical,  when  it  studies  the  averages  in 
terms  of  which  aggregates  or  ooUectiona  of 
events  can  be  characterized,  and  when  it 
considers  not  the  invariant  laws,  but  the 
always  variable  possibilities  that  these 
averages  will  be  subject  to  certain  uniform- 
ities, and  will  undergo  definable  changes. 

In  brief,  the  object  of  historical  knowl- 
edge is  the  single  event,  occurring,  in  the 
ideally  simple  case,  to  an  individual 
thing.  A  free-will  act  or  an  observed 
eclipse  serves  as  an  example.  The  object 
of  mechanical  knowledge  is  the  unchang- 
ing natural  law  under  which  every  event 
of  some  type  can  be  subsumed.  Sometimes 
the  object  of  mechanical  science  may  be  an 
individual  event,  but  only  in  so  far  as,  like 
the  eclipse,  it  can  be  predicted  by  means  of 
such  an  invariant  law.  The  object  of  star 
tistical  knowledge  is  not  the  single  event 
and  is  not  the  invariant  law,  but  is  the 
relatively  uniform  behavior  of  some  aver- 
age constitution,  belonging  to  an  aggr^ate 
of  things  and  events,  and  the  probability 
that  this  average  behavior  will  remain, 
within  limits,  approximately,  although  al- 
wajrs  imperfectly  uniform. 

VI.     APPUCATIONS    OP    THIS    CLASSIFfOAlfON 

In  view  of  this  elassification  of  the  oth 
jects  of  scientific  knowledge,  you  may  see 
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at  once  that  the  issues  between  such  doc- 
trines as  vitalism  and  a  mechanistic  account 
of  nature  appear,  from  the  point  of  view  of 
Maxwell's  classification,  in  a  somewhat  un- 
familiar perspective.  For  one  need  no 
longer  merely  contrast  two  views,  the  me- 
ohanieal  and  the  vitalistic.  One  now  has  a 
third  and  a  mediating  point  of  view  to  com- 
pare with  both  of  them.  The  result  is  in- 
structive. 

Vitalism,  whatever  else  it  involves,  al- 
ways makes  prominent  some  aspect  of  na- 
ture, and  in  particular  some  aspect  of  or- 
ganic nature,  such  that  this  aspect  is  sup- 
posed to  be,  in  some  individual  case,  strictly 
historical.  If  an  organism  is  due  to  a  pur- 
posive process,  if  the  reactions  of  an  or- 
ganism are,  in  any  instance,  events  of  the 
nature  of  conscious  or  of  subconscious 
deeds — ^then  something  unique,  historical 
and  novel  occurs  whenever  one  of  these 
vital  processes  is  exemplified  by  an  individ- 
ual event. 

On  the  other  hand,  if  the  mechanistic 
view  of  nature  can  exhaustively  express 
the  real  facts,  then  the  only  natural  events 
are  of  the  type  which  the  eclipses  exem- 
plify. The  single  events  are,  so  to  speak, 
points  on  a  curve,  selections  from  an  ideal 
oontinuum  whose  constitution  is  definable 
in  terms  of  an  invariant  differential  equa- 
tion. 

But  the  third  or  statistical  mode  of  view- 
ing nature  takes  account  of  another  aspect 
of  the  processes  of  nature.  The  world  of 
the  statistical  view  still  contains  events  sup- 
posed to  be  unique  and  individual;  but 
from  the  statistical  point  of  view  the  main 
interest  lies  no  longer  in  each  event  as  it 
ocenrsy  nor  yet  in  its  unique  character. 
The  statistical  interest  is  directly  con- 
cerned with  a  set  or  aggregate  of  events, 
vvith  a  discrete  multitude  of  occurrences. 
These  occurrences  may  prove  to  be  ex- 
amples of  law.     The  statistical  view   is 


deeply  interested  in  finding  that  they  are 
examples  of  law.  But  the  law  for  which 
the  statistical  method  seeks  is  no  longer  a 
law  that  is  ideally  statable  in  terms  of  an 
invariant  differential  equation  or  in  terms 
of  any  other  timeless  invariant.  When 
found,  the  statistical  law  is  an  account  of  a 
collection  of  facts  in  terms  of  averages  in- 
volving many  events. 

This  account  takes  some  such  form  as 
saying:  **The  average  magnitude  or  ve- 
locity or  size  or  range  of  the  events 
of  the  class  C  is  approximately  F."  Or, 
again,  the  statistical  view  succeeds  when 
we  can  say:  **A'  proportion  which  is 
approximately  p  of  the  events  of  the  class  a 
have  the  character  6."  Or  finally,  one  ex- 
presses the  statistical  view  when  one  is  able 
to  assert:  "There  is  a  probability  q  that  c 
differs  from  d  by  not  more  than  such  and 
such  an  amount, — say  X."  All  such  gen- 
eralizations, where  the  objects  in  question 
are  living  organisms,  relate  to  events,  but 
neither  to  merely  historical  single  events 
nor  to  events  subject  to  fixed  laws.  The 
statistical  laws  are  probable  and  approxi- 
mate laws  about  numbers  of  events. 

Laws  and  probabilities,  stated  in  some 
such  form  as  the  one  just  suggested,  con- 
stitute the  characteristic  formulas  of  the 
statistical  view  of  nature. 

It  is  easy  to  illustrate  how  the  statistical 
view  contrasts  with  both  the  mechanical 
and  the  historical  point  of  view  by  consid- 
ering how  each  point  of  view  applies  to  an 
event  such  as  is  expressed  by  the  assertion : 
"A  killed  B." 

For  a  strictly  historical  point  of  view 
this  event,  this  homicide,  is  an  unique  oc- 
currence— possibly  a  free-will  act.  It  falls 
under  moral  and  criminal  laws,  but  these 
relate  only  to  its  value  and  its  legal  conse- 
quences. The  interest  of  the  case  for  a 
judge  or  a  jury  lies  in  its  novelty — and  in 
its  uniqueness.    For  a  strictly  mechanical 
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view  of  things  the  killing  resembles  an 
eclipse.  Unique  as  it  is,  it  is  supposed  to 
have  been  essentiaUy  predictable.  Perhaps 
if  you  had  known  the  precise  configuration 
and  the  accelerations  of  all  the  physical 
particles  in  the  world  at  some  appropriate 
moment,  then  this  killing  could  have  been 
calculated  in  advance.  It  is  a  mere  case  of 
a  law — an  eclipse,  so  to  speak,  of  some  sun 
— ^a  point  on  some  curve. 

But  for  a  statistical  view  the  single  kill- 
ing of  fi  by  A  is  an  event  against  which  an 
insurance  provision  could  have  been  made 
in  advance — ^not  because  any  mortal  could 
have  predicted  whether  or  no  A  would  kill 
B,  but  because  the  death-rate  of  men  of 
JB's  age  and  occupation  can  be  statistically 
known  with  approximate  and  probable  ac- 
curacy, so  as  to  make  a  policy  insuring  fi's 
life  a  contract  whose  value  is  calculable, 
not  on  mechanical  but  upon  statistical 
grounds. 

Now  you  will  easily  recognize  that  the 
actual  knowledge  of  vital  phenomena  which 
science  possesses  is,  in  the  main,  a  statis- 
tical knowledge.  It  is  the  sort  of  knowl- 
edge which  the  mortality  tables  of  the  in- 
surance companies  exemplify.  We  know 
little  of  the  history  of  individual  organ- 
isms, and  less  of  their  mechanism,  but  we 
can  and  do  study  the  statistics  of  groups 
of  organisms.  In  such  statistical  terms 
heredity  and  variation  are  now  constantly 
investigated.  In  such  terms  growth  and 
disease,  as  well  as  death,  economic  prosper- 
ity and  social  transformations,  financial 
and  political  processes,  the  geographical 
distribution  of  organisms  and  the  gradual 
accumulation  and  change  of  the  material 
as  well  as  the  mental  products  of  civiliza- 
tion— ^in  such  statistical  terms,  I  say,  all 
such  things  come- to  be  the  objects  of  scien- 
tific description  and  explanation.  To  give 
an  account  of  the  special  phenomena  of  life 
in  terms  of  mechanism  remains  in  practise 


a  remote  ideal,  despite  all  the  proofs  tliat 
the  vital  processes,  being  subject  to  phyg- 
ical  and  chemical  laws,  must  be,  in  some 
sense,  if  not  wholly,  then  very  largely  me- 
chanical in  their  nature.    Life  may  be  & 
case  of  mechanism;  but  its  phenomena  are 
best  known  to  science  in  terms  of  statistical 
averages,    of   laws    which    hold   approxi- 
mately true  regarding  these  averages,  and 
of   probabilities   which   are    definable  in 
such  terms  as  are  used  when  the  insaranoe 
value  of  a  life-policy  is  computed    The 
logic  of  the  insurance  actuary  is  essentially 
the  same  as  the  logic  which  is  conscioiislj 
or  unconsciously  used  in  dealing  with  all 
forms  and  grades  of  vital  processes. 

This  general  rule  regarding  the  methods 
of  the  sciences  of  life  is  well  known  to  yoo. 
For  it  is  also  known  that,  just  as  a  me- 
chanical theory  of  the  details  of  the  phe- 
nomena of  life  still  remains  a  remote  ideal, 
so  too  an  historical  knowledge  of  the  indi- 
vidual events  of  the  life  of  an  organism  is 
something  which  may  possess  upon  occa- 
sion great  moral  or  social  or  perhaps  clin- 
ical interest,  but  can  occupy  but  a  part, 
and  usually  a  very  small  part,  of  the  inter- 
est of  the  sciences  of  life. 

Into  the  study  of  human  history  itsdf, 
devoted  as  such  a  study  naturally  is  to  the 
sequences    of   individual   events,    natural 
science  enters  in  so  far  as  something  of  the 
nature  of  statistical  knowledge  is  acquired. 
And  therefore  the  use  of  deliberately  sta- 
tistical methods  in  historical  study,  the  use 
which  Dr.  Woods  has  recently  proposed— 
such  a  use,  I  say,  is  in  principle  nothing  es- 
sentially opposed  to  methods  long  since  ia« 
exactly  and  unconsciously  employed.    For 
the  historiometry  of  Dr.  Woods  is  in  prin* 
ciple  a  legitimate  extension  and  a  logically 
legitimate  refinement  of  the  long  since  wdl- 
known  disposition  to  explain  human  his- 
tory in  terms  of  '' historical  tendenei«" 
and  of  ' '  historical  forces. ' ' 
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In  fact,  the  term  tendency  is,  in  every 
exact  usage  which  you  can  give  it,  an  es- 
sentially statistical  term.  To  say  that  a 
has  a  tendency  to  lead  to  &  is  to  declare 
that  a  more  or  less  certainly  and  definitely 
known  proportion  of  events  of  the  class  a 
are  followed  by  events  of  the  class  b. 

To  introduce  statistics  into  historical 
study  is  simply  to  try  to  make  some  such 
assertions  about  tendencies  exact. 

The  constant  extension  of  the  use  of  sta- 
tistical methods  in  all  the  sciences  of  life 
is  something  as  familiar  as  it  is  momentous. 
Its  very  familiarity,  in  fact,  tends  to  blind 
the  minds  of  many  to  its  real  importance. 
In  truth,  the  statistical  view  of  nature  has 
a  logic  of  its  own.    Its  three  fundamental 
conceptions,  that  of  an  average,  that  of  ap- 
proximation and  that  of  probability,  are  in- 
deed not  the  only  fundamental  categories  of 
our  thought,  but  they  are  conceptions  which 
go  down  to  the  very  roots  of  our  own  intelli- 
gence as  well  as  of  our  voluntary  activity. 
It  seems  increasingly  plausible  to  assert  that 
these  three  conceptions,  while  they  cer- 
tainly have  their  special  province,  still, 
within  that  province  go  down  to  the  roots 
of  that  nature  of  things  which  our  sciences 
are  studying.    At  all  events,  I  find  it  hard 
to    exaggerate   the    importance   of   those 
methods  and  of  those  ideas  of  natural  sci- 
ence which  are  definable  in  terms  of  ap- 
proximation and  of  probability,  in  the  mod- 
ern sense  of  those  terms. 

Wlien  Clerk  Maxwell  made  his  threefold 
classification  of  scientific  methods,  he  did 
so  with  his  eyes  well  open  to  the  fact  that 
by  the  statistical  view  of  nature,  and  by 
statistical  methods  in  science  he  meant  some- 
thing much  wider  and  deeper  than  is  the 
mere    commonplace  that  statistical  tables 
can  be  made  by  the  census  bureaus,  and  can 
be  used  by  the  insurance  companies,  or 
applied  to  the  discovering  of  various  special 


laws  of  nature.    Let  me  remind  you  of 
what  Maxwell  had  in  mind. 

Vn.    THE  STATISTICAL  VIEW  IN  PHYSICS 

Clerk  Maxwell  was  a  physicist  His 
greatest  treatise  was  that  upon  electricity 
and  magnetism.  The  theory  of  electricity 
and  magnetism  follows  methods  which  il- 
lustrate the  mechanistic  way  of  dealing 
with  the  problems  of  nature.  Maxwell  de- 
fined a  fifystem  of  differential  equations  in 
terms  of  which  certain  elementary  electro- 
magnetic processes  can  be  expressed.  As- 
suming these  equations  to  be  true,  one  can 
compute  the  consequences  of  one's  hypoth- 
eses, as  Newton  computed  the  consequences 
of  supposing  the  law  of  the  inverse 
squares  to  be  true  for  a  field  of  gravitative 
force.  One  can  then  compare  the  com- 
puted results  with  experience,  and  upon 
such  computation  and  comparison  with  ex- 
periment one's  method  in  this  case  de- 
pends. Such  is  an  example  of  the  essen- 
tially mechanical  view  of  nature. 

But  Clerk  Maxwell,  working  as  he  did  at 
a  time  when  the  general  theory  of  energy 
was  in  its  period  of  most  rapid  develop- 
ment, was  not  content  to  confine  himself  to 
problems  of  the  type  of  the  theory  of  elec- 
tricity. He  also  had  his  attention  espe- 
cially directed  to  those  physical  processes 
which  are  illustrated  by  the  diffusion  of 
gases,  by  the  irreversible  tendency  of 
energy  to  pass  over  from  available  to  un- 
available forms,  and  by  various  analogous 
phenomena  which  can  not  be  expressed  in 
terms  of  the  classic  types  of  mechanical 
theories. 

Following  the  initiative  of  Clausius,  but 
developing  along  lines  of  his  own,  Maxwell 
thereupon  worked  out  his  kinetic  theory  of 
gases.  It  is  that  theory  of  which  he  is 
thinking  when  he  distinguishes  the  statis- 
tical way  of  viewing  nature  both  from  the 
historical  and  from  the  mechanical  view. 


I 


660 


SCIENCE 


[N.  8.  Vol.  XXXIX.  No.  1007 


In  fact,  when  the  kinetie  theory  of  gases 
first  defines  its  swarms  of  molecules,  with 
their  countless  paths  and  collisions,  it  ap- 
pears to  be  viewing  a  gas  simply  as  a  com- 
plex mechanism;  and  in  certain  respects 
this  seeming  is  well  founded.  But  the  logic 
of  the  theory  of  probabilities,  which  the 
kinetic  theory  uses  in  deducing  the  physical 
properties  of  gases  from  the  statistical  aver- 
ages of  collisions  and  free  paths  of  the 
hypothetical  molecules,  is  no  longer  re- 
ducible to  the  logic  of  mechanics.  For  the 
velocity,  the  path,  and  the  collision  of  each 
individual  molecule  are  all  indifferent  facts 
for  this  kinetic  theory  of  gases ;  which  de- 
votes itself  to  the  study  of  probabilities  and 
of  tendencies.  And  its  methods  are  in  part 
those  which  the  procedure  of  the  insurance 
actuaries  exemplifies.  The  logic  in  ques- 
tion is  one  which  in  some  respects  still  needs 
further  elucidation.  For  even  up  to  the 
present  time  the  logic  of  the  theory  of  prob- 
abilities is  a  controverted  topic.  But  there 
are  a  few  features  of  the  situation  about 
which  nobody  who  looks  carefully  into  the 
subject  can  retain,  I  think,  any  serious 
doubt. 

First,  then,  the  average  behavior  of  a 
very  large  collection  of  irregularly  moving 
objects  has  characters  which  are  decidedly 
lawful,  even  although  the  laws  in  question 
are  what  may  be  called  laws  of  chance. 

The  recent  familiar  use  of  statistical  disr 
grams  for  illustrative  purposes  has  made 
this  law  of  chance  more  familiar  to  many 
classes  of  students  than  it  was  in  the  day 
when  Maxwell  wrote  certain  words,  which 
you  will  find  in  his  ''Theory  of  Heat.'** 
These  words  give  you  the  very  heart  of  the 
statistical  aspect  of  nature. 

The  difltribution  of  the  moleculee  according  to 
their  velocities  is  found  to  be  of  exactly  the  same 
mathematical  form  as  the  distribution  of  observa- 
tions according  to  the  magnitude  of  their  errors, 

1  Bage  309  of  the  Appleton  edition  of  1875. 


as  described  in  the  theory  of  errors  of  obsenratioiL 
.  .  .  Whenever  in  physical  phenomena  some  euse 
exists  over  which  we  have  no  control,  and  whieh 
produces  a  scattering  of  the  particles  of  matter, 
a  deviation  of  observations  from  the  troth,  or  a 
diffusion  of  velocity  or  of  heat,  mathematical  ex- 
presnons  of  this  exponential  form  are  sure  to  make 
their  c^pearance. 

This,  then,  is  in  concrete  form  the  law  of 
random  distribution,  the  form  of  iron  neces- 
sity which  one  finds  in  the  realm  of  chance. 

AH  this  law  of  chance  variation  was,  of 
course,  at  that  time  no  novelty,  althoagh 
the  X)opular  use  of  statistics  has  since  made 
it  more  familiar.    What  was  new,  however, 
was  the  fact  that  when  Maxwell  eomputed 
the  consequences  which  followed  from  sap- 
posing  the  existence  of  his  swarm  of  col- 
liding molecules  with  their  chance  distri* 
bution  of  velocities,  he  was  able  to  deduce 
not  only  the  principal  physical  properties 
of  gases,  but  in  particular  those  properties 
which,  like  all  the  phenomena  which  illna- 
trate   the   second   law   of   the   theory  of 
energy,   are  not  expressible  in  terms  of 
merely  mechanical  laws,  unless  these  laws 
are  applied  to  the  case  of  a  system  complex 
enough  to  ensure  that  the  velocities  of  its 
molecules  shall  approximate  closely  to  this 
chance  distribution. 

Since  Maxwell 's  time,  the  same  theoretical 
methods  have  been  applied  to  a  vast  range 
of  physical  phenomena,  with  the  general 
result  that  the  second  law  of  the  theory  of 
energy  is  now  generally  regarded,  by  all 
except  the  extreme  Energetiker,  ss  eBsen- 
tially  a  statistical  law.    So  viewed,  the  sec- 
ond law  of  energy  becomes   a  principle 
stated  wholly  in  terms  of  the  theory  of 
probability.    It  is  the  law  that  the  physical 
world  tends,  in  each  of  its  parts,  to  pas 
from  certain  less  probable  to  certain  more 
probable  configurations  of  its  moving  pa^ 
tides.     As  thus  stated  the  second  prin- 
ciple not  only  becomes  a  law  of  evolution, 
an  historical  principle,  but  also  ceases  to 
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be  viewed  as  any  mechanically  demon* 
strable  or  fundamentally  necessary  law  of 
nature.  Whether  nature  is  a  mechanism  or 
not,  energy,  according  to  the  kinetic  theory, 
runs  down  hill  as  it  does  for  statistical  and 
not  for  mechanical  reasons.  Energy  need 
not  always  run  down  hill;  and  in  fact 
would  not  do  so  if  there  were  present  in  na- 
ture any  persistent  tendency,  however  in- 
perfect,  towards  a  suitable  sorting  of  mole- 
cules. Maxwell  suggested  in  his  image  of 
the  demons  sorting  the  atoms  of  a  gas,  how 
such  a  tendency  might  make  energy  run  up 
hill  instead  of  down,  without  the  violation 
of  any  mechanical  principle. 

More  recently  Boltzmann,  in  his  further 
development  of  Maxwell's  hypothesis, 
pointed  out  how  the  theory  of  probability 
iteelf  requires  that,  in  the  course  of  very 
vast  intervals  of  time,  there  must  occur 
some  occasional  concentrations  of  energy 
and  some  sensible  unmixings — some  rever- 
sals of  the  diffusion  of  gases,  in  case  indeed 
the  kinetic  theories  are  themselves  true. 
And  still  more  recently  Arrhenius  has  sug- 
gested that  the  nebulae  may  furnish  the  con- 
ditions for  the  occasional  if  not  the  general 
reversal  of  the  second  law  of  the  theory  of 
energy.  Of  such  speculations  I  can  of 
course  form  no  judgment.  They  interest 
us  here  only  as  examples  of  the  logic  of  the 
statistical  view  of  nature. 

In  sum,  all  these  investigations  have 
tended  to  this  general  result:  If  a  law  of 
the  physical  world  does  not  appear  con- 
sistent with  the  mechanical  view  of  nature 
so  long  as  you  confine  your  attention  to  a 
single  system  of  bodies,  whose  individual 
movements  you  follow  and  compute,  this 
law  may  still  become  perfectly  intelligible 
when  viewed  as  the  expression  of  the  aver- 
age behavior  of  a  kinetic  system  complex 
eiiough  to  give  an  opportunity  for  the  ap- 
plication of  statistical  laws,  and  for  the  use 
of  the  conception  of  probability. 


Vm.     THE    CANONICAL   FORM   OF   SCIENTIFIC 

THEORIES 

All  the  forgoing  instances  may  appear 
to  you  merely  to  suggest  that,  in  dealing 
with  mechanisms  too  complicated  to  be  the 
object  of  a  direct  computation,  our  igno- 
rance may  force  us  to  make  use  of  statistical 
modes  of  computation.  These  statistical 
methods,  you  may  say,  are  convenient 
devices  whereby  we  neutralize,  for  certain 
special  purposes,  the  defects  of  our  mechan- 
ical knowledge. 

If  the  insurance  actuaries — so  you  may 
say— could  use  a  sufficient  knowledge  of 
the  world's  mechanism,  they  would  com- 
pute the  precise  time  when  each  individual 
man  is  to  die,  just  as  the  astronomers  com- 
pute the  eclipses.  An  almanac  of  mortality 
would  take  the  place  of  the  present  naut- 
ical almanac.  Everybody's  funeral  would 
be  announced,  if  that  were  convenient, 
years  in  advance ;  and  life  insurance  would 
appear  to  be  a  blundering  and  awkward 
substitute  for  scientific  prediction.  Because 
and  only  because,  as  a  fact,  no  knowl- 
edge of  the  differential  equations  of  the 
precise  movements  of  matter,  and  no  exact 
measurements  of  the  accelerations  or  of  the 
other  rates  of  change  in  these  movements 
gives  us  the  power  to  predict  the  phenom- 
ena of  nature  in  their  detail,  including  the 
movements  which  determine  life  and  death, 
we  are  obliged  to  substitute  a  statistical 
definition  of  the  probable  tendencies  of  a 
definable  proportion  of  great  numbers  of 
men  to  die,  in  a  way  which  varies  with 
their  numbers  and  their  ages,  for  the  pre- 
cise knowledge  of  the  hour  of  each  man's 
death  which  we  should  all  regard  as  a  scien- 
tific ideal,  if  we  could  know  the  mechanism 
of  life  and  death.  The  statistical  view  is  a 
mere  substitute  for  a  mechanical  view 
which  our  ignorance  makes  us  unable  to 
use,  in  the  individual  case,  with  sufficient 
accuracy.     Such  may  be  your  comment. 
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The  nautical  almanao  (so  yon  may  say)  is 
the  model  of  what  applied  science  ought  to 
to  be.  The  mortality  table  is  the  convenient 
summary  due  to  a  necessary  scientific  eviL 
It  is  a  device  for  recording  our  ignorance 
of  the  details  of  the  world's  mechanism 
along  with  our  imperfect  knowledge  of  cer- 
tain probable  and  approximate  tendencies 
to  which  the  averages  of  many  human  lives 
are  subject 

In  other  words,  you  may  be  disposed  to 
insist:  ''Mechanical  theories  are  the  canon- 
ical forms  towards  which  a  growing  scien- 
tific knowledge  guides  our  way.  Compu- 
tations of  individual  events  in  terms  of  in- 
variant laws  whose  validity  is  independent 
of  time,  are  the  models  of  what  our  scien- 
tific ideals  seek.  The  statistical  view  of 
very  complex  mechanisms  is  an  asylum  in 
which  our  ignorance,  perforce,  has  to  find 
its  refuge  whenever,  as  in  case  of  the  swarms 
of  molecules  and  ihe  labyrinthine  com- 
plications of  organisms,  the  mechanical 
view  of  nature,  as  applied  by  us,  loses  its 
way." 

In  answer  to  this  very  natural  comment^ 
I  am  next  led  to  say  that,  whether  the  nat- 
ural world  is  a  mechanism  or  not,  the  sta- 
tistical view  of  nature  would  be,  and  so  far 
as  we  know  the  facts  is,  applicable  to  suffi- 
ciently complicated  systems  of  things  and 
events,  not  as  a  mere  substitute  for  these 
more  exact  computations  which  our  igno- 
rance of  mechanical  laws  makes  necessary, 
bn/t  as  an  expression  of  a  very  i>ositive,  al- 
though only  probable  and  approximate, 
knowledge  whose  type  all  of  the  organic 
and  social  sciences,  as  well  as  most  aspects 
of  the  inorganic  sciences,  illustrate.  There 
is  therefore  good  reason  to  say  that  not  the 
mechanical  but  the  statistical  form  is  the 
canonical  form  of  scientific  theory,  and 
that  if  we  knew  the  natural  world  millions 
of  times  more  widely  and  minutely  than  we 
do,  the  mortality  tables  and  the  computa- 


tions based  upon  a  knowledge  of  averagies 
would  express  our  scientific  knowledge 
about  individual  events  much  better  than 
the  nautical  almanac  would  do.  For  oor 
mechanical  theories  are  in  their  essence  too 
exact  for  precise  verification.  They  aie 
verifiable  only  approximately.  Hence, 
since  they  demand  precise  verification,  we 
never  know  them  to  be  literally  true. 

But  statistical  theories,  just  because  they 
are  deliberate  approximations,  are  often  as 
verifiable  as  their  own  logical  structare  per- 
mits. They  often  can  be  known  to  be  lit- 
erally, although  only  approximately,  true. 

This  assertion  is^  in  its  very  natare,  a 
logical  assertion.  It  is  not  any  resolt  of 
any  special  science,  or  of  any  one  group  of 
sciences.  It  solves  no  one  problem  aboot 
vitalism.  It  is  a  general  comment  on  the 
value  of  the  statistical  point  of  view. 

But,  if  the  assertion  is  true,  it  tends  to 
relieve  us  from  a  certain  unnecessary  ref- 
erence for  the  mechanical  form  of  scientific 
theory — a   reverence    whose    motives  are 
neither    rationally    nor    empirically   well 
founded.    It  is  the  merit  of  Charles  Peirce 
to  have  emphasized  these  logical  considera- 
tions.   Their  importance  for  the  study  of 
scientific  methods  has  grown  greater  witii 
every  year  since  1891,  when  he  began  the 
publication  of  his  remarkable  papers  in  the 
Monist,    entitled:    ''The   Architecture  of 
Theories,''  ''The  Doctrine  of  Necessity  Ex- 
amined''and"TheLawof  Mind."    Theae 
papers  are  fragmentary;  and  yet  in  th^ 
way  they  are  classical  statements  of  the 
limitations  of  the  mechanical  view  of  na* 
ture,  and  of  the  significance  of  the  statis- 
tical view  of  nature. 

As  I  dose,  let  me  merely  outline  some  as- 
pects of  Peirce 's  extension  of  the  statistical 
view  of  nature  beyond  the  range  which 
Maxwell's  and  Boltzmann's  study  of  the 
theory  of  gases  directly  exemplified. 
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DC    APPLICATIONS  OF  THE  STATISTICAL  VIEW 
TO    THEOBIES    OF    NON-MECHANICAL 
SYSTEMS.      AGGREGATION   AND 
ASSIMILATION  AS  STATIS- 
TICAL TENDENCIES 

It  at  first  seems,  I  haye  said,  as  if  the 
statistical  methods  of  the  kinetic  theory 
were  applicable  only  to  mechanisms  whose 
complications  were  too  vast  to  make  it  pos- 
sible to  follow  in  individual  detail  their 
necessary  sequences  of  movements. 

But  this  seeming  is  unfounded.  Let  me 
summarize  in  my  own  words  a  few  consid- 
erations which  Peirce  summarily  states, 
and  which,  to  my  mind,  get  a  constantly 
increasing  importance  as  the  statistical 
view  of  nature  comes  to  be  applied  to  wider 
and  wider  fields  of  research. 

Suppose  an  aggregate  of  natural  objects 
which  contains  a  very  great  number  of 
members,  each  one  of  which  is  subject  to 
some  more  or  less  exhaustively  definable 
range  of  possible  variations.  These  objects 
may  be  things  or  events,  at  your  pleasure. 
They  may  be  molecules  or  stars  or  cells  or 
multicellular  organisms  or  members  of  a  so- 
ciety or  observations  of  a  physical  quan- 
tity or  proposals  of  marriage  or  homicides 
or  literary  compositions  or  moral  agents 
or  whatever  else  you  will.  The  essential 
basis  which  is  needed  for  a  statistical  view 
of  such  an  aggregate  is  this : 

First,  the  members  of  each  aggregate 
must  actually  form  a  collection  which  is, 
for  some  physical  or  moral  reason,  a  gen- 
uine and  therefore  in  some  way  a  definable 
ivhole. 

Next,  some  more  or  less  systematic  tend- 
ency towards  a  mutual  assimilation  of  the 
fortunes,  the  characters  or  the  mutual  re- 
lations of  the  members  of  this  aggregate 
most  exist.  This  tendency  toward  mutual 
assimilation  may  be  of  very  various  sorts. 

The  policyholders  of  an  insurance  com- 
pany tend  to  assimilate  the  fortunes  of 


their  various  investments  when  they  all  of 
them  pay  their  premiums  to  the  same  com* 
pany.  The  stars  tend  to  a  certain  assimi- 
lation of  the  mutual  relations  amongst  those 
photographs  of  their  various  spectra  which 
chance  to  get  collected  on  the  photographie 
plates  of  the  same  astronomical  observatory. 
For,  as  a  consequence  of  this  aggregation 
of  photographs,  the  stellar  spectra  in  ques- 
tion may  tend  to  be  classified ;  and  the  log- 
ical, as  well  as  the  other  socially  important^ 
and  the  physical  fortunes  of  objects  which 
are  once  viewed  or  arranged  or  tabulated 
as  objects  belonging  to  the  same  class,  tend, 
in  general,  to  a  further  mutual  assimili^ 
tion. 

Birds  of  a  feather  not  only  fiock  together, 
but  tend  to  get  statistically  similar  for- 
tunes, when  they  come  into  chance  contact 
with  other  birds  or  with  breeders,  with 
hunters  or  with  biometrical  statisticians. 

All  objectively  well-founded  classifica- 
tion is  not  only  founded  upon  real  similari- 
ties amongst  the  objects  which  belong  to  an 
aggregate,  but  tend  to  some  increase  of 
these  similarities,  in  so  far  as  these  objects 
are  not  changeless  mathematical  entities, 
but  are  natural  objects,  whose  fortunes  are 
subject  to  change. 

One  of  the  most  widely  applicable  laws 
of  nature  is,  in  fact,  the  law,  wholly  inde- 
finable in  mechanical  terms,  but  always  ex- 
pressible in  terms  of  statistical  tendencies 
— the  law  that  aggregation  tends  to  result 
in  some  further  and  increasing  mutual  as- 
similation of  the  members  of  the  aggregate. 
This  assimilation  may  express  itself  in  the 
fact  that  one  classification  or  aggregation 
leads  both  logically  and  physically  to 
another  and  deeper  and  also  wider  aggre- 
gation. 

If  the  stars  are  already  physically  classi- 
fied into  two  distinct  drifts,  which  move 
through  each  other  in  two  different  direc- 
tions, and  if  the  stars  in  question  tend  to 
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get  the  photographs  of  their  spectra  as- 
sembled in  the  same  observatory,  then  the 
elasses  into  which  the  photographs  tend  in 
the  long  run  to  be  grouped  also  tend  to  be 
such  that,  at  least  for  some  one  resulting 
classification  or  aggregation  of  the  photo- 
graphs, the  photographs  of  the  spectra  of 
the  stars  of  one  of  the  star  drifts  are 
grouped  together,  not  only  in  the  ideas 
which  the  astronomers  form,  but  in  the 
physical  arrangements  towards  which  cer- 
tain groups  of  photographs,  of  symbols  and 
of  statistical  tables^  persistently  tend. 

The  principles  here  involved  depend 
upon  the  sorts  of  assimilation  which  the 
radiant  phenomena  of  light  make  possible. 
For  a  photograph  is  a  physical  expression 
of  a  certain  tendency  whereby  the  struc- 
ture of  a  photographic  plate  tends  to  be  as- 
similated to  the  molecular  structure  and 
state  of  a  radiating  object — say  a  star. 
When  the  photographs  of  stellar  spectra 
are  grouped  in  classes,  a  secondary  assimi- 
lation tends  to  take  place,  since  similar 
spectra  tend  to  get  either  placed  or  tabu- 
lated in  similar  ways.  When  this  second- 
ary assimilation  of  the  photographs  leads 
to  an  indirect  discovery  of  the  existence  of 
the  two  star  drifts  themselves,  a  tertiary 
assimilation  of  the  fortunes  of  those  stars 
whose  proper  motions  are  sufficiently  simi- 
lar takes  place,  and  tends  to  get  repre- 
sented in  the  knowledge  of  different  as- 
tronomers. 

The  ideas  of  these  various  astronomers 
tend  to  further  assimilation  through  the 
means  used  in  scientific  communication. 
The  radiation  of  scientific  knowledge  con- 
tinues the  natural  process  which  the  radia- 
tion of  light  and  the  making  of  photographs 
of  stellar  spectra  have  already  illustrated, 
and  the  rule  continues  to  be  illustrated  that 
mutual  assimilation  is  one  aspect  of  classi- 
fication and  aggregation,  and  is  a  cumula- 
tive statistical  tendency  which  accompanies 
them  both. 


The  insurance  companies  and  the  trans- 
formation of  modem  civilization  through 
the  extension  and  aggregation  of  modes 
and  devices  whereby  insurance  is  accom- 
plished, furnish  numerous  other  examples 
of  this  law  of  the  fecundity  of  aggregation. 
The  law,  as  I  have  said,  holds  in  general 
for  non-mechanical  systems,  although,  as 
stellar  evolution  seems  to  indicate,  it  can 
also  hold  for  mechanical  systems.  It  may 
hold,  in  fact,  for  all  natural  processes  which 
involve  evolution. 

Clerk  Maxwell  himself  believed  that  the 
sharp  distinctions  which  separate  the  dif- 
ferent classes  of  elementary  atoms,  and  the 
different    types    of    molecular    structure 
which  determine  the  spectra  of  the  mole- 
cules of  different  elements,  are  signs  that  no 
kinetic  theory  of  the  evolution  of  the  chem- 
ical elements  would  ever  be  possible.    It  is 
precisely  here  that  the  latest  advances,  on 
the  stiU  so  imperfectly  defined  outlying 
boundaries  of  physical  and  of  chemical  re- 
search, give  a  new  significance  to  the  sta- 
tistical view  of  nature,  by  showing  that  if 
we  take  account  of  sufficiently  large  aggre- 
gates of  things  and  of  events,  a  kmetic 
theory  of  the  evolution  of  chemical  ele- 
ments becomes  a  possibility  worthy  of  fu- 
ture investigation,  and  certain  to  receive, 
in  connection  with  the  phenomena  of  radio- 
activity, further  investigation  upon  statis- 
tical lines,  whatever  be  the  further  for- 
tunes of  the  mechanical  view  of  nature,  or 
of  this  problem  about  the  evolution  of  the 
elements. 

Of  such  speculations  one  can  say  that,  if 
ever  a  theory  of  the  evolution  of  the  chem- 
ical elements  becomes  feasible,  it  will  be,  in 
part  at  least,  a  statistical  theory,  and  will 
illustrate  in  new  ways  how  widespread  in 
material  nature  is  the  tendency  to  that  mu- 
tual assimilation  which  all  the  phenomena 
of  radiant  energy  illustrate,  and  of  which 
the  relatively  uniform  constitution  and  dis- 
tribution of  each  one  of  the  various  chem- 
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ical  elements  through  vast  ranges  of  the 
physical  universe  may  well  be  the  resnlt. 

In  brief,  the  evolution  of  stars,  of  ele- 
ments, of  social  orders,  of  minds  and  of 
moral  processes,  apparently  illustrates  the 
statistical  fecundity  of  nature's  principal 
tendency — ^the  tendency  to  that  mutual  as- 
similation which  both  defines  aggregates, 
that  is,  real  classes  of  natural  objects,  and 
tends  to  keep  these  classes  or  aggregates 
permanent  in  the  world  and.  to  increase 
both  their  wealth  of  constitution  and  their 
extent 

Now  it  is  this  principle  of  the  fecundity 
of  aggregation  which  seems  to  be  the  nat- 
ural expression,  in  statistical  terms,  for  the 
tendency  of  nature  towards  what  seems  to 
be  a  sort  of  unconscious  teleology — ^towards 
a  purposiveness  whose  precise  outcome  no 
finite  being  seems  precisely  to  intend.    It 
is  a  statistically  definable  rule  that  change- 
able aggregates,  when  they  are  real  at  all, 
result  from  likenesses  which  their  very  ex- 
istence tends  both  to  increase  and  to  diver- 
sify.   The  social  fecundity  of  the  principle 
of  insurance  illustrates  this  natural  tend- 
ency.   That  marvelous  result  of  the  aggre* 
gation  of  scientific  observers,  of  tabula- 
tions and  of  photographs,  of  the  radiant 
phenomena  which  make  the  stars  visible 
and  of  the  microscopic  phenomena  and  the 
logical  interests  which  make  probability  de- 
finable— ^that  marvelous  result  of  these  vari- 
ous    aggregations    which    constitutes    the 
whole  procedure  and  outcome  of  modem 
inductive  science  itself,  is  an  expression  of 
this    same   general   tendency — apparently 
the  most  vital  and  the  most  vitalizing  tend- 
ency   both   of   the   physical   find   of   the 
gpiritual  world — the  tendency  of  aggrega- 
tion and  of  classification  to  be  fruitful  both 
of  new  aggregations  and  of  the  orderly  ar- 
ray of  natural  classes  and  of  natural  laws. 
In  the  purely  logical  and  mathematical 
worlds  this  tendency  can  get,  and  does  get, 
precise   description  in  terms  of  the  pure 


logic  of  number  and  of  order.  In  the  phys- 
ical world,  in  the  world  of  time  and  of 
change,  this  principle  gets  further  ex- 
pressed as  a  statistical  rather  than  a  me- 
chanical law — ^the  law  that  classes,  aggre- 
gations and  organizations  tend  towards  a 
definable  sort  of  evolution. 

As  Charles  Peirce  pointed  out,  you  need 
not  suppose  the  real  world  to  be  mechan- 
ical in  order  to  define  and  to  conceive  this 
sort  of  evolution.  You  need  only  suppose 
(1)  the  presence  of  the  just-mentioned 
tendency  to  form  aggregates,  and  to  the 
mutual  assimilation  of  the  various  parts  of 
nature ;  (2)  the  statistically  definable  tend- 
ency to  some  sort  of  sorting  or  selection  of 
the  probable  results  to  which  any  definable 
average  constitution  of  the  natural  world 
at  any  moment  leads;  and  (3)  a  tendency 
— ^and  once  more,  a  statistical  and  non-me- 
chanical tendency,  towards  a  formation  of 
habits,  and  towards  a  repetition  of  such 
types  of  movement  as  have  once  appeared. 
Suppose  these  three  tendencies  (aggrega-. 
tion,  selection  and  habit — ^and  the  statistical- 
method  shows  these  three  to  be  widespread 
in  the  physical  world) ;  suppose  these  three, 
and  you  can  define  a  process  of  evolution, 
never  mechanical  and  never  merely  expres- 
sive of  any  previously  settled  designs, 
either  of  gods  or  of  men.  This  process  of 
evolution  will  then  lead  from  mere  chance 
towards  the  similation  of  mechanism,  from- 
disorderly  to  a  more  orderly  arrangement, 
not  only  of  things  and  of  individual  events, 
but  of  the  statistically  definable  laws  of  na- 
ture; that  is,  of  the  habits  which  nature 
gathers  as  she  matures.  The  philosophy  of 
nature  which  will  result  will  show  how  na^ 
ture  may  well  tend  to  appear  in  certain 
aspects  more  and  more  teleological,  and  to 
manifest  what  Greek  vitalism  found  in  na- 
ture. Whether  the  whole  world  is  ulti-t 
mately  and  consciously  teleological  or  not, 
this  view  of  nature  would  of  course  be  un- 
able to  decide.   But  it  would  lay  stress  xrpon 
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the  thought  that  what  is  indeed  most  vital 
about  the  world  is  that  which  also  charae- 
terizes  the  highest  life  of  the  spirit,  namely, 
the  fecundity  of  whatever  unites  either 
dectrons  or  souls  or  stars  into  streams  or 
into  other  aggregations  that,  amid  all 
chances,  illustrate  some  tendency  to  orderly 
cooperation. 

If  this  view  of  nature  has  any  founda- 
tion, gentlemen,  then,  as  the  whole  progress 
of  inductive  science  illustrates,  the  way  to 
further  such  scientific  evolution  is  to  get 
together,  and  to  leave  the  rest  to  the  statis- 
tically definable  tendencies  of  nature. 
These  are  tendencies  away  from  the  chance 
distributions  which  the  bell-shaped  curve 
of  random  distribution  illustrates,  towards 
the  orderliness  of  which  the  mechanical 
view  of  nature  gives  us  one  illustration, 
and  by  no  means  the  most  probably  true 
illustration. 

I  should  suppose,  then,  that  whatever 
notes  you  may  compare  in  these  meetings, 
you  will  probably  frequently  and  vari- 
ously illustrate  the  statistical  view  of  na- 
ture. This  view  is  ill  understood  by  those 
who  think  only  how  dry  statistical  tables 
and  averages  may  seem.  Mechanism  is 
rigid,  but  probably  never  exactly  realized 
in  nature.  But  life,  although  it  has  its  his- 
tory, has  also  its  statistics.  And  averages 
cease  to  be  dry  when  they  are  averages  that 
express  the  unities  and  the  mutual  assimi- 
lations in  which  the  common  ideals  and  in- 
terests, the  common  hopes  and  destinies  of 
the  men,  of  the  social  orders,  of  the  deeds — 
yes,  and  perhaps  of  the  stars  and  of  aU  the 
spiritual  world  are  bound  up  and  are  ex- 
pressed. 

Do  you  wish  to  experiment  upon  some 
new  processes  of  social  aggregation,  of  mu- 
tual assimilation,  and  of  the  study  of  photo- 
graphs of  your  various  spiritual  spectra  t 

This  practical  question  is  for  you  to  con- 
sider. JOSIAH  BOYOB 

Hakvabd  Univxbsitt 


THB  NATIONAL  ACADEMY  OF   SCIBNCES 

The  annual  meeting  of  the  Academy  wiH 
be  held  in  Washington  on  April  21,  22  and  28, 
1914.    Following  is  the  tentative  program: 

MONDAY  EVENINa,   APRIL  20 

7 :30  P.M. — ^Meeting  of  the  coimcil  in  the  pri^ 
vate  dining-room  of  the  Cosmos  Club. 

TUESDAY,  APBUi  21 

10:00  A.M. — ^Business  meeting  of  the  Academy 
in  the  Oak  Boom  of  the  Hotel  RaleigL 

1:80  P.1C. — ^Luncheon  in  the  private  dininff* 
room  of  the  Hotel  Baleigh.  (In  the  evBut 
of  unfinished  businees,  an  adjourned  bofli' 
ness  session  may  be  held  in  the  Oak  Boom 
following  the  luncheon.) 

4:00  P.M. — ^Auditorium^  National  Mnseam. 
Inauguration  of  the  William  EUery  Hale 
Lectures  by  Sir  Ernest  Rutherford,  of  & 
TTnirersity  of  Manchester.  (Open  to  ^ 
public.)  Subject:  ''The  Constitutioii  of 
Matter  and  the  Evolution  of  the  Elemeats," 
(Illustrated.) 

9:30  P.M. — ^Reception  to  the  members  of  iha 
Academy  and  their  guests,  at  the  home  of 
Alexander  Graham  BelL 

WEDNESDAY,   APBIL  22 

10:00   A.M. — ^Auditorium,   National   MuaeusL 

Public  scientific  session  for  the  reading  of 

papers. 
1 :00  P.M. — ^Luncheon  in  the  Oak  Boom  of  the 

Hotel  Raleigh. 
2:30    P.M. — ^Auditorium,    National    MnsennL 

Public  scientific  session  for  the  reading  of 

papers. 
8:00  P.M. — ^Annual  dinner  of  die  members  of 

the  Academy  and  their  guests  in  the  Oak 

Room  of  the  Hotel  Raleigh. 

At  the  annual  dinner  of  the  Academy  will 
occur  the  first  presentation  of  the  medal  for 
"  Eminence  in  the  Application  of  Science  to 
the  Public  Welfare''  to  Oeorge  Washington 
Goethals  and  William  Crawford  Oorgas  for 
distinguished  service  in  building  the  Panama 
Canal.    (Presentation  private.) 

THURSDAY^   APBUi  23 

10 :00  AvM.-— Oak  Room,  Hotel  Raleigh.   Busi- 
ness meeting  of  the  Academy  for  the  electioii 
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of   memberSy   foreign   associatee    and   two 
members  of  the  connciL 
1:30  P.M. — ^Luncheon  in  tlie  private  dining- 
room  of  the  Hotel  Raleigh. 
4  KM)    P.M. — ^Auditorium,    National    MuaeunL 
Second  of  the  William  Ellery  Hale  Lec- 
tures, by  Sir  Ernest  Rutherford,  of  Man- 
chester.    (Open  to  the  public.)     Subject: 
''The  Constitution  of  Matter  and  the  Evo- 
lution of  the  Elements."    (Illustrated.) 
The  chairmen  of  the  various  trust  funds 
are  requested  to  present  at  the  meeting  de- 
tailed written  reports  in  accordance  with  in- 
Btmctions  in  rule  22,  adopted  at  the  annual 
meeting  in  1911,  which  reads  as  follows: 

Tlie  annual  reports  of  the  Committees  on  Be- 
search  Funds  shiJl,  so  far  as  the  Academy  has  au- 
thority to  determjne  their  form,  give  a  current 
nmnber  to  each  award,  stating  the  name,  jxx'ition 
and  address  of  the  recipient,  the  subject  of  re- 
search for  which  the  award  is  made,  and  the  sum 
awarded;  and  in  later  annual  reports  the  status  of 
the  work  accomplished  under  each  award  previ- 
ously made  shall  be  announced,  until  the  research 
is  completed,  when  announcement  of  its  comple- 
tion and,  if  published,  the  title  and  place  of  pub- 
lication shall  be  stated,  and  the  record  of  the 
award  shall  be  reported  as  dosed. 

At  the  scientific  sessions  of  the  academy, 
held  in  the  Auditorium  of  the  National  Mu- 
seum on  April  22,  papers  will  be  presented  as 
follows : 

Fte-XHambrian  Algonhian  Alga:  Charles  D.  Wal- 

OOTT.    (Lantern  slides.) 
HewettUe,  Meiahewettite  and  Paseoite,  Eydroui 

Caicium  Vanadaiea:  W.  F.  Hzllsbrand,  K.  E. 

Mkbwin  and  Feed  B.  Wright. 

Two  apparently  different  calcium  yanadates  are 
described,  which  resemble  each  other  very  closely 
and  have  the  same  composition — Ca0.3yiO|.9HtO— 
wlieaa  holding  their  maximum  water  content  at  room 
temperature.     One  of  them — hewettite— -occurs  at 
Minasragra,  Peru,   and  has  been  noticed  on  a 
atagle  specimen  from  Paradox  Valley,  Colorado. 
The  other — metahewettite-H)ccur8  at  numerous  lo- 
calities in  western  Colorado  and  eastern   Utah, 
Both  minerals  are  sparingly  soluble  in  water.    A 
third    calcium    Tanadate — pascoite    (2Ca0.3ytOt.- 
llfHaO)—  is  also  described.     This  occurs  with 
he^rettite  at  Minasragra.     It  is  very  soluble  in 
'.   The  first  and  second  minerals  are  regarded 

faXdrated  acid  hexavanadates— CaH,y«0tf.8H,0 


— the  third  as  a  normal  hexavanadate,  CasVtQiT*- 
llfH.0. 

The  reasons  for  specific  separation  of  hewettite 
and  metahewettite  are  set  forth  in  detail.  All  three 
minerals  are  so  sensitive  to  changes  in  atmosphexie 
humidity  that  their  water  content  varies  within, 
wide  limits  at  different  times  of  the  year.  The  re- 
moval of  all  or  nearly  all  the  water  does  not  result 
in  breaking  down  of  the  crystal  structure,  and 
until  this  has  occurred  the  water  is  wholly  or  in 
great  part  taken  up  again  when  opportunity  is  of- 
fered. 

The  importance  is  emphasized  of  bringing  all 
minerals  that  behave  in  this  way  to  a  definite 
maximum  water  content  before  analyzing  them  and 
of  following  carefully  the  course  of  dehydration 
under  prescribed  conditions.  Detailed  direetions 
are  given  for  such  tests  and  for  avoiding  several 
sources  of  error.  Attention  is  also  called  to  two 
fairly  constant  associates  of  metahewettite.  One 
of  these  (also  a  constituent  of  camotite  ores)  is  a 
gray  hydrous  silicate  of  aluminum,  trivalent  vana* 
dium  and  potassium.  The  other  is  elemental  se- 
lenium, the  existence  of  which  as  a  mineral  species 
seems  now  for  the  first  time  established. 
The  Origin  of  Monocoiyledony :  John  M.  Coultrr^ 

The  evidence  of  vascular  anatomy,  supported  by 
the  historical  record,  as  well  as  by  general  morpho- 
logical considerations,  has  demonstrated  that  the 
Monocotyledons  have  been  derived  from  the 
Dicotyledons.  It  remained  to  obtain  evidence  of 
the  transition  from  dicotyledony  to  monocotyled- 
ony.  The  two  opposing  views,  each  supported  by 
considerable  indirect  evidence,  are  (1)  that  the 
monocotyledonous  condition  has  arisen  by  a  fusion 
of  the  two  cotyledons,  and  (2)  that  it  has  arisen 
by  a  suppression  of  one  of  them. 

Material  of  Agapanthiu  wnbeUatw  (LiliaceB) 
obtained  from  South  Africa  proved  to  be  occa- 
sionally dicotyledonous,  so  that  it  was  possible  to 
determine  the  relation  between  the  two  conditions. 
The  result  has  shown  that  neither  one  of  the 
theories  advanced  to  explain  the  origin  of  mono- 
cotyledony  is  tenable,  but  that  this  condition  arises 
from  the  continuation  of  one  growing  point  on  the 
co^ledonary  ring  rather  than  a  differentiation  of 
two  growing  points.  In  every  case,  the  cotyledo- 
nary  apparatus  begins  as  a  ring,  and  continues  its 
growth  as  one  cotyledon  or  two.  It  is  evident  that 
there  is  neither  suppression  of  one  cotyledon  nor 
fusion  of  two. 

Heredity  of  8<me  Bmotianal  TraUs:  Chablbs  B. 
Davknport. 
Among  emotional  traits,  violent  temper  and  on- 
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controllable  erotieifim  have  an  hereditary  behavior 
that  indieates  that  thej  are  each  due  to  a  siagle 
positive  determiner  which  may  be  regarded  as  in- 
terfering with  the  inhibitory  mechanism.  With 
a  slightly  less  certainty  marked  eases  of  ''Wander- 
lust*' appear  to  be  inherited  as  if  sex-linked.  Il- 
lustrated by  diagrams  and  lantern  slides. 

The   Causes   of   the   Clotting   of  Blood:   W.    H. 

HOWXLL. 

In  circulating  blood  or  lymph  a  small  amount 
of  prothrombin  is  contained  in  solution  in  the 
plasma.  This  prothrombin  is  prevented  from  re- 
acting with  the  calcium  to  form  thrombin  by  the 
presence  of  an  adequate  amount  of  antithrombin, 
or,  if  any  thrombin  is  formed,  its  coagulating  ef- 
fect on  fibrinogen  is  prevented  by  the  antithrombin. 
The  normal  fluidity  of  the  circulating  blood  is  de- 
pendent, therefore,  upon  the  presence  and  action 
of  the  antithrombin.  In  blood-platelets  and  in 
leucocytes  there  is  contained  a  supply  of  thrombo- 
plastic  material  (phosphatid-compound)  and  also  of 
prothrombin.  On  the  shedding  of  blood  the  disin- 
tegration of  the  platelets  and,  to  a  lesser  extent, 
of  the  leucocytes  liberates  thromboplastin  and 
prothrombin.  The  former  neutralizes  the  anti- 
thrombin, the  latter,  together  with  the  prothrom- 
bin already  present  in  the  plasma,  is  changed  to 
thrombin  by  the  action  of  the  calcium.  Cell-free 
plasmas  may  be  clotted  by  the  addition  of  throm- 
boplastin (kephalin)  to  neutralize  the  anti- 
thrombin. 

The  LwfMfnescence  of  Kuneite:  Edwabo  L.  Nichols 
AND  HoBACx  Leonard  Howes. 

The  Prompt  THstrtbution  of  ConvulsanUs  «n  Car- 
diecftamised  Frogs  deprived  of  their  Lymph 
Hearts:  S.  J.  Mxltzxb. 

Several  years  ago  the  writer  reported  that  in 
frogs  from  which  the  heart  was  removed,  an  injec- 
tion of  strychnin,  morphin  or  acid  fuchsin  brought 
on  convulsions^  For  the  two  latter  substances  the 
effect  was  more  prompt  and  rapid  than  in  animals 
with  normal  circulation.  The  conclusions  seemed 
to  be  inevitable  that  the  distribution  of  these  sub- 
stances must  take  place  by  some  mechanism  other 
than  the  circulatory  apparatus.  Two  years  ago  J. 
J.  Abel  stated  that  the  success  of  the  experiment 
depends  upon  the  normal  activity  of  the  two  an- 
terior lymph  hearts;  when  these  are  destroyed  no 
convulsions  can  take  place.  In  recent  experiments 
carried  out  by  Githens,  of  the  Bockefeller  Insti- 
tute, Dr.  Joseph,  of  the  University  of  St.  Louis, 
and  by  myself  in  a  long  series  of  experiments  the 
lymph  hearts  were  destroyed  and  after  a  day  or 


two,  when  the  animals  recovered,  the  heart  was  re- 
moved and  the  substances  injected.  The  resdt  wu 
as  prcHnpt  as  if  the  lymph  hearts  were  intact 
Furthermore  the  injections  were  made  this  time 
into  the  lymph  sacs  of  the  thigh  and  the  substances 
therefore  had  to  travel  long  distances.  Apparently 
a  quite  efficient  distribution  may  take  place  throngli 
the  connected  lymph  spaces  without  the  aid  of  any 
part  of  the  circulatory  apparatus. 

Contributions  to  the  Geology  of  Bermuda:  L  T. 

PiRSSON  AND  T.  WaYLAND  VaUGHAN. 

Becently  a  deep  well,  about  1,400  feet  deep,  has 
been  bored  in  Bermuda  Island.  The  samples  taken 
from  this  well  at  regular  intervals  show  that  there 
is  first  penetrated  a  considerable  depth  of  lime  de- 
posits produced  by  organic  life,  then  follows,  down 
to  about  600  feet,  brownish  weathered  'igtexm 
rock,  after  which  black  unozidized  lavas  and  Ig- 
neous  material  persist  to  the  bottom.  The  lime  de- 
posits contain  the  remains  of  organisms.  The  facts 
disclosed  have  important  bearings  on  the  ori|^ 
and  geological  history  of  the  island  and  on  the 
problem  of  coral  reef  formations.  The  igneous 
geology  is  discussed  by  L.  V.  Pirsson  and  the  httar 
history  and  coral  reef  problem  by  Dr.  Yaughaa. 

The  lectures  founded  in  memory  of  the 
late  William  EUery  Hale,  of  Chicago,  wiH  be 
inaugurated  by  Sir  Ernest  Rutherford,  of  tbe 
University  of  Manchester,  who  will  speak  in 
the  Auditorium  of  the  National  Museum, 
Washington,  D.  C,  on  April  21  and  23,  1914 
at  4  P.M. 

The  committee   in  charge  has  planned  s 
series  of  such  lectures  covering  several  yean 
on  the  general  subject  of  evolution,  which  is 
designed  to  give  a  clear  and  comprehoisive 
outline  of  the  broad  features  of  inorganic  and 
organic  evolution  in  the  light  of  recent  le- 
search.    Sir  Ernest  Rutherford's  lectures  will 
deal  with  the  Constitution  of  Matter  and  the 
Evolution  of  the  Elements.    Aided  by  man^ 
illustrations,  including  some  of   tiie  ezperi' 
ments  which  brought  to  him  the  award  of  the 
Nobel  Prize,  Sir  Ernest  will  explain  how  the 
discovery  of  radio-activity  and  the  study  of 
the  electron  have  revolutionized  our  views  oo 
the  nature  of  matter.    By  these  new  means  of 
investigation,  the  chemical  elements  and  ti^ 
complex  compounds  which  they  unite  to  fona 
may  be  shown  to  consist  of  units  of  positive 
and  negative  electricity.    Moreover,  all  negs- 
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tive  electtons  are  precisely  alike,  from  what- 
ever form  of  matter  they  may  be  derived. 
Tims  'we  are  prepared  to  witness  some  of  the 
transformatione  of  the  chemical  elements,  such 
as  the  spontaneous  disinte^ation  of  radium 
and  the  production  of  helium  from  it. 

These  addresses  on  the  fundamental  struc- 
ture of  matter  will  prepare  the  way  for  suc- 
ceeding lectures,  which  will  deal  with  the 
Tarious  transformations  of  matter  involved 
in  the  evolution  of  the  earth  and  its  inhabi- 
tants. 

The  second  course  in  the  Evolution  Series 
will  be  given  at  the  next  autumn  meeting  of 
the  Academy  by  Dr.  William  Wallace  Camp- 
bell, director  of  the  Lick  Observatory,  Mount 
Hamilton,  California.  Provided  with  his  raw 
material,  as  it  were,  by  Sir  Ernest  Rutherford, 
Dr.  Campbell  will  sketch  the  various  types  of 
bodies  which  make  up  the  universe,  describe 
their  connection  in  systems,  and  explain  the 
principal  theories  of  stellar  evolution.  His 
object  will  be  to  show  how  stars  and  stellar 
^sterns  are  gradually  evolved  from  an  earlier 
state  and  to  afford  a  view  of  the  earth  in  its 
£r8t  phases  of  development.  In  this  way  the 
intimate  relationship  of  the  earth  with  the 
moon  and  the  other  bodies  of  the  solar  system 
will  be  made  apparent,  as  well  as  the  continu- 
ity of  the  process  which  coimects  the  present 
with  the  remote  past.  Dr.  Campbell  will  in- 
troduce some  of  the  results  of  his  extensive 
researches  with  the  powerful  instruments  of 
the  IA6k  Observatory  and  will  employ  a  large 
collection  of  astronomical  photographs  for 
iUnstration  purposes. 

A  distinguished  European  geologist  will  be 
invited  to  give  the  third  course  of  lectures  at 
the  annual  meeting  of  the  Academy  in  1915. 
Taking  the  earth  from  the  hands  of  the 
astronomer^  he  will  show  how  its  surface  f ea- 
taves  hove  been  altered  in  the  process  of  time. 
I«ater  lectures,  preserving  the  continuity  of 
the  series,  will  then  enter  the  field  of  organic 
evolution  and  illustrate  the  bearing  of  recent 
investigations  in  paleontology,  zoology  and 
botany  on  the  evolution  of  plant  and  animal 
life.  The  evolution  of  man  will  form  the  sub- 
ject of  a  subsequent  course,  and  the  series  will 


close  with  an  account  of  the  rise  of  the  earliest 
civilizations,  coming  into  touch  with  modem 
times  in  the  life  of  the  Nile  Valley. 

In  all  cases  the  lectures  will  be  given  by 
leading  European  and  American  investigators, 
whose  personal  researches  have  contributed 
largely  toward  the  development  of  the  fields  of 
science  which  they  represent.  Every  effort 
will  be  made  to  secure  continuity  and  homo- 
geneity of  treatment,  in  order  that  the  pub- 
lished lectures  may  unite  into  an  adequate  and 
well-balanced  description  of  evolution  in  the 
broadest  sense.  The  lecturers  chosen  will  be 
able  to  eliminate  unessential  technicalities 
and  to  present  their  subjects  clearly  and  intel- 
ligibly to  general  audiences.  The  series  on 
Evolution  should  therefore  appeal  to  a  large 
public,  interested  in  the  broader  aspects  of 
science,  but  not  necessarily  familiar  with  its 
special  methods  or  technical  details. 

The  lectures  will  be  open  to  the  public  with- 
out charge^  and  a  cordial  invitation  is  ex- 
tended to  all  who  may  wish  to  attend  them. 

Arthur  L.  Day, 

Home  Secretary 
Shithsonian  Institution, 
Washington,  D.  C. 


THE  AMEBICAN  PHYSICAL  SOCIETY 

A  REGULAR  meeting  of  the  Physical  Society 
will  be  held  at  the  Bureau  of  Standards, 
Washington,  on  April  24  and  26.  Morning 
sessions  will  begin  at  9 :30. 

Attention  is  directed  to  the  following  special 
features  of  the  coming  meeting: 

1.  The  members  of  the  Physical  Society  are 
invited  by  the  National  Academy  of  Sciences 
to  attend  the  William  Ellery  Hale  lectures  by 
Sir  Ernest  Rutherford,  F.R.S.,  upon  "The 
Constitution  of  Matter  and  the  Evolution  of 
the  Elements ''  (illustrated).  The  lectures  are 
two  in  number,  and  are  delivered  in  the  audi- 
torium of  the  National  Museum  on  April  21, 
and  April  28,  at  4 :00  p.  m. 

2.  A  special  attraction  will  be  the  exhibit 
of  apparatus  arranged  by  a  local  committee  of 
the  Physical  Society.  Thus  far  entries  have 
been  received  from  more  than  thirty  manufac- 
turers, imxwrters  and  industrial  research  estab- 
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lishmenta.  TTnirersity  laboratories  and  federal 
scientific  bureaus  will  be  well  represented,  so 
that  an  eminently  successful  exhibit  is  as- 
sured. 

8.  A  lecture  by  Sir  Ernest  Butherf ord  will 
be  giyen  Friday  afternoon  at  3  idO,  *^  On  X-ray 
and  Gamma-ray  Spectra''  (at  the  Bureau  of 
Standards?). 

4.  The  three  sessions  of  the  meeting  for  the 
reading  of  papers  will  be  joint  sessions  with 
the  Electrophysics  section  of  the  American 
Institute  of  Electrical  Engineers.  (The  morn- 
ing sessions  will  be  in  charge  of  the  Physical 
Society  and  the  Friday  erening  session  in 
charge  of  the  A.  I.  E.  E.) 

6.  Another  feature  will  be  the  opening  of 
the  newly-completed  electrical  building  of  the 
Bureau  of  Standards.  The  apparatus  exhibit 
will  be  there  installed. 

6.  Members  of  the  Physical  Society  and 
others  in  attendance  will  be  guests  of  the  sci- 
entific staff  of  the  Bureau  of  Standards  at 
luncheon  in  the  west  laboratory,  at  1 KK)  p.  u., 
on  the  days  of  the  meeting. 

7.  Saturday  afternoon  there  will  be  an  op- 
portunity to  visit  points  of  interest  in  the  city, 
under  the  guidance  of  local  members  of  the 
A.  L  E.  E.  It  is  possible  also  that  another 
session  will  be  provided  for  the  reading  of 
papers,  in  view  of  the  unusual  number  of  titles 
presented. 

A.  D.  OOLB, 
Becreiairy 


TEE  AMERICAN  JOURNAL  OF  BOTANY 

At  the  Atlanta  meeting  of  the  Botanical 
Society  of  America,  in  January,  1914,  plans 
were  perfected  for  the  publication  of  a  new 
journal,  known  as  the  Ammcan  Jawmal  of 
Botany.  As  stated  in  the  introductory  note 
to  No.  1,  the  need  of  increased  facilities  for 
the  prompt  publication  of  the  results  of  botan- 
ical investigation  has  been  keenly  felt  for 
some  time,  and  the  promptness  with  which  this 
new  opportunity  has  been  taken  advantage  of, 
as  indicated  by  the  receipt  of  copy  for  the  new 
venture,  shows  that  the  establishment  of  a 
new  publication  is  amply  justified. 

An  agreement  has  been  entered  into  betwem 


the  Botanical  Society  of  America  and  the 
Brooklyn  Botanic  Garden  for  cooperation  in 
the  publication  of  this  JoumdL  By  the  terms 
of  this  agreement,  which  has  been  entered  into 
for  a  period  of  three  years,  financial  respon- 
sibility is  assumed  jointly  by  the  Botanical 
Society  of  Axuerica  and  the  Brooklyn  Botanic 
Garden.  The  Garden  names  the  business 
manager  and  one  member  of  the  editorial 
board,  and  the  Botanical  Society  of  America 
elects  the  editor-in-chief  and  four  other  mem- 
bers of  the  editorial  board. 

The  Journal  is  the  official  publication  of  the 
Botanical  Society  of  America,  and  business 
offices  are  maintained  at  the  Brooklyn  Botanic 
Garden  and  at  41  North  Queen  Street,  Lan- 
caster, Pa. 

It  IB  the  plan  for  the  present  to  include  oon- 
tributions  to  all  branches  of  botanical  science^ 
and  longer  papers  will  be  especially  welcome. 
It  is  not  the  present  plan  to  include  reviews  of 
literature.  Each  issue  will  oonaiet  of  aboat 
fifty  pages,  and  contributions  will  be  welcome 
from  all  botanists.  There  will  be  ten  niun- 
bers  to  a  volume. 

All  correspondence  with  reference  to  pros- 
pectus, subscriptions,  advertisements,  and  ex- 
changes with  other  publications,  ahould  be  ad- 
dressed   to    American    Journal    of    Botany, 
Brooklyn  Botanic  Garden,  Brooklyn,  lil.  Y^ 
and  correspondence  concerning  editorial  nuttr 
ters  and  all  manuscript  submitted  for  publiesr 
tion  should  be  addressed  to  the  editor-in-chiet 
Professor  F.  0.  Newcombe,  Geddes  Heic^t8» 
Ann  Arbor,  Michigan.    The  other  members  of 
the  editorial  board  for  1914  are   O.  Btoazt 
Gager,  business  manager,  Brooklyn  Botanie 
Garden;  Bobert  A.  Harper,  Columbia  XJni* 
versity;  Duncan  S.  Johnson,  Johns  Hopkins 
University;  L.  S.  Jones,  University  of  Wis- 
consin; George  T.  Moore,  Missouri  Botanical 
Garden;    and    Edgar    W.    Oliver,    BroeUyn 
Botanic  Garden. 


THE  CANADIAN  ENTOMOLOGICAL  SEBVICE 

Thirtt  years  ago,  in  1884,  the  Oanadiaa 
government  appointed  a  Dominion  entomoloii^ 
ist  to  advise  agriculturists  and  otliers  regard- 
ing the  control  of  insect  pests.     Two  years 


Ana,  17,  1914] 


SCIENCE 


571 


iaier  on  the  establishment  of  the  experimental 
fanns  oystem.  Dr.  James  Fletcher^  who  occu- 
pied the  position,  was  attached  to  the  new 
branch  of  the  Department  of  A^cnltoie  in 
the  joint  capacity  of  entomologist  and  botan« 
isty  which  position  he  occupied  with  conspicu- 
ons  success  until  his  death  in  1908.     The 
growth  in  importance  of  the  subjects  necessi- 
tated their  separation  and  accordingly  divi- 
aions  of  entomology  and  botany  were  created. 
Dr.  0.  Gordon  Hewitt  was  appointed  Domin- 
ion entomologist  in  1909  and  entrusted  with 
the  work  of  organizing  the  new  division  of 
entomology  of  the  experimental  farms  branch 
of  the  Department  of  Agriculture,  with  offices 
and  laboratory  at  the  Central  Experimental 
Fann,  Ottawa. 

The  urgent  need  of  legislation  in  order  to 
permit  action  to  be  taken  to  prevent  the  in- 
troduction into  Canada  and  spread  within  the 
eomitry  of  serious  insect  pests  and  plant  dis- 
ease was  responsible  for  the  passage  of  the 
Destructive  IjaBect  and  Pest  Act  in  1910.    The 
still  greater  need  of  investigations  on  the  in- 
sect pests  affecting  agriculture,  forestry  and 
other  branches  of  human  activity  has  led  to 
the  establishment  of  field  or  regional  labora- 
tories in  different  parts  of  Canada  with  trained 
entomologists  in  charge  to  study  local  prob- 
lems. 

Owing  to  the  consequent  expansion  of  the 
entomological  work  along  investigatory  and 
administrative  lines  and  the  fact  that  such 
woik  did  not  constitute  a  necessary  part  of 
the  woric  of  the  experimental  farms  system 
and   executively  was  virtually   distinct^  the 
entomological  service  has  now  been  separated 
from  the  experimental  farms  branch  and  has 
been  constituted  an  independent  branch  of  the 
Department  of  Agriculture  under  the  direc- 
tion of  the  Dominion  entomologist.    It  is  pro- 
posed to  erect  a  building  to  provide  offices  and 
laboratories  for  the  new  entomologrical  branch. 
Win  correspondents  kindly  note  that  all  offi- 
cial communications  and  publications  should 
he  addressed  to  '^  The  Dominion  Entomologist^ 
^Department  of  Agriculture,  Ottawa.'' 

This  reorganization,  which  will  also  include 
the  establishment  of  a  national  collection  of 


the  insects  of  Canada  in  the  Canadian  Na- 
tional Museum  (The  Victoria  Memorial  Mu- 
seum) at  Ottawa  under  the  care  of  the  Domin- 
ion entomologist,  marks  an  important  step  in 
Canadian  entomology.  It  will  result  in  a  still 
greater  development  of  the  study  of  Canadian 
insects  along  scientific  and  practical  lines. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  meeting  of  the  American  Philosoph- 
ical Society  to  be  held  at  Philadelphia  on 
April  23,  24  and  26,  a  large  and  important 
program  of  scientific  papers  will  be  presented. 
An  account  of  the  meeting  with  abstracts  of 
the  papers  will  be  published  in  Soienoe. 

Mb.  F.  W.  Hodge,  of  the  Bureau  of  Ameri- 
can Ethnology,  has  been  elected  an  honorary 
member  of  the  Sociedad  Cientifica  Antonio 
Alzate  of  the  City  of  Mexico. 

Professor  Lawrenob  Martin,  of  the  TTni« 
versity  of  Wisconsin,  has  been  elected  a  cor- 
responding member  of  the  Kaiserlich-Konig- 
liche  Geographische  Qesellschaft  in  Vienna* 

The  Austrian  Zooological  and  Botanical  So- 
ciety has  awarded  the  Archduke  Bainer  gold 
medals  to  two  members  of  Yale  University^ 
Dr.  Boss  G.  Harrison,  Bronson  professor  of 
comparative  anatomy,  and  Dr.  George  B,  Wie- 
land,  lecturer  in  paleobotany. 

The  British  Local  Government  Board  has 
authorized  the  following  special  researches,  to 
be  paid  for  out  of  the  annual  grant  in  aid  of 
scientific  investigations  concerning  the  causes 
and  processes  of  disease: 

1.  An  investigation  by  Dr.  Eardley  Holland 
into  the  causes  of  stillbirths. 

2.  A  continuation  of  the  Board's  inquiry  into 
the  cellular  contents  of  milk  by  Professor  Sims 
Woodhead. 

8.  A  continuation  of  the  Board's  inquiry  into 
the  causes  of  premature  arterial  degeneration  by 
Dr.  F.  W.  Andrewes. 

4.  An  investigation  by  Dr.  M.  H.  Qordon  and 
Dr.  A.  E.  Ghyw  into  the  etiology  of  epidsmie  diar- 
rhcsa  in  children. 

The  council  of  the  Boyal  Geographical  So« 
ciety  has  decided  to  award  their  royal  medals 
and  other  honors  for  the  present  year  as  f ol< 
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lows:  Founder's  medal,  Professor  Albrecht 
Penck,  professor  of  geography  at  Berlin  and 
director  of  the  Oceanographical  Institute;  Pa- 
tron's medal,  Dr.  Hamilton  Bice,  of  Boston, 
Mass.,  known  for  his  explorations  of  the  re- 
gion of  South  America  drained  by  the  head- 
waters of  the  Orinoco  and  of  the  northern 
branches  of  the  Amazon;  Murchison  grant, 
Conmiander  H.  L.  L.  Pennell,  B.N.,  a  mem- 
ber of  the  Antarctic  expedition  of  1910,  and 
selected  by  Captain  Scott  to  command  the 
Terra  Nova  after  the  landing  of  the  shore  par- 
ties; Gill  memorial,  Mr.  A.  E.  R.  Wollaston, 
who  has  made  extensive  journeys  in  many 
parts  of  the  world,  chiefly  for  zoological  work ; 
Cuthbert  Peck  grant.  Dr.  J.  Ball,  employed  in 
the  geological  survey  of  Egypt  for  the  past 
eighteen  years;  Back  grant,  Mr.  J.  N.  Dra- 
copouli,  known  for  his  work  in  the  Sonora 
desert  of  Mexico  and  for  his  expedition  to  the 
Lorian  Swamp. 

The  former  students  of  Dr.  J.  McKeen  Cat- 
tell,  professor  of  psychology  in  Columbia  Uni- 
versity, at  a  dinner  held  in  New  York  on 
April  8,  presented  him,  in  celebration  of  his 
completion  of  twenty-five  years  as  professor 
of  psychology,  with  a  "Festschrift"  in  the 
form  of  reviews  of  his  researches  and  of  work 
in  psychology  to  which  they  have  led.  The 
contents  of  the  volume  are : 

"Work  on  Beaetion  Tune,"  by  V.  A.  C.  Hen- 
mon. 

"Studies  of  Beading  and  Perception,"  by 
Walter  F.  Dearborn. 

"The  Association  Method,"  by  F.  Lyman  Wells. 

"Psychophysical  Contributions,"  by  B.  8. 
Woodworth. 

"Studies  by  the  Method  of  Belative  Position," 
by  H.  L.  HoUingworth. 

"The  Study  of  Individual  Differences,"  by  E. 
L.  Thomdike. 

On  April  6,  7  and  8,  there  was  held  at  Co- 
lumbia University  a  Conference  on  Individ- 
ual Psychology  by  former  students  of  the  de- 
partment of  psychology,  at  which  thirty  papers 
were  presented. 

Dr.  M.  Mitoshi,  professor  of  botany  in  the 
Imperial  University  of  Tokyo,  is  visiting  the 
scientific  institutions  of  the  United  States. 


Princeton  University  has  granted  leaves  of 
absence  for  the  academic  year  1914-15  to  Pro- 
fessor H.  D.  Thompson,  of  the  department  of 
mathematics ;  and  to  Philip  E.  Robinson,  as- 
sistant prof  esaor  of  the  department  of  physica. 

The  American  Association  of  Patholos^ists 
and  Bacteriologists  met  in  Toronto,  on  April 
10  and  11,  under  the  presidency  of  Professor 
J.  J.  McKenzie,  of  Toronto  University.  There 
also  met  at  Toronto  the  International  Associa- 
tion of  Medical  Museiims,  with  Professor  R. 
M.  Pearce,  of  Philadelphia,  as  president,  and 
the  American  Association  for  Cancer  Kesearch, 
under  the  presidency  of  Dr.  Ernest  E.  Tyzier, 
of  the  Harvard  Medical  School. 

Mr.  F.  J.  North,  assistant  in  the  geolo^ 
ical  laboratory.  King's  College,  London,  has 
been  appointed  assistant  keeper  in  the  d^Mri- 
ment  of  geology  in  the  National  Museum  d 
Wales. 

Propessor  M.  Fr^hbt,  of  the  University  of 
Poitiers,  will  give  at  the  University  of  Illi- 
nois during  the  academic  year  1914-15  a 
course  of  lectures  on  general  analysis. 

Indiana  University  will  hold,  on  April  16 
and  17,  a  conference  on  educational  measure- 
ments. The  principal  speaker  is  Professor  E. 
L.  Thomdike,  of  Teachers  College,  Columbia 
University. 

Dr.  John  A.  Brashear,  of  Pittsburgh,  re- 
cently delivered  two  illustrated  lectures  at  the 
University  of  Illinois  on  ^'The  Contribution 
of  Photography  to  our  Knowledge  of  the  Stel* 
lar  Universe,"  and  ''  Engineering  Problems  in 
the  Construction  of  Large  Telesoopes."  The 
lecture  on  celestial  photography  was  held  in 
the  university  auditorium  with  an  audince 
of  fifteen  hundred  persons. 

Dr.  L.  a.  Bauer  gave  on  April  S,  in  the 
Engineering  Societies  Building,  the  evening 
lecture  at  the  first  joint  meeting  of  the  Amer- 
ican Geographical  Society  and  of  the  Associa- 
tion of  American  Geographers,  his  subject 
being  ''The  General  Magnetic  Survey  of  the 
Earth,"  illustrated  by  lantern  slides  of  the 
work  of  the  Carnegie,  and  of  the  various  ex- 
peditions to  more  or  less  unexplored  countries. 
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The  anntud  John  Lewis  Eussell  lecture  of 
the  Massachusetts  Horticultural  Society  was 
delivered  on  March  21,  by  Dr.  Ferley  Spauld- 
iDg,  pathological  inspector  of  the  Horticul- 
tural Board  of  the  TJ.  S.  Department  of  Agri- 
caltuie.  The  subject  was  '^  Undesirable  For- 
eign Plant  Diseases.^ 

Dr.  M.  W.  Twitchell,  the  assistant  geolo- 
gist of  New  Jersey,  lectured  before  the  de- 
partment of  geology  of  Princeton  University 
on  March  16,  20,  23,  27  and  30,  the  general 
•  subject  of  the  series  being  "  The  Geology  of 
New  Jersey." 

Professor  George  Grant  MaoCurdy,  of 
Yale  University,  gave  two  lectures  at  Rutgers 
College  on  March  25  and  26,  one  before  the 
New  Jersey  State  Microscopical  Society  on 
"Primeval  Man,"  the  other  before  the  Phi 
Beta  Eappa  Society  on  "  The  Dawn  of  Art." 

Professor  Samuel  W.  Williston  addressed 
the  Chicago  chapter  of  the  Sigma  Xi  at  its 
Tegular  winter  quarter  meeting,  on  March  11, 
on  the  topic :  "  Recent  Discoveries  Relative  to 
the  Early  Land  Life  of  North  America." 

On  March  28,  Professor  0.  H.  Shattuck,  of 
the  Forestry  Department  of  the  University  of 
Idaho,  delivered  a  lecture  before  the  Puget 
Sound  Branch  of  the  American  Chemical  So- 
ciety on  "Wood  Processing." 

Dr.  Alexander  F.  Chamberlain^  professor 
of  anthropology  at  Clark  University,  died  on 
April  8,  at  the  age  of  forty-eight  years. 

Dr.  Joseph  D.  Bryant^  professor  of  surgery 
in  the  University  and  Bellevue  Hospital  Medi- 
cal College,  died  in  New  York  on  April  8> 
aged  sixty-nine  years. 

Dr.  Alfred  Conor,  vice  director  of  the  Pas- 
tear  Institute  at  Tunis,  has  died  from  infec- 
tion contracted  in  his  experimental  work. 

The  U.  S.  Civil  Service  Commission  an- 
nousces  an  examination  for  mining  engineer 
in  the  Bureau  of  Mines,  Department  of  the 
Interior,  for  service  in  the  field,  in  relation  to 
coal  mining  or  metal  mining,  at  salaries  rang- 
ing  from  $2,400  to  $4,000  a  year.  For  the 
same  bureau  there  will  be  held  examinations 
for  mine  statistician  and  for  assistant-engineer 


of  mine  tests  at  Pittsburgh  at  salaries  ranging 
from  $1,800  to  $2,400. 

Mr.  Andrew  Carnegie  has  given  $100,000  to 
the  New  York  Zoological  Society  to  provide  a 
pension  fund  for  the  New  York  Zoological 
Park  and  the  Aquarium.  The  scientific  staff 
and  the  employees  will  contribute  annually 
2  per  cent,  of  their  salaries,  and  any  sum  that 
may  be  lacking  will  be  made  up  by  the  Zoologi- 
cal Society. 

The  Kockefeller  Institute  for  Medical  Be- 
search,  New  York,  announces  that  it  has  re- 
ceived from  Mr.  John  D.  Rockefeller  an  addi- 
tional endowment  of  $1,000,000  for  the  pur- 
pose of  organizing  a  department  for  the  stud^T 
of  animal  diseases.  A  gift  of  $50,000  has  also 
been  received  from  Mr.  James  J.  HiU,  for  the 
study  of  hog  cholera.  The  announcement 
says :  '^  It  is  the  expectation  of  the  trustees  of 
the  institute  that  the  new  department  by 
making  possible  a  very  thorough  and  ex- 
haustive study  of  animal  diseases  by  trained 
experts  will  prove  a  great  boon  to  raisers  of 
cattle,  hogs,  sheep,  and  other  animals,  as  the 
opinion  has  been  expressed  that  many  of  the 
diseases  could  be  held  in  check  and  perhaps 
practically  stamped  out  if  the  breeders  had 
practical  knowledge  on  which  to  act.  With 
the  present  facilities  at  hand,  the  income  from 
the  $1,000,000  endowment  will  make  it  possi- 
ble to  carry  on  the  work  on  a  broad  scope  at 


ff 


once. 

The  department  of  terrestrial  magnetism 
of  the  Carnegie  Institution  of  Washington, 
founded  on  April  1,  1904,  is  now  occupying 
its  new  building,  which  has  been  especially 
erected,  at  36th  Street  and  Broad  Branch 
Boad,  Washington,  D.  C,  to  provide  the  re- 
quisite facilities  for  the  varied  research  work 
of  the  department,  both  along  experimental 
and  observational  lines. 

Sm  Ernest  Shackleton  has  bought  the  ship 
Polaris,  now  at  Sandefjord,  to  be  his  "flag- 
ship" on  his  forthcoming  Antarctic  expedi- 
tion. 

The  Swedish  government  has  appropri- 
ated $13,500  for  traveling  expenses  to  be  dis- 
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tributed  among  Swedish  engineers  who  desire 
to  visit  the  Panama-Pacific  Exposition  in  San 
Francisco  in  1916. 

The  fiftieth  meeting  of  the  New  England 
Association  of  Chemistry  Teachers  will  be 
held  in  Boston  on  Saturday,  April  26,  1914. 
The  morning  session  will  be  devoted  to  the 
past,  present  and  future  of  the  association. 
Past  presidents  will  speak,  nnd  the  history  of 
the  association  will  be  read.  A  complimen- 
tary luncheon  will  follow.  It  is  hoped  that 
the  afternoon  session  will  include  a  moving 
picture  exhibition  of  chemical  industries.  In 
the  evening  there  will  be  a  reception  and  col- 
lation, followed  by  speaking,  at  the  Copley 
Plaza. 

The  twenty-fifth  session  of  the  Biological 
Laboratory  of  the  Brooklyn  Institute  of  Arts 
and  Sciences,  located  at  Cold  Spring  Harbor, 
Long  Island,  will  be  held  from  June  to  Septem- 
ber. The  regular  class  work  will  begin  Wed- 
nesday, July  first,  and  will  continue  for  six 
weeks,  to  August  12.  The  instruction  offered 
includes  a  course  in  field  zoology  by  Dr.  H.  E. 
Walter,  of  Brown  University,  assisted  by  Dr. 
S.  I.  Eomhauser;  in  bird  study  by  Mrs.  H.  E. 
Walter;  in  comparative  anatomy  by  Professor 
H.  S.  Pratt,  of  Haverford,  and  Dr.  D.  D.  Whit- 
ney, of  Wesleyan  University;  in  animal  bionom- 
ics and  evolution  by  Dr.  C.  B.  Davenport ;  cryp- 
togamic  botany  by  Professor  H.  H.  York,  of 
Brown  University,  and  Dr.  W.  E.  Maneval; 
systematic  and  field  botany  by  Professor  John 
W.  Harshberger,  of  the  University  of  Penn- 
sylvania. Opportunities  are  also  offered  for 
investigation  in  zoology  and  botany.  A  train- 
ing course  for  field  workers  in  eugenics  is 
given  imder  the  direction  of  Dr.  0.  B.  Daven- 
port and  Mr.  H.  H.  Laughlin.  The  complete 
announcement  may  be  got  by  addressing  the 
Biological  Laboratory,  Cold  Spring  Harbor, 
N.  T. 

There  are  now  being  assembled  in  the 
United  States  National  Museum,  the  bones  of 
a  very  small  three-homed  dinosaur  which  is 
being  made  the  type  of  a  new  si>ecies.  This  di- 
minutive dinosaur,  when  completely  as- 
sembled, will  measure  about  six  feet  in  length 
and  stand  only  about  three  feet  high.    Its  head 


is  twenty-two  inches  long.     When  its  boneB 
are  compared  with  those  of  the  larger  mem- 
bers of  this  extraordinary  family  of  reptiles, 
it  will  be  seen  that  this  specimen  is  less  tlian 
one  fourth  of  their  size.    In  the  National  Ma- 
seum  are  several  skulls  of  one  of  the  large 
homed  dinosaurs,  Triceratops,  which  measnre 
from  six  to  eight  feet,  and  in  one  case,  nine 
feet.     The  group  to  which  this  new  member 
belongs  is  called  the  Ceraiopsia,  from  the  horns 
which  adorn  their  heads;  two  above  the  eyes 
and  one  on  the  end  of  the  nose.    Unlike  Ae 
others,  this  species  has  small  and  not  promi- 
nent  horns  over  the  eyes,  while  the  nasal  hom 
is  an  outgrowth  of  the  nasal  bone  and  not  an 
additional  growth,  as   is  the  case  with  the 
others.    Another  peculiarity  is  that  this  horn 
is  split  lengthwise  in  such  a  manner  that  one 
side  has  the  appearance  of  having  slipped  \xj 
the  other.    Its  jaws  are  like  those  of  a  tardea 
there  being  no  front  teeth  but  a  sharp  cur?ed 
beak.    Farther  back  in  the  jaws,  however,  are 
very  finely  sculptured  cutting   teeth,  which 
show  the  animal  to  have  been  harbivoroiis. 
Like  the  other  members  of  this  group,  it  has 
a  deep  collar  known  as  a  frill,  but  in  this  spe- 
cies it  has  an  open  space  on  either  side  of  the 
neck.    The  frill  was  covered  with  hom  and 
formed  a  def^isive  armor  for  the  protection 
of  the  neck.     This  particular  specimen  was 
found   with   the   foot   and   tail    articulated, 
which  makes  it  especially  interesting  as  bong 
the  first  complete  and  connected  specimoi  ever 
obtained.    The  foot  has  four  toee,  the  first  with 
two  bones,  the  second  with  three,  the  fourft 
with  five,  while  only  a  trace  of  the  fifth  toe 
remains,  tending  to  show  the  loss  of  that  mem- 
ber through  disuse,  as  is  the  case  with  the 
horse.    Parts  of  the  other  feet  are  also  in  this 
collection,  as  well  as  nearly  all  the  bones  ci 
one  individual.    In  the  whole  specimen  there 
are  but  few  bones  and  parts  which  wiU  have 
to  be  restored.     Considering  that   the  first 
specim^is  of  this  family  were  diaoovered  scoie 
forty  years  ago,  it  is  curious  that  this  small 
individual  is  the  most  complete  one  that  hat 
been  found.    These  fossils  were  found  by  Kr- 
Charles  W.  Gilmore  during  the  summer  of 
1918,  while  he  was  working  for  the  Geological 
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Snr?^  in  the  Blackfeet  Beservation  in  north- 
iPBrtem  Montana.  The  partial  akdetona  of 
fire  individuala  were  uncovered  at  the  same 
time  and  form  a  most  valuable  addition  to 
seience.  Mr.  Oilmore  has  written  a  prelimi- 
naiy  paper  on  the  new  apecieSy  pablished  in 
the  Smithsonian  Miscellaneous  Collections, 
and  is  working  on  the  assembling  of  the  speci- 
men for  exhibition  in  the  National  Museum. 

duFOBSik  state  inspectors  at  San  Francisco 
haye  found  a  new  canker  disease  on  chestnut 
trees  recently  imported  from  Japan.  Accord- 
ing to  Dr.  Haven  Metcalf ,  the  government's 
expert  on  such  diseases,  this  appears  to  be  of 
the  same  type  as  the  chestnut  blight  which  is 
ravaging  the  forests  of  the  eastern  United 
States,  and  it  is  possible  that  the  new  disease 
would  be  equally  destructive  if  it  became  es- 
tablished in  this  country. 


UNIVEBSITT    AND    EDUCATIONAL    NEWS 

Thb  General  Education  Board  has  promised 
to  give  $750,000  to  Wellesley  on  condition  that 
the  balance  of  the  $2,000,000  restoration  and 
endowment  fund  is  completed  by  January  1, 
1915. 

It  is  said  that  one  million  dollars  will  be 
received  by  the  University  of  Pennsylvania 
from  the  estate  of  Dr.  Louis  A.  Duhring,  for 
manj  years  professor  of  dermatology.  At  the 
time  of  his  death  on  May  8,  1913,  his  bequest 
was  estimated  at  only  $400,000. 

Gbihhbll  College  has  completed  its  $500,- 
000  endowment  fund.  Of  this  sum  $100,000 
was  given  by  the  General  Education  Board 
mnd  the  rest  was  raised  by  the  college.  The 
prodactive  funds  of  the  college  now  total  more 
than  $1,800,000.  Of  the  amount  just  secured, 
$150,000  is  to  be  devoted  to  the  erection  of 
new  buildings. 

Thb  managers  of  the  Presbyterian  Hospital, 
19'ew  Tork,  have  taken  action  reorganizing  the 
Administration  of  the  scientific  and  therapeu- 
tic work  at  the  hospital  so  as  to  provide  for 
single  responsibility  for  both  the  medical  and 
tile  sargical  services.  Dr.  Theodore  0.  Jane- 
"way.  Bard  professor  of  the  practise  of  medi- 
cine in  the  Oollege  of  Physicians  and  Sur- 


geons, Columbia  TJniversi^,  has  been  design 
nated  medical  director  of  the  hospital,  and 
Dr.  George  E.  Brewer,  professor  of  surgery, 
has  been  designated  surgical  director.  Dr. 
William  G.  MacOallum,  professor  of  pathol- 
ogy, has  been  appointed  pathologist  at  the 
Hospital. 

Professor  Alan  W.  0.  Menzies,  Ph.D.,  now 
head  of  the  department  of  chemistry  at  Ober- 
lin  College,  has  been  elected  professor  of  chem- 
istry at  Princeton  University.  Other  changes 
are  Dr.  Edward  Gleason  Spaulding,  promoted 
to  a  full  professorship  in  philosophy;  and 
Dr.  Thomas  Hakon  Gronwall,  elected  assistant 
professor  and  preceptor  in  mathematics. 

Recent  promotions  in  the  faculties  of  the 
University  of  Chicago  include  the  following: 
To  professorships:  Harlan  H.  Barrows,  geog- 
raphy; and  Ernest  J.  Wilczynski,  mathe-i 
matics.  To  associate  professorships:  Elliot  B. 
Downing,  natural  science  (College  of  Educa- 
tion) ;  Albert  Johannsen,  petrology;  Walter 
S.  Tower,  geography.  To  assistant  professor- 
ships: Storrs  B.  Barrett,  Yerkes  Observatory; 
Albert  D.  Brokaw,  mineralogy  and  economic 
geology;  EoUin  T.  Chamberlin,  geology;  and 
Amo  B.  Luckhardt,  physiology.  The  new 
api>ointments  include  that  of  Oliver  J,  Lee  to 
an  instructorship  in  astronomy. 

James  Withyoombe  has  resigned  his  posi- 
tion as  director  of  the  Oregon  Agricultural 
College  Experiment  Station. 

Dr.  Willum  E.  Hooking,  professor  of  philos- 
ophy in  the  TTniversity,  has  accepted  a  chair 
of  philosophy  in  Harvard  University. 

Mr.  G.  H,  Hardt,  M.A.,  fellow  of  Trinity 
College,  University  of  Cambridge,  has  been 
appointed  to  be  Cayley  lecturer  in  mathe- 
matics, and  Mr.  A.  Berry,  M.A.,  feUow  of 
King's  College,  a  university  lecturer  in  mathe- 
matics. 


DISCUSSION  AND  COBBESPONDENCE 

MINERAL   NOMENOLATURB 

The  need  for  revision  of  mineral  nomen- 
clature has  been  recently  emphasized  by  Pro- 
fessor Austin  E.  Bogers,  of  Stanford  Univer- 
sity.^    While  I  agree  in  the  main  with  the 
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views  he  expresses,  it  seems  to  me  that  his 
plan  of  treatment  of  isomorphous  series  is 
likely  to  complicate  rather  than  simplify 
matters.  Professor  Rogers  proposes  that  min- 
erals be  named  by  the  predominant  molecule  of 
the  isomorphous  series,  that  isomorphous  ad- 
mixtures be  indicated  by  adjectives,  and  that 
chemical  prefixes  be  restricted  to  artificial 
ST^bstances.  It  would  appear  to  me  preferable 
to  have  mineral  names  apply  to  the  isomorph- 
ous series  as  a  whole,  and,  in  most  cases,  to 
use  chemical  prefixes  for  end-members  of 
series,  whenever  it  is  desired  to  discuss  their 
relations. 

The  difference  between  these  methods  can 
best  be  brought  out  by  citing  a  few  examples. 
For  instance,  according  to  Eogers'  plan  the 
term  camotite  would  apply  only  to  a  (theo- 
retical) potassium  end-member  of  the  iso- 
morphous series  of  double  uranyl  vanadates, 
tyuyamunite  to  the  calcium  end-member. 
Specimens  in  which  both  are  present  would 
have  to  be  called  calciferous  carnotite,  if 
potassium  predominated,  and  kaliferous 
tyuyamunite  if  calcium  predominated,  and 
indeed  an  analysis  would  be  necessary  before 
the  material  could  be  correctly  named  at  alL 
According  to  my  plan  the  name  camotite 
would  apply  to  the  isomorphous  series  itself, 
and  could  l^en  continue  to  be  used  by  laymen — 
miners,  dealers,  newspaper  writers — ^to  whom 
the  exact  composition  is  of  no  significance,  to 
describe  any  sample  of  the  mineral;  while  the 
compound  names  calcio-  and  kalio-camotite 
would  be  used  by  the  specialist  discussing  the 
composition  of  a  given  specimen,  or  its  rela- 
tions with  other  minerals. 

The  first  plan  would  also  do  away  with  a 
number  of  well-known,  useful,  mineral 
names — ^with  axinite,  columbite  and  wolfra- 
mite for  instance,  because  they  are  made  up 
of  iron  and  manganese  end-members — and,  in 
general,  with  every  name  of  a  mineral  as  soon 
as  it  is  discovered  to  be  an  isomorphous  mix- 
ture. It  would  further  require  the  introduc- 
tion of  two  new  names,  for  the  end-members, 
in  most  cases.  According  to  the  second,  on  the 
pther  hand,  advance  of  knowledge  would  not 
necessitate    either   the    discarding   of   estab- 


lished names,  nor  the  introduction  of  wholly 
distinct^  independent,  arbitrary  ones,  but  oaly 
the  addition  of  appropriate  chemical  prefixes^ 
yielding  *  f  erro-  and  man^ano-axinite,  f  eno- 
and  mangano-oolumbite,  etc.  Some  of  these 
compound  names  have  already  been  intro- 
duced, and  have  proved  very  useful  in  disciu- 
sions  of  the  relationships  of  the  minerab', 
and  they  can  cause  no  ambiguity  so  long  as 
it  is  definitely  imderstood  that  they  apply  to 
end-members  of  series  only.  Natronorthoclase 
in  the  sense  of  orthoclase  containing  sodium 
replacing  part  of  the  potassium,  cobaltocalcite 
in  that  of  calcite  containing  a  little  cobalt, 
etc.,  would,  however,  have  to  be  dropped  (as 
also  recommended  by  Eogers). 

In  the  few  cases  where  the  end-members  of 
a  series  are  common,  well-known  and  weIl-cha^ 
acterized  minerals,  convenience  may  demand 
that  independent  names  be  retained  as  syno- 
nyms of  these  compound  ones.     Thus  while 
wolframite   remains   the  name   for  the  iso- 
morphous mixtures  of  iron   and  manganese 
tungstates,  ferb^ite   and   hiibnerite  may  at 
times  be  used  instead  of  ferro-  and  mangano- 
wolframite,  since  they  are  sufficiently  diarac- 
teristic  to  be  recognized  by  miners,  dealers  and 
beginning  students.     Yet  I  have  found  that 
practically    every    mineralogist,    when   asked 
what  f erberite  is,  will  reply  "  wolframite  high 
in  iron"  rather  than  ''iron  tungstate."    So, 
even  if  the  distinct  names  are  retained  in  this 
case  the  compound  chemical  ones  had  better 
be  used  synonymously  with  them. 

My  suggestions  are  then,  in  short,  that  when 
a  mineral  is  discovered  to  be  an  isomorphous 
mixture   of  two   (or  more)    components  the 
species  name  shall  be  r^arded  as  a  group 
name,  representing  any  and  all  members  of  the 
series;  that  the  end-members  in  general  shall 
be  designated  by  chemical  prefixes  applied  to 
the  species  name ;  but  that  if  the  end-members 
are  so  distinct,  characteristic  and  well  known 
that  they  can  be  thought  of  independently, 
and  already  have  separate  names,  that  these 
names  be  retained  as  synonyms  of  the  com- 
pound, chemical,  ones.    If  this  plan  should  be 
systematically    applied    it    would    ifii^piiiy 
mineral  nomenclature  with   a  minimum  of 
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change  from  existing  conditions,  apparently  a 
liig^  desirable  resalt.    Edoab  T.  Whehry 
National  Museum, 
wa8hin6t0m,  d.  c. 

THE    WELLESLET    FIBE 

To  THE  Editor  op  Science  :  The  article  of 
Professor    Caroline    B.     Thompson    entitled 
"  The  Wellesley  Fire  "  stated  that  "  the  more 
important  losses  to  physics  are  lantern  slides, 
a  collection  of  crystals,  a  unique  collection  of 
Nicol  prisms.  .  .  /'     The  lantern  slides,  al- 
though a  useful  adjunct  to  the  apparatus,  rei>- 
resented  an  inconsiderable  part  of  the  total 
loss.    It  is  true  that  it  will  be  difficult  to 
duplicate  the  larger  crystal  sections  and  that 
the  Nichol  prisms,  although    by    no    means 
forming  a  "  unique  collection,*'  were  unusually 
good  for  a  college  of  liberal  arts  as  indeed  was 
the  entire  equipment. 

In  a  loss  amounting  in  the  aggregate  to 
many  thousands  of  dollars  it  is  idle  to  enumer- 
ate particular  items,  but  it  may  be  noted  that 
the  department  was  especially  fortunate  in 
its  equipment  for  the  study  of  advanced  optics 
and  electricity.  The  apparatus  included  a 
commercial  photometer,  a  large  optical  bench 
for  the  study  of  interference  and  diffraction 
effects,  a  Michelson  interferometer,  Lummer 
plate  spectroscope,  polariscopes,  polarizing 
microscopes,  Frick  polarimeter,  apparatus  for 
the  Zeeman  effect,  etc.  Beoently  considerable 
time  had  been  devoted  to  developing  an  ex- 
perimental lecture  course  in  "  Electric  Oscilla- 
tions.'' To  bring  the  equipment  again  to  the 
same  degree  of  efficiency  will  be  the  work  of 

Louise  Sherwood  McDowell 
Wellesley  College 
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Across  Unknown  South  America.    By  Henrt 

Savaoe-Landor.      Two    volumes.      Boston, 

Little,    Brown    &    Company.      1913.      Pp. 

3CEiii4-377    and   xvi  +  439,    illustrated. 

A  map  given  at  the  end  of  the  first  volume 

shows  that  the  author  traveled  extensively  in 

various  parts  of  South  America,  but  it  is  not 

clear  which  part  of  that  continent  he  regards 

as  imknown.    From  Bio  he  went  to  S.  Paulo, 

dztd.  thence  to  Araguary  in  western  Minas  by 


railway.  From  there  to  the  city  of  Goyaz  he 
traveled  a  much  used  road.  From  Ooyaz  he 
went  westward  on  the  road  leading  to  Cuyab&. 
That  road  is  not  only  much  traveled  and  well 
known,  but  is  shown  on  most  maps  of  Brazil, 
such  as  Stieler's  hand  atlas  and  Baron  Homem 
de  Mello's  atlases  of  Brazil,  1882  and  1909. 
There  is  even  a  telegraph  line  connecting  the 
city  of  Goyaz  with  the  city  of  Cuyab&. 
Francis  de  Castelnau  made  the  trip  in  1844, 
and  his  account  of  it  is  given  in  detail  in  the 
second  volume  of  his  '^  Expedition  dans  les 
parties  centrales  de  l'Am6rique  du  Sud,"  pages 
218-282. 

At  Capim  Branco,  near  Cuyabi,  the  author 
abandoned  the  main  road  and  struck  out 
across  country  by  compass.  The  various  dis- 
agreeable exx>erience8  off  the  main  road  were 
such  as  one  would  naturally  expect,  whether 
traveling  in  the  interior  of  Brazil  or  in  the 
interior  of  Pennsylvania.  Little  wonder  that 
his  men  objected.  This  wandering  about 
through  the  woods  seems  to  have  been  regarded 
as  exploration  of  an  unknown  region,  though 
it  is  to  be  noted  that  he  found  farmers  living 
there,  and  that  the  names  of  the  streams  were 
known  to  his  companions. 

After  a  few  days  in  this  *'  unknown  "  region 
he  came  out  in  the  road  leading  from  Rosario 
to  Diamantino,  and  near  the  latter  place  took 
a  canoe,  without  the  necessary  outfit,  and 
descended  the  Arinos  and  Tapajos. 

Here  again  he  seems  to  regard  the  region 
as  unknown.  But  the  Arinos  and  Tapajos,  in 
spite  of  their  many  and  difficult  falls  and 
rapids,  have  been  navigated  constantly  for 
more  than  a  hundred  and  fifty  years.  Father 
Ayres  de  Cazal  in  his  "  Corografia  Brazilica," 
published  at  Rio  in  1817,  says  (Vol.  I.,  p.  261) 
that  in  174Y  Captain  Joao  de  Souza  descended 
to  Pari  by  way  of  Bios  Arinos,  Tapajos  and 
MaranhSlo,  and  returned  by  way  of  the 
Madeira  with  canoes  laden  with  European 
goods. 

Dr.  Mello  Moraes  in  his  '' Corografia  his- 
tories do  Imperio  do  Brasil/'  Bio,  1859,  486, 
speaks  of  the  voyage  of  Joao  de  Souza  in  1747, 
but  adds  that  Leonardo  de  Oliveira  descended 
that  river  in  August,  1742. 
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Joaquim  Ferreira  Moutinho»  author  of 
**  Noticia  sobie  a  proTincia  de  Matto  QrosBOy" 
S.  Paulo,  1869,  in  speaking  of  the  guarani 
trade  in  Matto  GroBSo,  says  (p.  212)  that  the 
great  consumption  of  this  article  keeps  up  the 
trips  to  Par6  by  way  of  the  rivers  Preto, 
Arinos,  etc.  This  author  speaks  at  length  of 
the  trips  on  the  Arinos  and  Tapajos  and  gives 
the  distatnces  between  the  principal  f  alls,  and 
adds  that  the  trip  to  Par&  is  made  nowadays 
much  more  easily  than  formerly  on  account  of 
the  experience  of  the  pilots  and  canoemen 
(p.  216). 

Dr.  Severiano  da  Fonseca  in  his  '^Viagem 
ao  redor  do  Brasil,^  I.,  76-79,  tells  of  various 
trips  up  and  down  the  Arinos  and  Tapajos, 
and  gives  the  distances  between  various  points. 

In  1827  G.  n.  von  Langsdor£F,  the  well- 
known  traveler,  then  Russian  consul-general 
to  Brazil,  made  a  trip  down  the  Arinos  and 
Tapajos.  There  is  a  brief  account  of  it  in  the 
'^Bevista  do  Institute  Historico  do  Brazil," 
Vol.  XXXVni.,  348-349. 

The  writer  of  this  review  went  to  Diaman- 
tino  in  1882  with  the  purpose  of  descending 
the  Arinos  and  Tapajos  to  Santarem.  There 
was  a  regular  traffic  on  the  river,  and  during 
his  short  stay  at  Diamantino  a  canoe  loaded 
with  guaran&  arrived  from  the  lower  river. 
The  voyage  was  not  made,  however,  for  the 
simple  reason  that  the  canoemen  were  in 
debt  at  Diamantino,  and  their  creditors 
would  not  allow  them  to  leave  unless  their 
debts,  amounting  to  several  thousand  dollars, 
were  paid. 

If  it  is  too  much  to  expect  that  the  writer  of 
such  a  book  should  take  the  trouble  to  ac- 
quaint himself  with  the  older  literature  of  the 
subject^  surely  it  is  not  unreasoni^le  to  ex- 
pect him  to  look  through  the  indexes  of  the 
Boyal  Geographical  Society  of  London  in 
order  to  find  out  whether  the  region  he  tra- 
versed was  unknown.  Volume  thirty-two  of 
the  Journal  of  that  society,  pages  268-280, 
contains  an  account  by  Chandless  of  his  trip 
down  that  river  more  than  fifty  years  ago, 
together  with  his  determinations  of  latitudes 
and  longitudes. 


Inasmuch  as  but  little  is  known  of  the  de- 
tails of  the  geology  of  the  region  betirea 
Goyac  and  Ouyab&,  the  reviewer  was  mobh 
interested  at  first  in  the  lava  flows,  aahei, 
volcanoes  and  craters  reported  across  Goyaa 
and  Matto  Grosso   (pages  171-291).    Thase 
phenomena  were  quite  unexpected,  and  their 
mention  on  almost  every  page  led  to  suspidon 
first,  and  later  to  a  comparison  with  the  notes 
of  the  trip  across  the  same  region  made  by 
Castelnau  in  1844.    Evidently  the  author  mis- 
took for  volcanic  phenomena  the  iron  cemeated 
rocks  known  in  Brazil  as  eanga.    The  book 
fairly  swarms  with  such  absurdities  and  hall 
truths. 

Pages  181  to  230  of  volume  L  are  devoted 
to  the  Boror6  Indians,  their  customs  and 
legends.  One  is  amazed  at  the  great  amonnt 
of  material  gathered  by  a  person  who  knew 
nothing  of  the  language.  The  length  of  his 
stay  among  them  is  not  definitely  given,  but 
he  left  them  before  May  20  (p.  233),  and  as 
he  had  entered  Matto  Grosso  May  11,  it  is 
clear  that  he  was  with  the  BororSs  less  than 
a  v»e6K. 

The  trip  down  the  Arinos  and  Tapajos  was 
one  long  series  of  difficulties  in  passing  faDs 
and  trouble  with  his  men.  On  the  lower 
Tapajos  he  left  the  river  and  struck  out  afoot 
through  the  forests,  and,  as  one  would  eipee^ 
he  was  soon  in  trouble  again  with  his  vaen, 
and  out  of  food  in  addition  to  the  inconve- 
niences naturally  to  be  expected  in  such  a 
region. 

From  a  scientific  point  of  view  such  a 
book  is  not  worthy  of  review  space.  The  cos- 
mic and  ethnologic  theories  propounded  in  the 
preface,  and  the  evidence  on  almost  eveiy 
page  of  untrustworthiness  of  statement  put 
it  quite  out  of  the  rank  of  books  that  can  be 
regarded  as  contributing  to  any  brandi  of 
science.  It  is  a  great  pity  that  so  much 
energy  and  money  should  have  been  expended 
to  such  little  purpose. 

By  his  own  confession  he  could  not  oontrol 
his  men,  and  the  reader  is  constantly  wonder- 
ing how  long  such  an  expedition  can  hold  to- 
gether, and  whether  the  author  will  starve  to 
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death  or  get  drowned  or  killed  right  away  or  a 
Utile  later  on. 

That  he  underwent  great  inconveniences 
and  sufferings  goes  without  saying.  Such  a 
trip  can  not  be  made  in  a  tropical  country 
without  them;  but  it  is  questionable  whether 
readers  should  be  bothered  with  his  mosqui* 
toes,  his  antSy  his  cattle  ticks,  and  his  run- 
away mules. 

The  photogrraphs  are  the  one  redeeming 
feature  of  the  book.  J.   0.  Branneb 

A  Text-hooh  on  the  Teaching  of  ArithmBHe. 
By  A.  W.  Stamper.  New  York,  American 
Book  Oo.  Pp.  1  +  284^  including  bibli- 
ography and  index. 

This  book  is  a  real  contribution  to  pedagogy, 
for  although  its  author  disavows  novelty  in 
theory  and  completeness  in  scope,  he  has  come 
nearer  to  writing  a  text-book  in  the  teaching 
of  arithmetic  for  beginners  than  has  any  other 
writer.     It  differs  from  the  other  excellent 
works  on  the  same  subject,  such  as  those  listed 
in  the  author's  bibliography,  in  that  it  gives 
more  space  to  instruction  in  the  details  of 
method  and  in  class-room  practise  than  to  in- 
spirational matter.    It  summarizes  and  applies 
the  results  of  pedagogical  research  instead  of 
dwelling  upon  their  origin.     In  comparison 
with  other  books  on  the  teaching  of  arithmetic, 
it  is  a  manual  of  method  rather  than  a  refer- 
ence book  for  the  teacher's  professional  library. 
Ajb  to  its  fitness  for  this  purpose,  it  covers 
well  the  courses  in  the  teaching  of  arithmetic 
given  in  our  better  normal  schools.    It  is  a 
well-rounded  and  well-balanced  treatment  of 
schooL    It  is  in  general  accurate  as  to  fact, 
and  sound  in  doctrine.    The  author  has  prof- 
ited by  his  labors  at  Teachers  College,  Colum- 
bia University,  particularly  by  his  access  to 
tbe  srcat  collection  of  original  arithmetical 
works  gathered  there.    These  sources,  supple- 
mented by  the  accurate  digests  and  classifica- 
tions^    and  the  collections  of  related  mathe- 
matical apparatus,  constitute  the  most  sig- 
nificant assemblage  of  historical  material  on 
the   subject  of  arithmetic  to  be  found  any* 
wbere  in  the  world. 

Snt  with  all  this  the  book  is  a  chart  sf  the 


beaten  path.  It  will  serve  to  help  the  laggards 
rather  than  to  blaze  a  new  trail.  To  some  the. 
book  will  seem  to  be  written  wrong  end  to. 
As  it  stands  the  order  of  discussion  is :  Origin 
(Chap.  I.),  Logic  (Chap.  11.),  Subject  Matter 
(Chaps.  in.-VI.),  Method  (Chaps.  VIIL-X), 
Purpose  (Chap.  XI.).  But  among  these  topics 
why  should  not  the  last  be  first?  The  author 
makes  aim  or  purpose  the  first  consideration 
in  his  typical  method  lessons,  and  states  (pp. 
248-249)  the  controlling  aim  in  the  teaching 
of  arithmetic.  If  the  discussion  of  the  selec- 
tion, presentation  and  study  of  subject  matter 
had  been  controlled  from  the  start  by  the  real 
purpose,  it  would  not  have  greatly  modified  the 
conclusions  of  this  volume.  But  it  would  have 
thrown  a  flood  of  light  on  why  we  are  told  to 
teach  or  not  to  teach  certain  things,  and  why 
we  are  told  to  teach  in  a  prescribed  way.  The 
subject,  if  approached  from  this  stand-iK>int> 
would  necessitate  discussing,  to  a  greater  ex- 
tent than  the  author  does,  the  attitude  of  the 
pupil,  who,  after  all,  is  the  first  consideration, 
the  chief  beneficiary  and  the  sole  legatee  in  the 
teaching  of  arithmetic. 

The  following  more  specific  references  may 
be  of  value :  Pp.  9-18 :  A  pragmatic  treatment 
such  as  indicated  above  would  relegate  these 
meager  nine  pages  of  history  to  subordinate 
notes  under  related  topics  in  later  chapters. 
P.  18,  questions  5  and  6,  are  of  little  value. 
P.  20 :  The  working  definitions  explained  at  the 
bottom  of  the  page  should  be  emphasized  as 
the  kind  of  most  value  in  arithmetic.  P.  29 : 
It  would  help  the  teacher,  if  the  author  had 
admitted  that  counting  is  measuring  in  the 
broadest  sense.  P.  80:  the  last  paragraph 
could  be  strengthened  thus :  To  the  statement, 
'*  The  multiplicand  and  the  product  being  con- 
crete," add  "  and  of  the  same  kind."  Also  to 
the  statement,  ''The  dividend  is  always  con- 
crete," should  be  added, ''  if  either  of  the  other 
terms  are."  P.  43:  Young  teachers  may  be 
led  to  overvalue  work  in  artificial  scales.  P. 
44:  The  expression,  "When  the  first  nine," 
would  better  be  ''  when  the  column  at  the  left.'' 
P.  51 :  The  teaching  of  casting  out  nines  is  of 
doubtful  value  as  a  pratical  check  required  in 
the  universal  course  of  study.     P.  58:  Be- 
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mainders  should  be  taught  before  formal  divi- 
sion. Thus,  when  the  pupil  knows  that  four 
sevens  are  twenty-eight,  he  should  learn  that 
thirty  is  four  sevens  and  two  units  remaining. 
P.  63 :  The  Euclidean  method  of  greatest  com- 
mon divisor  is  referred  to  without  explanation. 
P.  74,  last  paragraph  of  the  example :  The  rea- 
son "  Since  we  get  the  same  answer  .  .  ."  is 
not  sufficient  and  is  inexcusable  because  the 
real  reason  is  so  apparent.  In  the  process  of 
reducing  the  fractions  to  their  common  de- 
nominators the  numbers  8  and  9  are  actually 
found  thus,  4  X  2,  3  X  8.  P.  99 :  This  is  too 
advanced  to  be  of  practical  value  in  the  grades. 
P.  101,  last  paragraph:  Although  the  author 
has  good  precedent  for  this,  it  is  surely  a  per- 
version to  teach  that  '^  hundredths ''  and  *'  per 
cent."  are  interchangeable.  For  if  so,  then 
7.07  per  cent,  could  read  seven  and  seven  per 
cent  per  cent.,  an  unfortunate  confusion.  Per 
cent,  is  primarily  a  rate  per  hundred,  and  its 
presentation  as  such  would  not  exclude  the  de- 
sirable things  in  the  author's  subsequent  treat- 
ment. P.  110  (a):  "Times  greater  than" 
is  a  loose  use  of  language  for  "  times  as  great," 
probably  due  to  the  author's  effort  to  carry  out 
an  analogy  to  percentage.  Pp.  109-111:  This 
correspondence  between  percentage  and  the 
processes  with  integers  and  fractions  is  not 
sufficiently  significant  to  warrant  its  use  in  the 
class-room,  and  is  of  little  value  to  the  teacher. 
Pp.  126-135 :  The  explanations  on  these  pages 
are  rather  complicated,  and,  taken  as  a  whole, 
are  not  teachable  in  the  class-room.  It  would 
be  better  to  point  out  for  the  teacher  exactly 
the  form  to  be  used.  Pp.  148-152 :  One  is  dis- 
appointed not  to  find  a  reference  to  the  modem 
partial-payment  problem  most  frequently  met; 
namely,  the  one  in  which  limited  payments  are 
accepted  at  stated  intervals,  usually  at  inter^ 
est  dates.  Pp.  180-181 :  An  expansion  and  il- 
lustration of  this  topic  would  be  of  gn*eater 
value  than  the  familiar  material  on  pp.  172- 
175.  Chapters  VIII.-IX.,  pp.  196-233,  are 
Herbartian  and  discuss  the  teaching  process 
from  the  standpoint  of  the  subject,  instead  of 
from  the  standpoint  of  the  pupil.  Pp.  200- 
201 :  The  teacher's  aim  is  relatively  unimpor- 
tant.   It  is  the  pupil's  purpose  that  controls 


his  activity.  Consequently  he  must  have  a 
stronger  motive  than  that  suggested  at  the 
end  of  p.  201.  In  this  connection,  compare  pp. 
201  and  203  with  the  more  helpful  suggestions 
on  pp.  212  and  218.  Pp.  23&-242 :  these  lists 
impress  one  as  more  complete  than  significant 
The  points  made  need  classifying.  The  young 
teacher  should  be  told  which  of  these  are  most 
important.  It  is  better  to  study  a  few  essen- 
tials of  a  model  lesson,  than  to  attempt  so  am- 
bitious a  list  Pp.  243-277:  Chapter  XL  is 
wholly  inadequate,  especially  in  its  treatment 
of  the  curriculum.  The  vital  question  to-day 
is  not,  "  How  shall  we  parcel  out  the  body  of 
arithmetical  science?"  but,  "What  live  issues, 
appreciated  by  children,  shall  we  choose  as  the 
core  of  instruction?"  The  curriculum  must 
precede  method,  hence  the  prospective  teacher 
should  be  instructed  to  observe  this  order  in 
teaching.  Pp.  278-280:  Since  many  of  our 
normal  students  take  one  or  two  modem 
languages,  a  few  references  to  foreign  works 
on  the  teaching  of  arithmetic  might  be  hdp- 
ful,  particularly  the  German  works  of  Unger 
and  Enilling. 

The  foregoing  criticisms  should  not  be  taken 
as  the  estimate  of  the  book.  The  volume  is 
packed  with  good  suggestions  to  teachers,  and 
will  take  its  place  among  the  most  useful  half- 
doeen  available  books  on  the  subject 

Lambert  L.  jACESOir 

MONTCLAIBy  N.  J., 

Jannary  3,  1914 

Guide  to  the  Study  of  Animal  Ecology.  By 
Chab.  C.  Adams.  New  York,  Macmillan. 
183  pages. 

This  book  is  essentially  a  bibliographical  and 
methodological  manual  for  field  students  in 
ecology.    As  is  stated  in  the  preface  the  prim- 
ary emphasis  is  upon  ecological  survey  woik. 
Thus  instrumental  measurement  of  the  envi- 
ronment and  experimental  study  are  elaborated 
in  the  literature  cited.    The  following  chapter 
headings  appear:  Aim,  Content  and  Point  o£ 
View;  The  Value  and  Method  of  Ecological 
Surveys;  Field  Study;  The  Collection,  Preser- 
vation and  Determination  of  Specimens;  Sei-* 
entific  Technique;  Sources  of  Information 
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Life  Histories;  Environmental  Change;  Meta- 
bolism, Growth,  etc.;  Adjustment  hetween  the 
Enviiomnent  and  Animal.  Its  scientific  value 
lies  in  the  author's  outline  for  the  oi^aniza- 
tion  of  the  science. 

In  the  first  chapter,  the  subject  is  divided 
into  ''individual    ecology''    or    the    ecology 
of   individuals    and    species,    and    ''aggre- 
grate  ecology,"  or  the  ecology  of  taxonomic 
groups  of  species,  genera,  families,  etc.    These 
two  divisions  have  usually  not  been  recognized 
separately.    The  distinction  is  good,  but  the 
two  divisions  taken  together  are  coordinate 
with  his  third  division, ''  associational  ecology," 
or  the  ecology  of  conmiunities.    Chapters  IL- 
IT.  are  devoted  to   ecological   surveys   and 
methods  of   conducting   them.     The   author 
rightly  deplores  the  tendency  of  museums  to 
rate  the  work  of  collectors  and  expeditions  on 
the  basis  of  number  of  specimens  brought 
back,  as  this   discourages   the  recording  of 
ecological  facts.     The  methods  of  collecting, 
preserving   and   arranging   notes   and   speci- 
mens, and  securing  proper  identification  of  the 
latter  are  given.     These  chapters  will  be  of 
material  aid  to  those  undertaking  field  ecolog- 
ical study. 

Although    divided    under    several    chapter 
headings,  the  remainder  of  the  book  consists 
essentially  of   about  90   pages   of  classified 
biblioipraphy.      The     references     are     of     a 
diversified  type  and  are  intended  to  guide 
the  worker  to  needed  information,  ranging  from 
the  making  up  of  the  sometimes  necessary 
camping  outfit,  to  the  preparation  of  his  re- 
aults  for  the  printer.   They  are  classified  under 
general  headings  and  many  are  followed  by 
statements   as   to   contents.     Bepresentative 
papers  on  the  environment,  animal  communi- 
ties, struggle  for  existence,  physiology,  behav- 
ior and  many  other  topics  are  included.    The 
iBfexenoes  are  complete  enough  to  give  valu- 
able suggestions  to  workers  from  almost  any 
pohkt  of  view  in  ecology.    The  comments  on 
the    more  important  older  ecological  papers 
make  it  clear  that  a  considerable  number  of 
inoomplete  attempts  at  organization  of  knowl- 
0dge   of  animal  communities  have  been  re- 
eorded.    Thus  by  means  of  the  references,  the 


book  gives  the  history  of  the  development  of 
the  science.  Y.  E.  Shelford  • 

Univibsitt  of  Chicago 
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THE    "golden    mean"    IN    THE    INHERIT ANOE    OF 

SIZE 

In  bulletin  242  of  the  New  Jersey  State 
College  Experiment  Station,  page  39,  appears 
the  following  statement: 

The  size  and  shape  of  the  Fi  (tomato)  fruits 
are  the  geometric  means  between  the  size  and 
shape  corresponding  to  those  factors  of  the  parents, 
which  were  active  in  crossing. 

This  statement  was  based  upon  the  measure- 
ments of  many  thousands  of  tomato  fruits. 
A  mode  of  inheritance  in  which  x(T^)  =  V^^ 
assumes  that  in  the  union  of  gametes  repre- 
senting factors  for  size  a  multiplication  and 
the  extraction  of  a  square  root  take  place.  I 
was  unable  at  the  time  to  explain  how  that 
might  occur,  and  so  far  no  attempt  by  any  one 
else  to  interpret  the  significance  of  my  results 
has  come  to  my  notice.  In  a  forthcomiiog 
bulletin  I  shall  present  details  of  Ef  and  Ea, 
and  this  paper  is  published  solely  to  set  forth 
the  nature  of  the  principle  of  size  inheritance 
by  the  ''  golden  mean,''  to  indicate  its  bearing 
upon  vital  questions  on  subjects  in  heredity, 
and  to  establish  the  priority  of  its  discovery. 

When  two  factors  for  different  sizes  of 
homologous  parts  meet  in  a  cross,  the  re- 
sulting Ej  size  is  commonly  intermediate  in 
such  parts  as  are  not  gn^atly  subject  to  fluctua* 
tion.  If  a  and  h  represent  the  parental  size 
characters,  it  has  been  tacitly  assumed  by  most 
investigators  that  the  E^  size  is  (a  +  'b)/2. 
In  tomato  fruits  I  found  it  to  be  y/ab.  On 
the  face  of  it  the  average  (algebraic  mean) 
seems  the  more  probable,  but  when  used  as  the 
basis  for  the  comparable  inheritance  of  lines, 
surfaces,  and  volumes,  it  becomes  imiK>ssible. 
Eor  example,  let  plants  be  crossed,  which  have 
spherical  fruits  of  diameters  a  and  h,  and  let 
us  assume,  for  the  sake  of  simplicity,  that  all 
cells  constituting  the  volumes  of  both  fruits 
are  of  equal  dimensions.  Then  the  ratio  be- 
tween parents  and  E^  of  the  number  of  ceUa 
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forming  any  diameter  one  cell  in  tliiclmeas 
would  be  as  a:  (a-hb)/2:5;  the  ratio  be- 
tween the  cells  making  up  the  surface  (epi- 
dermis) of  the  respective  fruits  would  be  as 
a*:  [(a  +  &)/3]*:t*;  while  the  ratio  between 
the  niimber  of  cells  constituting  the  entire 
Tolume  would  be  as  a*:  [(a+ W/2]*:b*,  all 
of  which  ratios  are  different.  It  is  evident, 
however,  that  any  cell  might  be  cut  by  a  diam- 
eter and  that  the  surface  cells  are  part  of  the 
volume.  The  size  inheritance  of  an  epidermal 
cell  might  fall  under  either  of  these  three 
ratios,  depending  on  which  aliquot  part  of  the 
fruit  was  under  study.  If  there  is  inheritance 
of  the  nature  a(=(a4-&)/2,  it  is  not  dear 
why  the  diameters  and  not  the  surfaces  or 
volumes  should  fall  under  that  principle.  If 
one  does,  the  other  two  can  not. 

If  it_be  assumed,  under  like  conditions,  that 
x=\/db,  the  ratio  between  parents  and  F^ 
of  the  number  of  cells  forming  a_diameter  one 
cell  in  thickness  becomes  a:  y/ah :  h;  that  be- 
tween the  surface  cells  a*',ab:h*;  and  that 
between  the  total  cells  in  the  volume  of  the 
sphere  a^:db\/ahih^.  These  three  ratios  are 
all  equal  to  a: \/ah:h,  if  a  and  h  mean  the 
respective  parents,  so  that  no  matter  what 
aliquot  part  of  the  fruit  is  under  study,  the 
ratio  of  size  inheritance  of  lines,  surfaces,  and 
volumes  would  be  the  same.  Surely  this  ap- 
pears the  more  probable. 

But  how  can  a  plant  extract  the  square  root 
of  a  product?  For  the  sake  of  convenience  in 
demonstration  let  us  assume  that  the  fruits 
are  cubes  instead  of  spheres,  that  all  cells  are 
equal  and  of  size  1,  and  that  parental  char- 
acters of  size  are  4  and  0.  Then  the  length 
factor  of  the  F^  would  be  made  up  of  two 
forces,  one  tending  to  build  strings  of  four 
cells  in  the  direction  of  the  longitudinal  axis, 
the  other  tending  to  build  strings  of  nine  ceUs. 
Similarly,  the  breadth  factor  would  be  made 
up  of  two  such  forces  building  at  right  angles, 
and  in  the  same  way  the  factor  for  thickness  at 
right  angles  to  both.  Constituent  4  of  the 
length  factor,  coming  from  one  parent  and 
constituent  0  of  the  breadth  factor  coming 
from  the  other  parent  may  then  be  imagined 
as  building  at  right  angles  to  each  other,  in 
strings  of  nine  in  one  direction,  in  strings  of 


four  in  the  other.  The  respective  partners  of 
the  two  factors  would  be  similarly  engaged* 
and  likewise  the  two  length  factors  with  those 
for  thickness  and  the  two  breadth  factors  witii 
those  for  thickness.  Each  set  of  two  would 
tend  to  build  rectangles  of  the  dimensions 
9X4  =  86.  If  now  there  were  some  force 
stronger  than  the  tendency  of  the  size  factors^ 
which  would  prevent  the  formation  of  rec- 
tangles and  permit  only  squares,  while  having 
no  influence  on  absolute  size,  area,  or  volume, 
the  sets  of  size  factors  would  be  forced  to 
modify  the  shape  of  their  structures,  making 
squares  instead  of  rectangles.  Since  the  modi- 
fying force  did  not  influence  area,  the  result- 
ing squares  would  also  be  of  the  area  36,  their 
sides  6,  and  the  cubical  fruits  6  X  ^  X  ^ = 21^ 
This  modifier  of  size  is  the  factor  for  shape. 
When  both  parents  carry  only  the  factor  for 
cubical  shape,  the  F^  fruits  are  cubical,  no 
matter  what  the  tendencies  of  the  size  f  actoz& 

In  spheres  the  diameters  are  directly  pro- 
portional to  the  sides  of  equal  cubes;  so  that 
what  applies  to  cubes  in  this  respect,  applies 
to  spheres  as  well.  The  factor  for  spherical 
shape  is  the  modifier  of  the  interaction  of  the 
factors  for  absolute  size. 

At  first  sight  it  may  seem  as  if  the  fact 
that  the  size  of  the  F^  is  the  golden  mean  be- 
tween the  parental  sizes  can  be  of  little  valne 
beyond  furnishing  an  explanation  of  partial 
dominance  in  the  F^.  However,  the  recunence 
of  the  action  of  the  modifier  (shape)  upon  the 
various  size  combinations  in  the  F,  interf  eves 
greatly  with  the  chances  for  the  appearance  of 
certain  visible  size  characters. 

We  know  that  size  characters  do  eegregate 
in  the  F^  but  we  admit  that  with  them  Hm 
simple  Mendelian  ratio  of  1:2:1   is  new 
realized,  though  in  large  populations  the  par- 
ental sizes  may  reappear.     Mendelians  oom* 
monly   try   to  account  for  the  complicated 
ratios  by  assuming  the  presence  of  multipla 
factors;  non-Mendelians  point  to  the  sama 
ratios   as   quasi-evidence   against  Mendeliaix 
inheritance.    I  here  offer  a  different  expbamr- 
tion. 

In  the  F,  fruit  6  X  ^  X  ^  the  size  daraetev^ 
6  is  not  the  result  of  a  factor  for  size  6,  but  of 
the  three  forces  exerted  by  two  size  factors  ancl 
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one  modifier.  It  has  not  been  assumed  in  the 
abo?e  explanation  that  the  partners  in  an  F, 
^factor"  fuse  to  make  a  new  factor.  Thus 
WB  have  to  deal  in  both  ^  and  2  S&metes  pro* 
daced  by  the  F^  '^^  factors  4  and  9  for  each 
of  the  three  size  factors,  length,  breadth  and 
thickness,  occurring  in  equal  numbers,  and 
mating  by  chance  (in  self-fertilization).  This 
28  the  same  assumption  made  by  MendeUans, 
eren  if  they  should  not  admit  the  F^  inher- 
itance of  x=zy/db.  There  would  be  these 
eight  i)ossible  combinations  uniting  with  each 
other  by  chance: 

Oomliiiiation    Length 
1 

2 

3 

4 
5 
6 
7 
8 

These  would   result   in   the  following   64 
matings: 


ngth 

4 

Biendth 

4 

ThlokneM 

4 

4 

4 

9 

4 

9 

4 

9 

4 

4 

9 

9 

4 

9 

4 

9 

4 

9 

9 

9 

9 

9 

IfiltiQg 

fiaaltanl 

Volume 

1X1 

4X4X4 

64 

1X2 

4X4X6 

96 

1X3 

4X6X4 

96 

1X4 

6X4X4 

96 

1  X6 

6X6X4 

144 

1  X6 

6X4X6 

144 

1X7 

4X6X6 

144 

1X8 

6X6X6 

216 

2X1 

4X4X6 

96 

2X2 

4X4X9 

144 

2X3 

4X6X6 

144 

2X4 

6X4X6 

144 

2  X5 

6X6X6 

216 

2  X6 

6X4X9 

216 

2  X7 

4X6X9 

216 

2  X8 

6X6X9 

824 

3  XI 

4X6X4 

96 

3  X2 

4X6X6 

144 

3  X8 

4X9X4 

144 

3  X4 

6X6X4 

144 

3  X5 

6X9X4 

810 

3  X6 

6X6X6 

216 

3X7 

4X9X6 

216 

3X8 

6X9X6 

824 

Mftttng 

4X1 
4X2 
4X3 
4X4 
4X5 
4X6 
4X7 
4X8 

5X1 
5X2 
6X3 
5X4 
5X5 
5X6 
5X7 
5X8 

6X1 
6X2 
6X3 
6X4 
6X5 
6X6 
6X7 
6X8 

7X1 
7X2 
7X3 
7X4 
7X5 
7X6 
7X7 
7X8 

8X1 
8X2 
8X8 
8X4 
8X5 
8X6 
8X7 
8X8 


Beenltant 

6X4X4 
6X4X6 
6X6X4 
9X4X4 
9X6X4 
9X4X6 
6X6X6 
9X6X6 

6X6X4 
6X6X6 
6X9X4 
9X6X4 
9X9X4 

9X6X6 
6X9X6 

9X9X6 

6X4X6 
6X4X9 
6X6X6 
9X4X6 
9X6X6 
9X4X9 
6X6X9 
9X6X9 

4X6X6 
4X6X9 
4X9X6 
6X6X6 
6X9X6 
6X6X9 
4X9X9 
6X9X9 

6X6X6 
6X6X9 
6X9X6 
9X6X6 
9X9X6 
9X6X9 
6X9X9 
9X9X9 


Volume 

96 
144 
144 
144 
216 
216 
216 
324 

144 
216 
216 
216 
824 
324 
824 
486 

144 
216 
216 
216 
324 
324 
324 
486 

144 
216 
216 
216 
324 
324 
324 
486 

216 
824 
324 
324 
480 
480 
480 
729 


Among  the  possible  combinations  there  are 
16  in  which  both  (f  and  $  have  furnished  the 
factor  for  length  4,  and  it  has  been  commonly 
assumed  that  therefore  one  quarter  of  the  F, 
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population  should  show  the  character  of  length 
4.  The  column  of  volumes,  however,  shows 
that  there  is  only  one  out  of  the  64  with  a 
volume  4*.  All  others  with  factors  for  length 
four  have  larger  volumes,  hecause  their  factors 
for  breadth  and  thickness  are  greater  than 
four.  Here  again  the  law  of  the  golden  mean 
is  followed  as  all  combinations  bearing  unequal 
size  factors  are  forced  to  build  cubes  by  the 
modifying  factor  shape.  Evidently  all  mat- 
ings  resulting  in  equal  volumes  will  make 
equal  cubes  and  therefore  show  equal  char- 
acters of  length,  breadth  and  thickness,  though 
not  necessarily  i>ossessing  equal  size  factors 
nor  even  the  factor  for  the  size  which  they 
exhibit.  If  we  group  the  results  by  volume 
and  length  of  side,  we  have: 


VolaiDe 

Initanect 

Bide  of  Cute 

64 

1 

^^64   =4. 

96 

6 

^96   =4.57—. 

144 

15 

^144  =  5.25+. 

216 

20 

#'216  =  6. 

324 

15 

^324  =  6.87+. 

486 

6 

#'486  =  7.86—. 

729 

1 

#<  729  =  9. 

That  means  that  the  chance  for  a  parental 
size  (whether  line  or  surface  or  volume)  to 
reappear  is  only  1 :  64  instead  of  1:4.  More- 
over it  is  clear  that  each  of  the  8  possible 
combinations  given  on  page  7,  when  mating 
with  its  like,  will  breed  true  to  all  three  size 
characters,  and  continue  to  breed  true  there- 
after if  self  ed.  That  means  that  these  matings 
will  form  constant  races,  viz.: 


Mating 
1X1 
2X2 
3X3^ 
4X4 
5X5 
6X6 
7X7 
8X8 


Betniunt 
4X4X4 
4X4X9 
4X9X4 
9X4X4 
9X9X4 
9X4X9 
4X9X9 
9X9X9 


Volame 
64 
144 
144 
144 
324 
324 
324 
729 


BiM 

4 

6.26 

5.25 

5.25 

6.87 

6, 

6 

9 


I 

.87  S 

.87  C 
.87) 


Besides  the  parent-like  strains  then,  we  shall 
seemingly  have  two  other  races,  one  of  volume 
144,  size  5.25,  the  other  of  volume  824,  size 
6.87,  which  will  continue  to  breed  true  if 


self  ed.  Each  of  these  strains  consists  of  tbee 
gametically  different,  though  visibly  indis- 
tinguishable lines,  which  when  crossed  will 
give  an  F^  equal  to  both  parents,  but  segse- 
gating  to  some  extent  in  the  F^  The  finding 
in  the  F,  or  later  generations  of  lines  whid 
breed  true  to  size  characters  is  thus  not  proof 
of  the  presence  of  multiple  size  factors  in  the 
original  parents,  etc. 

In  the  bulletin  in  preparation  I  intend  to 
discuss  the  bearing  of  the  law  of  the  golden 
mean  upon  the  interpretation  of  inheritance 
of  shape  and  number,  mutants,  latent  factors, 
inhibitory  factors,  coupling  and  repulsion, 
factors  other  than  those  of  size,  shape,  and 
number,  and  other  points  as  they  may  come 
up,  but  for  the  sake  of  science  I  invite  inves- 
tigation into  these  relationships  on  the  basis 
I  here  offer,  even  before  I  am  able  to  publish 
the  bulletin,  which  may  not  appear  for  several 
months. 

B.  H.  A.  Gboth 


u 


THE    LOWEST    TEMPERATURE    OBTAINABLE    WITH 

lOE  AND  SALT  " 

Fahrenheit  placed  the  0^  mark  on  his  arbi- 
trary thermometer  scale  at  ''the  lowest  tem- 
perature obtainable  with  ice  and  salt "  or  38' 
below  the  freezing  point  of  water,  believing 
that  water  did  not  have  a  constant  freezing 
point  because  of  the  undercooling  which  pre- 
cedes solidification.^ 

While  discussing  freezing  mixtures  with  a 
friend  recently  I  stated  that  a  temperature  of 
— 19°  C.  could  be  easily  obtained  and  main- 
tained for  some  hours  with  an  ice  and  aah 
mixture.  My  friend  questioned  the  accoraGy 
of  the  thermometer  inasmuch  as  — 19°  C.  is 
below  0°  F.  (0°  F.  =  — 17.78**  C).  I  have, 
therefore  made  a  careful  test  to  ascertain 
whether  an  ice  and  salt  mixture  may  not  show 
a  lower  temperature  than  0°  F. 

About  a  gallon  of  finely  chopped,  hard,  ioe 
was  mixed  with  a  quart  or  more  of  coaise  salt 
in  a  water-tight  wooden  box,  the  wooden  bos 
being  used  because  of  the  insulation  which  it 


1  See  Encyclopedia  Britannica,  11  ed.,  ''Heat, 
article  2. 


» ? 


AniL  17,  1914] 


SCIENCE 


585 


af  orded.  The  temperature  was  then  observed 
mih  five  thermometers: 

Thermometers  1  and  2  were  '^  nitrogen 
£fled''  thermometers  graduated  in  Centigrade 
degrees  ranging  from  —29*'  to  +  860**  in  1** 
intervals.  These  are  the  ordinary  high-grade 
laboratory  thermometers. 

Thermometer  3  was  a  small  ''  Anchutz  nor- 
mal" thermometer  reading  from  — 25°  to 
+  60®  in  1/5**  intervals.  This  is  one  of  the 
most  accurate  types  of  chemical  thermometers 
obtainable. 

Thermometer  4  was  a  large  thermometer  of 
the  same  type  as  No.  S,  but  reading  from 
— 19**  to  +  360°  in  1/6°  intervals. 

Thermometer  5  was  an  ordinary  Six's  maxi- 
mum and  minimum  thermometer  graduated 
m  degrees  Fahrenheit,  each  graduation  repre- 
senting 2  • 

Thermometer  6  was  a  standard  Weather 
Bureau  type  minimum  thermometer  reading 
f^om  —36°  to  +116°  F.  in  1°  ranges.  This 
is  probably  one  of  the  most  accurate  types  of 
Fahrenheit  thermometers  obtainable. 

Thermometer  No.  6  was  spirit  filled.  No.  6 
eontained  a  combination  of  spirit  and  mercury 
and  all  of  the  others  were  mercury  filled. 

Thermometers  1,  2  and  3  gave  the  same 
temperature  for  the  ice  and  salt  mixture,  i.  e., 

—  21°  0.  which  is  the  equivalent  of  6.8°  he- 
low  zero  Fahrenheit.  Thermometer  4  was 
^aduated  only  to  — 19°  0.  and  the  mercury 
was  some  distance  below  the  bottom  of  the 
acala  By  interpolation  a  reading  of  — 20° 
to  —  21°  0.  was  made.  Thermometer  6  gave 
a  minimum  of  — 4°  F.  while  the  Weather 
Bureau  thermometer  (No.  6)  gave  a  reading 
of  — 5°F. 

Previous  to  this  experiment  I  had  fiUed  a 
wooden  box  holding  perhaps  30  pounds  of  ice 
with  a  freezing  mixture  in  the  evening  and 
placed  it  in  an  empty  ice  box  to  conserve  ice. 
In    the  morning  I  noted  a   temperature   of 

—  19°  C.  (—2.2°  F.). 

From  these  experiments  I  am  convinced  that 
0^  IP,  is  not  '^the  lowest  temperature  obtain- 
able with  ice  and  salf  Just  what  the  *'  low- 
est temperature"  is  I  am  unable  to  state, 
having  failed  to  secure  a  greater  lowering 
than  —21°  C.    Theoretically  the  lowest  tem- 


perature should  be  the  cryohydric  point 
(—22°  to  —23°  0.)  where  the  cryohydrate, 
ice  and  salt  containing  23.6  per  cent,  of  NaOl, 
separates. 

Boss  Aiken  Gortneb 


THE  AMBBICAN  PETBOLEUM  SOCIETY 

The  American  Petroleum  Society  was  or- 
ganized September  10  at  the  IJ.  S.  Bureau  of 
Mines,  Pittsburgh,  Pa.  This  organization  is 
the  result  of  an  effort  of  the  bureau  for  the 
past  seven  years  to  bring  together  the  men 
interested  in  the  petroleum  industry. 

Invitations  were  sent  out  in  July  to  the 
secretaries  of  twenty-four  of  the  great  na- 
tional societies  of  the  United  States,  inviting 
them  to  be  present  and  to  cooperate  in  this 
organization.  Eighteen  of  these  societies  re- 
sponded at  a  meeting  on  August  1  at  the 
Bureau  of  Mines.  A  similar  invitation  was 
sent  out  in  August  to  eight  additional  soci- 
eties, making  a  total  of  thirty-two  societies 
that  were  invited  to  attend  the  September  con- 
ference. A  large  number  of  these  were  repre- 
sented at  the  meeting  on  September  10,  \^en 
the  final  organization  was  completed. 

This  society  will  concern  itself  with  the 
study  of  all  phases  of  natural  gases  and  petro- 
leums, including  the  origin,  statistics,  conser- 
vation, drilling  methods,  production,  trans- 
portation, storage,  refining  and  specifications 
for  refined  products. 

When  it  is  considered  that  each  year,  within 
the  United  States  alone,  there  are  produced 
crude  petroleums  and  natural  gases  having  a 
value  in  excess  of  $200,000,000,  and  that  no 
society  has  ever  been  organized  in  America 
for  their  comprehensive  study  it  is  reasonable 
to  suppose  that  the  future  of  this  society  is 
assured.  There  is  to-day  a  tremendous  waste 
of  natural  gases  which,  by  proper  methods  of 
drilling,  could  be  prevented.  Also,  there  is 
waste  of  crude  oil  due  to  improper  methods  of 
production  and  handling.  The  necessity  for  a 
critical  study  of  petroleums  and  gases  by  the 
members  of  such  a  society  is  evident. 

At  the  meeting  on  September  10  at  the 
Bureau  of  Mines  the  constitution  and  by-laws 
were  adopted,  and  officers  were  elected  aa 
f oUows : 
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President,  0.  D.  Chamberlin,  National  Pe- 
troleum Association,  Cleveland,  Ohio;  Vice- 
president,  E.  Galbreath,  Independent  Oil  and 
Gas  Producers'  Association  of  Oklahoma, 
Tulsa,  Okla. ;  Secretary,  Irving  0.  Allen,  U.  S. 
Bureau  of  Mines,  Pittsburgh,  Pa.;  Treasurer, 
Warren  C.  Piatt,  Independent  Petroleum 
Marketers'  Association  of  the  United  States, 
Cleveland,  Ohio;  Acting  Past  President,  Frank 
B.  Fretter,  Western  Petroleum  Refiners' 
Association,  Coffeyville,  Kansas.  In  addition 
to  the  foregoing  these  members  were  also 
elected  to  serve  on  the  executive  committee: 
Balph  Arnold,  Qeological  Society  of  America, 
Los  Angeles,  Cal.;  C.  F.  Clarkson,  Society  of 
Automobile  Engineers,  New  York  City;  O.  M. 
Swindell,  Chamber  of  Mines  and  Oil,  Los 
Angeles  Cal.;  Edmund  O'Neill,  American 
Chemical  Society,  University  of  California, 
Berkeley,  Cal.;  £.  B.  Eich,  Gasoline  Produ- 
cers' Association,  Parkersburg,  W.  Ya.; 
George  H.  Taber,  American  Society  for  Test- 
ing Materials,  Pittsburgh,  Pa. 

The  first  annual  meeting  will  be  held  at 
New  Orleans,  La.,  October  16  and  17,  1914, 
and  the  second  annual  meeting  will  be  held  at 
the  Panama-Pacific  International  Exposition 
in  San  Francisco,  October  25  to  30,  1916. 
At  the  1915  meeting  it  is  anticipated  that  all 
of  the  petroleum  societies  in  the  country  will 
meet  in  one  great  congress  where  many  things 
of  interest  and  of  value  will  be  presented. 

An  official  invitation  has  been  sent  from  the 
president  of  the  Exposition  at  San  Francisco 
to  the  president  of  the  International  Petro- 
leum Commission,  Karlsruhe,  Germany,  to  hold 
the  1915  meeting  of  the  International  Petro- 
leum Commission  in  San  Francisco.  This 
meeting  will  be  part  of  the  great  meeting  of 
the  petroleum  industries  where  the  foremost 
petroleum  technologists  and  scientists  of  the 
world  will  congregate.  Plans  are  already  be- 
ing formulated  for  this  great  1915  meeting. 

Irving  C.  Allen 
BuBXAU  OF  Mmxs 


THE  AMBBICAN  BISON  SOCIETY 

At  the  annual  meeting  of  the  American  Bison 
Society,  held  in  New  York  on  January  8,  1914, 


important  action  wae  taken,  relative  to  extending 
the  work  of  the  society  by  the  passage  of  the  fol- 
lowing resolution,  proposed  by  Professor  Heniy 
Fairfield  Osbom  and  seconded  by  Dr.  Vfrn,  T. 
Homaday: 

Besolved,  That  the  protection  and  propagation 
of  the  prong  horn  antdope  be  immediatdy  under- 
taken by  the  American  Bison  Society  in  connee- 
tion  witiii  its  work  for  the  buffalo,  and  that  tbe 
board  of  managers  be  asked  to  request  the  presi- 
dent and  officers  to  formulate  and  execute  a  plin 
whereby  this  purpose  may  be  carried  out 

At  the  annual  meeting  of  the  board  of  managers, 
after  a  brief  discussion  of  this  matter,  the  presi- 
dent and  executive  committee  were  instructed  to 
take  such  action  as  they  might  deem  best  as  soon 
as  possible. 

President  Hooper,  in  his  annual  report,  gave  an 
interesting  summary  of  the  work  already  accom- 
plished by  the  society,  and  pointed  out  several  di- 
rections in  which  effort  should  be  directed  during 
the  coming  year.  He  called  attention  to  the  fact 
that  when  the  society  waa  organized  some  ei^ 
years  ago  only  1,100  pure-blooded  bison  were 
known  to  exist  in  North  America,  while  on  Jan- 
uary 1,  1913,  3,453  animals  were  listed  in  the 
census  compiled  by  the  society,  an  increase  of 
over  300  per  cent.  During  the  past  year  the  Wind 
Cave  National  Game  Preserve  has  been  ertah* 
lished  at  the  instance  of  this  society,  and  has  heea 
stocked  with  fourteen  bison  presented  by  the  Nev 
York  Zoological  Society  from  its  herd  in  the 
Bronx  Park. 

The  work  awaiting  the  society  during  the  conung 
year  was  listed  by  President  Hooper  under  three 
heads:  (1)  The  establishment  of  a  herd  in  Solly  % 
Hill  National  Park,  North  Dakota,  (2)  the  estab- 
lishment of  a  state  herd  in  New  York  state  or  else- 
where, (3)  encouragement  of  the  preservation  of 
the  prong  horn  antelope,  and  possibly  of  other 
species  of  big  game  animals. 

Dr.  T.  &  Palmer,  of  the  U.  S.  Biokgieal  Sur- 
vey, called  attention  to  the  possibility  of  estab- 
lishing a  state  herd  in  West  Virginia  on  the  pre- 
serve of  the  All^heny  Sportsmen's  Association. 
He  also  stated  that  the  Montana,  Wind  Gave, 
Niobrara  and  Wichita  ranges  were  aU  well  soited 
to  antelope. 

It  was  felt  that  the  society  could  well  take  pride 
in  its  recent  achievements,  but  that  its  efforts  moat 
not  in  any  way  be  relaxed  during  the  coming  year. 

WiLtJAM  P.  Whabson, 
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THE  PBEDICAMSNT  OF  SCHOLABSHIP  IN 
AMEBICA  AND   ONE  SOLUTION^ 

What  is  scholarship t  The  answer  is: 
The  discovering,  the  organizing  and  the 
explaining  of  new  facts.  Only  the  unin- 
formed and  iinscholarly  are  in  the  habit  of 
designating  the  mere  diffusion  of  knowl- 
edge as  scholarship.  The  man  who  merely 
reads  and  speaks  what  he  reads  is  no 
scholar,  nor  is  the  man  a  scholar  who 
merely  requires  others  to  study  what  is  al- 
ready known.  Any  nation  that  believes 
only  in  the  diffusion  of  knowledge  is  on  the 
road  to  decay.  But  it  is  not  my  purpose  to 
prove  the  generally  accepted  notion  that 
productive  scholarship  is  the  only  scholar- 
ship. We  must,  however,  agree  on  the 
value  of  scholarship  or  the  argument  in  this 
paper  can  have  no  importance.  That  no 
one  may  say  that  our  subject  is  idle  talk,  I 
want  to  say,  I  believe  for  any  nation  that 
has  any  hope  of  perpetual  existence  that 
the  scholars  are  the  most  essential  of  any 
class  of  society.  And  may  we  postulate,  for 
the  sake  of  the  argument,  that  Ood  will 
not  provide  and  take  care  of  the  scholars? 

And  what  is  the  predicament  of  scholar- 
ship in  America t  Simply  this:  That  the 
institutions  that  have  attempted  to  foster 
scholarship  have  not  lived  up  to  their  op- 
portunities. We  may  inquire  into  the  rea- 
sons later.  The  one  solution  that  the  au- 
thor proposes  is  to  establish  a  new  and 
higher  institution,  whose  sole  purpose 
would  be  to  promote  scholarship,  and 
thereby  furnish  a  new  inspiration  to  edu- 
cational, industrial  and  private  establish- 
ments. 

^Bead  before  the  Outlook  Qab  of  the  Univer- 
sity of  Iowa  at  the  February  meeting. 
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I  shall  confine  my  argoments  to  the  one 
field  of  scholarship  with  which  I  am  most 
familiar,  and  trust  that  my  readers  who 
are  most  familiar  with  other  fields  will  no- 
tice the  close  parallelism  to  the  predica- 
ment in  physics.  And  perhaps  to  those 
also  a  solution  similar  to  the  one  here  pro- 
posed will  seem  advisable. 

To  avoid  any  tone  of  pessimism,  the 
views  of  the  author  will  be  presented  in  a 
constructive  way,  with  the  subject-matter, 
a  plea  for  the  physical  institute  in  Amer- 
ica; this  institute  to  serve  scholarship  in 
physics  much  as  the  physical  institutes  of 
the  German  universities,  the  Boyal  Insti- 
tution of  England  or  the  Cavendish  Labor- 
atory at  Cambridge  serve  scholarship. 

America  has  not  led  in  thought  since  tiie 
days  of  Franklin.  America  follows 
thought.  Consider  some  of  the  recent 
achievements  in  physical  science;  X-rays 
and  their  nature,  Hertzian  waves,  liquid  air, 
liquid  helium,  cathode  rays,  positive  rays, 
radium  and  radioactive  bodies,  alpha  rays, 
beta  rays,  the  construction  of  matter,  the 
photo-electrons,  the  theories  of  radiation  and 
of  fluorescence,  the  relations  of  heat  conduc- 
tivity to  electrical  conductivity.  These 
and  practically  every  recently  proposed 
fundamental  principle  and  important  dis- 
covery in  modem  physics  has  come  from 
abroad.  But  it  is  not  necessary  to  make 
any  apologies  in  behalf  of  Yankee  ingenu- 
ity. I  am  speaking  only  in  behalf  of  basic 
knowledge. 

A    PLEA    FOB    THE    PHYSIOAL    INSTITUTE    IK 

AMERICA 

In  making  a  plea  for  the  physical  insti- 
tute in  America  I  am  making  a  plea  for 
greater  efSciency  in  the  development  of 
pure  science  in  this  country.  It  is  be- 
lieved that  the  time  is  overripe  for  the 
segregation  of  a  small  group  of  the  ablest 
scholars  in   experimental   and  theoretical 


physics,  who  shall  have  aU  the  inspirati<m 
of  close  association  with  scholars  in  like 
work,  all  the  facilities  that  an  immensely 
wealthy  country  can  provide,  and  who 
shall  be  free  from  the  routine  work  of 
clerical  management  or  the  routine  of 
teaching  of  disinterested  or  incapable  sta- 
dents.  The  argument  is  simple  and  it  is 
believed  irrefutable,  and  is  presented  with- 
out in  the  least  minimizing  the  value  of  a 
scattered  scholarship  for  the  general  in- 
spiration of  a  student  body  and  the  general 
public. 

The  time  is  believed  to  be  overripe  be- 
cause we  are  spending  more  money  on 
higher  education  per  capita  than  any  comi- 
try  of  the  globe,  and  at  the  same  time  it 
would  be  bold  to  claim  a  second-rate  place 
for  ourselves  in  the  development  of  pore 
physical  science.     The  situation  generally 
in  our  universities  is  such  as  to  discourage 
the  development  of  capable  and  promisDg 
young  men  by  management  that  encourage 
faithfulness  to  second-rate  ideals.    We  are 
already  on  the  verge  of  an  over-production 
of  zealous  and  promising  scholars,  who 
can  see  no  future  other  than  that  of  servi- 
tude in  the  small  college  or  with  detail  or 
clerical  work  in  a  laboratory   swarming 
with  students.    Admit  if  you  will  that  it  is 
all  good  work  and  also  that  the  soul  mnst 
do  penance,  nevertheless  the  bright  and  ca- 
pable young  man,  even  if  he  has  a  vision,  in- 
sists on  looking  ahead  to  a  life  of  respecta- 
bility and  achievement  with  an  ultimate 
freedom  from  the  worries  of  the  things  of 
life. 

Our  commercial  enterprises  are  just  dis- 
covering that  much  of  this  ability  can  be 
easily  and  most  profitably  adapted  to  the 
advancement  of  applied  science.  And  it 
must  be  said  to  their  credit  that  they  al- 
ready bid  fair  to  surpass  most  of  our  uni- 
versities in  pure  science,  even  though  their 
ideal  is  admittedly  to  make  scholarship 
pay  in  the  near  immediate  future.    The 
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wonderful  suceesa  of  some  of  our  commer- 
cial research  laboratories  should  famish  a 
genniiie  stimulus  to  those  of  us  who  be- 
lieve in  greater  opi)ortumties  for  pure  sci* 
ence.    Of  course  if  we  should  not  believe 
in  a  scholarship  in  science  which  is  not 
hampered  by  questions  of  immediate  re- 
wards, then  there  is  no  occasion  for  the 
plea  in  this  paper.    A  discussion  of  the  or- 
ganization and  the  scope  of  a  working  in- 
stitute can  best  be  given  after  we  have  first 
analyzed  somewhat  in  detail  the  existing 
oonditions  which  are  manifestly  not  as  effi- 
cient as  they  should  be.    And  lastly,  we 
should  be  in  a  position  to  outline  a  tenta- 
tiye  plan  for  the  development  of  the  or- 
ganization. 

THB  SmJATION  VS  CUB  XTNIYEBSmBS 

The  idea  of  the  physical  institute  is  to 
saj)plement  the  work  of  our  universities 
by  founding  a  higher  standard  and  fur- 
nishing a  new  source  of  inspiration.    True 
enough,  our  universities  have  sufficient  re- 
sources to  properly  foster  the  work  of  a 
physical  institute,  and  there  is  an  abundant 
supply  of  men   forthcoming.     Moreover, 
they  believe  in  general  that  productive 
scholarship  is  the  most  important  function 
of  a  university  and  it  is  agreed  that  genu- 
ine scholars  are  of  the  most  rare  and  diffi- 
cult tTpe  to  develop.     But  the  difficulty 
with  our  universities  is  one  that  arises  from 
mixed  ideals,  particularly  in  our  state  uni- 
versities.    The  ideal  of  competition  per- 
haps takes  precedence  of  all  other  ideals 
in  practise,  and  along  with  this  is  associ- 
ated the  ideal  of  efficiency  in  detail  man- 
agement of  students.    Surely  a  university 
wants  scholars,  but  it  wants  a  large  number 
of  students  first.    It  wants  more  students 
in   order  to   convince  the  people  of  its 
greatness,  so  that  it  may  get  more  money 
80  that  it  may  establish  more  departments, 
and  8o  get  more  students,  and  so  on.    It 


must  do  extension  work  so  that  the  work 
of  scholars  may  reach  every  citizen  of  the 
land  within  a  few  days  after  it  has  been 
accomplished.  Energy  and  resources  that 
might  be  directed  toward  scholarship  are 
scattered  in  every  direction  that  human 
imagination  can  conceive  of.  The  ideal  in 
practise  is  not  how  great  scholarship,  but 
how  thin  can  it  be  spread*  In  other  words, 
there  is  in  our  scholarship  a  strong  tendency 
toward  democracy  gone  mad.  Now  if  only 
one  side  of  the  situation  in  our  universities 
is  emphasized,  may  it  be  remembered  that 
the  author  wishes  to  make  clear  a  difficulty 
which  can  be  side-stepped  in  one  particular 
by  the  organization  of  the  physical  insti- 
tute. Of  course  the  administrative  author- 
ities of  most  universities  would  remind  us 
that  they  are  building  for  the  future. 
Their  ideal  is  service  in  a  broad  sense. 
Scholarship  first  in  so  far  as  it  is  first  in 
service  to  the  immediate  mass  of  humanity. 
Scholarship  for  the  sake  of  scholarship— 
never  I  But  if  we  will  admit  the  result  of 
the  recent  investigations  of  Professor  Cat- 
tell,  which  is  that  our  administrative 
officers  generally  can  have  no  vision  of  the 
value  of  scholarship  to  the  future  of  so- 
ciety, we  can  proceed  with  our  argument. 
The  argument  of  the  administration 
against  scholarship  is  much  like  that  of 
one  farmer  toward  the  education  of  his  son. 
No,  no,  my  son,  you  must  stay  out  of  school 
a  few  years  and  safeguard  the  future.  We 
will  raise  more  com  and  feed  more  hogs,  so 
that  we  can  buy  more  land,  and  raise  more 
com,  etc.,  and  by  and  by  you  can  go  en- 
tirely through  the  university  and  take  your 
brothers  and  sisters  along  if  you  yet  have 
the  desire. 

The  predicament  of  the  state  universi- 
ties is  well  stated  by  Professor  Geo.  J. 
Peirce: 

The  IIUI8860  of  a  d^nocracy  recognize  present 
wants  more  surely  than  they  anticipate   fatnre 
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needs.  Tliej  require  an  immediate  supply  to  meet 
an  existing  demand.  Thej  consider  a  state  nni- 
▼ersitj  to  be  well  fulfilling  its  fnnetion  if  it  fur- 
nisbes  sneh  a  supply.  .  .  .  But  tbe  wholesale 
business  of  the  state  university  limits  if  it  does 
not  prohibit  that  attention  to  the  exeeptional  stu- 
dent wbicb  may  result  in  training  a  leader  of  bis 
generation^  a  seer  whOj  divining  tbe  future  nee*lB 
of  tbe  state,  may  begin  to  prepare  to  meet  tbem,  a 
man  wbo,  profiting  by  tbe  recorded  experience  of 
tbe  past,  may  mold  as  well  as  meet  conditions. 

And  what  has  been  the  result  of  the  ma- 
terial growth  of  our  universities  on  the  de- 
velopment of  physical  science  in  this  coun- 
try t  We  have  laboratories  of  marble  and 
cases  filled  with  apparatus^  and  hordes  of 
students,  and  a  wonderful  machine-like 
system  to  care  for  these  students.  But  the 
efforts  and  resources  adapted  to  scholarly 
purposes  are  not  at  all  in  proportion  to 
merit.  Even  now  we  are  confronted  with 
a  difficulty  which  shows  us  the  need  and 
opportunity  of  concentrating  our  efforts 
toward  scholarship.  Every  year  we  have 
young  men  of  good  promise  who  either  can 
not  find  positions  at  all  in  our  universities, 
or  who  are  compelled  to  take  positions  with 
such  requirements  and  surroundings  that 
the  development  of  the  individual  is  prac- 
tically impossible,  and  at  the  same  time 
every  year  the  universities  can  not  find 
enough  mediocre  men  at  salaries  ranging 
from  $600  to  $1,000.  The  demand  is  for 
men  who  will  take  care  of  these  hordes  of 
students,  men  who  will  lead  these  students 
by  the  hand  and  feed  them  with  a  spoon, 
men  who  will  set  up  elementary  experiments, 
grade  notebooks  and  daily  examination 
papers,  and  correct  English,  and  who 
thereby  make  parents  and  patrons  believe 
that  everything  is  moving  along  smoothly 
and  efficiently.  For  if  the  students  do  not 
appear  to  be  busy  the  institution  will  get  a 
bad  name  and  the  number  of  students  will 
not  increase.  And  what  can  be  worse  than 
an  idle  student  body  or  a  lack  of  increase 
of  students.    It  is  no  doubt  true  that  in 


some  instanced  scholarship  is  not  developed 
in  physics  because  the  members  of  the  d^ 
partment  staff  are  beyond  hope  of  becom- 
ing scholars  and  they  either  have  no  knowl- 
edge of  what  tends  to  develop  scholankip 
or  are  afraid  that  some  individual  might 
develop  who  would  be  a  greater  man  than 
those  on  the  ground  fioor.  But  this  latter 
is  pure  hypothesis. 

What  is  needed  is  a  higher  light  on  Amer- 
ican soil.    Too  many  professors  are  satis- 
fied to  spend  their  time  making  out  and 
mimeographing   notes   and   examinations, 
and  even  making  apparatus,  or  in  eonfer- 
enoes  with  the  laggard  students,  or  per- 
haps with  unimportant  committees.    Some- 
times they  do  not  realize  how  jxyorly  th^ 
invest  their  time  when  they  are  merely 
reading  and  becoming  informed,  as  it  were. 
Frequently  professors  keep  themselves  so 
buE^  with  labors  like  the  above  and  even 
such  cheap  labor  as  dusting  apparatus  tha& 
they  do  not  have  time  and  energy  left  for 
the  merest  semblance  of  thought    Produe^ 
tive  scholarship  is  the  fiower  of  our  edu- 
cational  work   and   that   individual  who 
shows  tendencies  to  bloom  should  be  al- 
lowed the  every  ounce  of  his  energy  to 
apply  in  this  direction.  ^ 

I  believe  it  is  not  fair  to  blame  the  ruling 
bodies  of  our  institutions  too  much,  for  they 
are  merely  the  creations  of  a  complex  set 
of  circumstances  in  our  overemphasized 
democracy.    Men  with  ideals  when  in  power 
find  themselves  faced  by  situations  which 
seem  to  require  a  single  line  of  procedure 
in  order  to  preserve  any  semblance  of 
power.    The  reader  will  please  not  under- 
stand that  our  universities  are  devoid  of 
good  administrators,  or  that  scholars  are 
unknown.    Moreover,  there  are  evidences 
of  forces  at  work  for  the  improvement  of 
our  administrative  methods  in  the  univer- 
sities, and  there  are  urgent  appeals  for  the 
improvement  of  scholarship.     Bat  I  be- 
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liere  that  the  progress  can  be  made  more 
rapid,  and  that  scholarship  in  theoretical 
and  experimental  physics  can  be  more 
quickly  put  where  it  should  be  by  the  de- 
velopment of  a  new  and  higher  institution, 
which  shall  be  largely  unhampered  by  the 
aeeustomed  administration  and  students 
of  our  universities. 

And  I  can  not  proceed  further  without 
saying  a  familiar  word  about  our  students. 
The  students  in  our  universities  may  be 
divided  into  three  classes,  as  follows :  those 
who  early  in  their  university  career  think 
they  know  how  they  wish  to  function  in 
society  and  who  remain  in  the  university 
primarily  as  an  aid  to  carrying  out  serious 
purposes — those  who  attend  the  university 
for  a  pleasant  life  and  ultimate  social  stand- 
ing primarily,  who,  like  Micawber,  trust 
that  something  will  turn  up — and  those 
with  a  serious  desire  to  specialize  in  some 
line  of  human  activity  after  they  have  ob- 
tained some  notion  of  the  relative  merits 
of  the  various  classes  of  activities  and  their 
own  fitness  and  interest. 

Those  of  the  first  class  constitute  a  large 
portion  of  the  students  of  our  professional 
colleges.  The  average  brightness  and  capa- 
bility of  this  class  is  very  good.  Perhaps 
this  is  because  of  the  definiteness  of  pro- 
cedure, and  the  assurance  of  a  life  of  com- 
fort and  respectability.  Perhaps  some  are 
afraid  of  being  classed  with  the  non-seri- 
ous, purposeless  ones  and  again  some  do 
not  trust  themselves  to  a  broad  career  with 

m 

its  many  chances  and  pitfalls. 

The  second  class  are  the  most  numerous 
generally.  They  sometimes  study  elemen- 
tary physics,  and  they  usually  get  some 
good  as  a  result  of  their  sojourn  in  the  uni- 
versity. No  doubt  the  average  of  society  is 
raised.  Some  who  come  to  scoff  remain  to 
pray.  The  only  objection  to  this  class  of 
students  is  that  they  are  not  worth  their 
cost.  Of  course  they  can  not  be  eliminated 
because  of  the  difficulty  of  discerning  who 


belongs  to  this  class  and  because  of  the  po- 
litical dangers.  The  students  of  the  third 
class  are  all  too  few  in  number,  and  of  this 
class  the  contamination  by  the  other  classes 
is  so  great  that  the  net  weight  is  frequently 
vanishingly  small.  From  this  third  class 
we  should  draw  our  scholars  in  all  fields  of 
pure  science  and  the  humanities,  our  art- 
ists, our  administrators  in  many  fields,  in- 
cluding senators,  representatives,  college 
presidents  and  leaders,  wherever  there  ia  a 
fight  between  the  old  and  the  new,  because 
forsooth  these  men  should  view  human  ac- 
tivities in  the  broad  sense,  and  therefore 
should  recognize  what  efforts  conform  to 
the  development  of  society  and  the  universe. 
Now  the  great  criticism  that  a  physicist 
in  particular  may  bring  against  our  uni- 
versities is  that  the  cream  of  the  time  and 
energy  of  the  university  professor  is  taken 
in  contact  with  students  of  classes  one  and 
two. 

THE  SITUATION  IN  OUB  INDUSTBIBS 

And  what  is  the  situation  in  our  indus- 
tries that  we  should  declare  that  it  is  im- 
possible for  industrial  research  laboratories 
to  properly  develop  science,  no  matter  how 
much  wealth  and  energy  they  may  expend 
for  investigation.  In  order  to  answer  this 
question  we  may  inquire  into  their  ideals 
and  methods,  their  resources  and  their 
achievements. 

The  ideal  in  our  industries  is  admittedly 
investigation  that  pays,  t.  e.,  investigation 
for  a  useful  purpose.  Now,  as  Dr.  Whitney 
points  out,  the  pay  comes  in  two  directions- 
one  in  returning  more  dollars  and  cents 
than  is  invested  in  the  research  laboratory, 
and,  secondly,  in  maintaining  the  practise 
of  the  manufacturing  concern  by  being 
ready  to  cope  intelligently  with  any  other 
concern  that  may  attempt  supremacy  as  a 
result  of  new  discoveries.  It  may  be  unfair 
to  pronounce  upon  the  question  as  to 
whether  there  is  a  soul  in  a  commercial 
enterprise  that  leads  it  to  desire  to  achieve 
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for  no  other  reason  than  to  keep  its  name 
and  its  work  preeminently  on  the  map 
throughout  the  ages.  Perhaps  this  latter 
phase  of  the  ideal  may  exist  even  though  its 
workers  may  be  largely  unaware  of  it  At 
any  rate,  I  believe  it  is  generally  admitted 
that  it  is  desired  that  material  rewards  shall 
be  fortheoming  in  the  near  future.  If  it 
oould  be  that  wise  leaders  in  industrial  re- 
search could  recognize  the  value  of  pure 
science  to  the  industries  centuries  hence, 
then  there  would  be  not  so  urgent  a  plea 
for  the  physical  institute.  But  these  eon- 
cems  are  of  human  hands  and  in  a  demo- 
cratic country,  and  the  resources  generally 
come  from  individuals  who  expect  divi- 
dends at  least  in  due  time  to  be  incorpo- 
rated in  the  death  wills  of  the  stockholders. 
I  believe  that  as  a  corporation  grows  large 
it  tends  toward  the  recognition  of  values 
other  than  immediate  money  values.  If  so 
this  is  cause  for  larger  faith  in  humanity. 
In  fairness  we  must  also  recognize  the 
struggle  for  corporate  existence  the  same  as 
we  recognize  the  struggle  of  the  individual. 
It  is,  for  example,  perhaps  difficult  to  know 
to  whom  should  be  given  credit  for  the  es- 
tablishment of  such  able  and  broad-minded 
leadership  as  prevails  at  the  (General  Elec- 
tric Company's  laboratories. 

The  pure  scientist  believes  that  it  is  most 
difficult  to  obtain  willing  and  capable  men 
who  will  devote  all  their  energies  to  the 
search  for  new  knowledge  by  the  free  and 
methodical  movement  of  the  human  mind, 
without  regard  to  practical  applications 
and  money  rewards.  He  believes  further 
that  this  is  the  only  royal  road  to  intellec- 
tual achievement,  and  yet  he  is  not  unmind- 
ful that  some  time  or  other  much  of  the 
knowledge  will  be  absolutely  necessary  to 
the  existence  of  the  human  race.  He  be- 
lieves that  the  man  who  investigates  with  a 
commercial  purpose  in  view  has  a  handi- 
cap load  that  must  limit  him  in  his  ardu- 
ous search  to  the   extent  that  such  an 


investigator  can  only  be  half  a  scientifll 

The  attitude  of  the  commercial  scientist 

may  be  gathered  from  the  words  in  part  of 

Dr.  Arthur  D.  Little  in  his  recent  presidffl- 

tial  address  before  the  American  Chonieal 

Society: 

Most  of  09  believe  that  the  doetrine  sde&ee  for 
science's  sake  is  as  meaningless  and  nuBehievov 
as  that  of  art  for  art's  sake  or  literatore  for  li^ 
eratnre's  sake.  These  things  were  made  for  mai, 
not  for  themselves,  nor  was  man  made  for  thtn. 

The  pure  scientist  is  perfectly  aware  of 
the  immediate  value  to  humanity  of  this 
attitude,  but  at  the  same  time  he  insists  that 
there  should  also  exist  a  body  of  most  e&pa- 
ble  thinkers  who  shall  not  be  limited  by 
placing  dollar  signs  ahead  to  mark  out  the 
paths.   Even  from  the  standpoint  of  seirioe 
the  dollar  mark  often  leads  away  from  the 
best  route  or  the  safe  route.    For  what  man 
of  Faraday 's  time  could  have  predicted  that 
within  a  century  the  electrical  industries  of 
one  country  would  be  facing  a  capital  re- 
quirement of  $8,000,000  a  week. 

That  research  pays  our  industries  ac- 
knowledge fully.    They  are  aware  that  in 
farming  alone  investigation  has  resulted  in 
the  saving  of  about  $1,000,000  in  the  labor 
cost  of  a  single  crop  and  a  very  much  larger 
saving  as  a  result  of  increased  yield,  as  com- 
pared with  fifty  years  ago,  or  that  in  dee- 
trio  lighting  alone  fully  the  same  sum  haa 
been  saved  annually  as  a  result  of  the  prog- 
ress in  the  last  ten  years.    And  I  doubt  if 
it  oould  be  estimated  the  returns  that  have 
come  to  the  steel  industry  or  the  telephone 
industry  as  a  result  of  their  years  of  speeial 
researches.    According  to  Dr.  Little  there 
are  several  industrial  firms  that  are  now 
spending  $300,000  annually  on  thdr  re- 
search laboratories,  and  many  more,  $100,- 
000  a  year.    These  figures  should  certainly 
make  those  interested  in  the  promotion  of 
pure  science  take  notice.    It  is  perfectly  ob- 
vious that  it  is  a  concentration  of  ^ort  and 
resources  of  our  much-talked-of  trosls  thai 
has  made  possible  these  wonderful  expendir 
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tures  and  the  advances  which  have  fol- 
lowed. As  a  result  of  cooperation  of  several 
firms  we  have  the  National  Electric  Lamp 
Ajssociation  Physical  Laboratory  at  Cleve- 
land, which  perhaps  approaches  more 
nearly  to  a  pure-science  laboratory  than 
my  that  are  fostered  by  the  industries. 
But  this  laboratory  can  not  divorce  itself 
from  the  interests  that  nourish  it  Its  in- 
▼estigators  will  naturally  have  regard  for 
problems  which  seem  to  bear  on  the  indus- 
try. 

Also  there  is  the  Bureau  of  Standards, 
whose  good  work  is  so  well  known.    This 
bureau  si>ends   annually  about  $700,000. 
But  the  spirit  of  this  institution  is  toward 
the  refinement  and  the  standardization  of 
the  best  that  has  been  or  about  to  be  ac- 
cepted in  the  scientific  world.    The  scien- 
tists of  this  bureau  are  in  a  sense  the  con- 
servers  of  scholarship.     It  is  only  occa- 
sionally that  they  expend  energy  toward 
the  development  of  pure  physics.     They 
find  plenty  to  do  in  the  field  they  have 
chosen.    It  is  very  doubtful  if  this  oi^ani- 
2ation  with  its  congressional  control  and 
red  tape  would  be  conducive  to  the  free 
and  ea^  movement  of  the  human  mind  in 
scholarly  productions. 

In  this  connection  the  opinion  of  General 
A.  W.  Greely  is  worthy  of  note,  which  is: 

Tlie  faUure  of  our  goYemment  to  properly  ree- 
ognice  scientific  work  appears  to  be  due  to  an  anti- 
quated and  inherited  policy,  which  most  be  to  the 
ultimate    detriment   of   the   common   weal.     This 
year   the  attention  of  the  government  has  been 
nrgently  called  to  the  untoward  conditions,  aris- 
ing  trom  illiberal  treatment   of   expert  officials. 
Distin^rQished  chiefs  of  several  important  national 
Imreaos    officially  report   increasing   difficulty   in 
maintain ing  an  efficient  scientific  staff.     Unnsoal 
and  steadily  increasing  numbers  of  scientists  and 
experts     are    accepting    commercial    positions    in 
order  to  meet  the  enhanced  cost  of  living. 


ORGANIZATION    OF    THB    PHYSIGAIi 
INSTITUTE 

Tbe  organization  of  the  physical  institute 


should  be  such  that  a  few  of  the  greatest 
world  physicists  could  be  induced  to  join  it 
and  remain  with  it.  The  things  that  such 
a  man  needs  are  freedom  from  cares  con- 
cerning food  and  shelter,  livable  surround- 
ings,  human  associates  who  are  interested  in 
like  work,  and  freedom  from  petty  admin- 
istrations, and  perhaps  the  last  two  would 
be  most  effective  in  retaining  men  and  keep- 
ing them  effectively  at  work.  Our  univer- 
sities and  government  bureaus  frequently 
furnish  the  first  two  requisites,  but  seldom 
the  last  two.  If  any  furnish  all  four,  I 
shall  let  those  who  know  say  it. 

The  first  condition  would  perhaps  be 
filled  satisfactorily  if  the  physicists  could 
have  a  salary  of  $10,000  each.  The  sur- 
roundings should  be  a  laboratory  fully 
equipped,  situated  preferably  in  some  quiet 
spot  and  beautiful  and  within  easy  reach 
of  some  metropolis.  Nearness  to  some  large 
university  would  also  be  helpful. 

The  associations  would  be  partly  supplied 
by  the  other  men  of  precisely  equal  stand- 
ing at  the  laboratory,  but  this  would  not 
suffice  for  the  men  or  the  cause.  There 
should  be  a  number  of  fellows  of  standing 
about  equal  to  that  of  our  best  new  doctors 
of  philosophy.  They  should  obtain  sti- 
pends of  about  $1,500,  and  should  be  al- 
lowed to  keep  these  appointments  for  as 
many  years  as  they  see  fit,  of  course  de- 
voting their  time  to  research,  with  all  the 
aid  that  they  can  obtain  from  the  honored 
physicists,  or  honored  professors,  if  you 
prefer.  Also  there  should  be  as  many  stu- 
dents in  theoretical  and  experimental  work 
as  the  honored  professors  might  wish  to 
accept. 

The  administration  should  be  entirely  in 
the  hands  of  these  professors,  who  may 
elect  a  qualified  secretary  to  take  care  of 
the  routine  business  management.  Any 
new  appointments  to  the  professorships  or 
fellowships  should  be  made  only  in  case  of 
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deaths  or  voluntary  remoyals.  No  altera- 
tion should  be  made  in  the  salaries  or  the 
essentials  of  the  organization  except  by 
unanimous  vote  of  the  administration. 
The  institution  should  be  oonservative,  so 
that  there  might  be  no  occasion  for  troubles 
and  so  that  there  might  be  ample  time  to 
test  the  ideal  of  the  laboratory. 

The  institution  should  have  the  power 
to  confer  a  special  honorary  degree  on  any 
man  of  the  institute  or  elsewhere  for  pre- 
eminently noteworthy  work  in  phjrsics. 
This  degree  should  bear  no  relation  to  the 
period  of  service  of  the  candidate.  This 
would  aid  in  giving  the  institute  a  rightful 
leadership  in  scholarship. 

An  American  institute  for  physics  with 
the  ideal  for  scholarship  alone,  should  be 
fostered  by  private  endowment,  by  a  gov- 
ernmental bureau  or  by  a  national  univer- 
sity, but  hardly  by  any  university  such  as 
exists  already.  A  private  endowment 
would  be  preferable  from  all  points  of  view 
save  perhaps  one,  providing  of  course  that 
no  strings  were  tied  to  the  endowment  in- 
consistent with  the  ideals  of  the  institution. 
A  privately  endowed  institution  might  not 
tie  itself  up  with  our  nation  and  our  exist- 
ing educational  institutions  as  fast  as  if  it 
were  otherwise  fostered.  And  yet  the  suc- 
cess of  the  Rockefeller  Institute  for  Med- 
ical Research  would  tend  to  dispel  this  no- 
tion. The  capitalization  need  not  be  beyond 
a  private  endowment,  for  the  income  could 
be  less  than  that  spent  by  many  industrial 
concerns  on  research,  but  of  course  more 
than  spent  by  most  univeisities  for  re- 
search. 

A  governmental  bureau  might  foster 
such  a  project  if  it  could  only  have  a  char- 
ter that  would  insure  it  a  semi-permanent 
freedom  from  disturbances  arising  from 
the  petty  rules  prevailing  generally  in  our 
governmental  bureaus.  Such  an  action  by 
our  government  would  create  a  tremen- 


dous sentiment  in  favor  of  scholanhip 
throughout  our  democracy.  It  is  not  un- 
reasonable to  expect  that  national  support 
of  scholarship  would  create  a  national 
spirit  somewhat  like  that  in  Germany,  for 
it  is  well  known  that  the  government  th»« 
has  long  fostered  scholarship  and  that  Ger- 
man industrial  supremacy  has  come  as  a 
result  of  supremacy  in  productive  sehdar- 
ship.  According  to  Professor  Mann,  Ger- 
many has  established  a  separate  lot  o! 
schools  to  take  care  of  the  technical  eduea- 
tion  which  our  state  universities  feel  called 
upon  to  provide  for. 

The  government  might  cooperate  in  a 
physical  institute  somewhat  on  the  basis  of 
the  work  done  by  the  Carnegie  Institution. 
Already  this  institution  serves  purposes 
closely  akin  to  those  of  the  proposed  phys- 
ical institute,  particidarly  in  geo-physieB 
and  in  terrestrial  magnetism,  and  yet  there 
are  obvious  distinctions. 

A   national   university   might   foster  a 
physical  institute  properly,  but  there  are 
grave  doubts.    It  is  not  clear  how  sueh  a 
university   could  be  founded   on  federal 
support  without  the  injurious  meddling  of 
the  demagogue,  who  can  not  recognize  any 
good  to  society  that  is  not  certain  to  ex- 
tend to  the  masses  in  the  present  or  near 
future  generations.    The  attitude  of  Wil- 
let  M.  Hays,  for  example,  who  holds  that  a 
national   university  should   reach   ninety 
per  cent,  of  the  people  in  the  present  gen- 
eration, may  be  all  right  for  a  technical 
school  or  high  school,  but  this  attitade 
should  be  regarded  as  positively  vieions 
when  applied  to  a  national  university.   As 
the    Assistant    Secretary    of    Agriculture 
points  out,  already  applied  science  is  de- 
veloping much  faster  than  pure  seienee. 
My  opinion  is  that  this  only  emphasizes 
our  great  need  for  institutions  that  shall 
develop  leaders  and  prophets.    Such  an  in- 
stitution could,  if  properly  chartered,  in- 


AnuL  24,  1914] 


SCIENCE 


696 


corporate  a  worthy  physical  institute. 
And  this  institute  could  pilot  the  way  in 
those  things  that  pertain  to  the  develop- 
ment  of  physical  science.  A  reasonable 
namber  of  promising  sudents  would  fur- 
nish working  material  for  the  honored  pro- 
fessors, and  later  they  would  spread  the 
gospel. 

The  publication  of  the  work  of  such  an 
institute  would  be  a  matter  of  detail  and 
one  that  would  take  care  of  itself.  I  be- 
lieve that  a  suddenly  created  national  uni- 
versify  with  the  proper  ideals  is  an  almost 
Herculean  task.  However,  if  several  insti- 
tutes of  the  character  of  the  proposed  phys- 
ical institute  could  be  founded  one  by  one, 
these  could  later  form  a  loose  union  for  co- 
operation without  waste  of  energy  or  loss 
of  spirit. 

If  my  readers  are  inclined  to  admit  the 
strength  of  the  argument  in  this  paper 
when  it  is  considered  in  connection  with 
the  efforts  of  our  state  universities,  but 
not  when  considered  in  connection  with  our 
endowed  universities,  they  should  be  re- 
minded that  the  latter  type  of  institution 
has  not  succeeded  in  retaining  such  phys- 
icists as  Rutherford,  Jeans,  Richardson  and 
Madaurin.    Other  foreign  physicists  have 
even  declined  to  try  our  atmosphere.    Our 
self-respect  demands  that  we  attempt  to  cre- 
ate one  center  of  physical  research  to  which 
eminent  world  physicists  would  be  willing 
and  happy  to  come.    I  believe  that  with 
the  establishment  of  the  physical  institute 
we  should  soon  have  the  spirit,  intelligence, 
work  and  courage  of  the  American  univer- 
sity professor  in  physics  raised  to  such  an 
extent  that  men  would  be  honored  with 
salaries  as  well  as  with  ranking  titles,  such 
that  the  fellowship  of  students  woidd  mean 
inspiration  rather  than  a  deadly  burden, 
SQch  that  irregular  administrative  manage- 
ment would  not  be  tolerated,  and  such  that 


a  correct  public  sense  of  values  would  be 
established. 

F.  C.  Brown 

The  6tats  Univebsitt  of  Iowa 


TEE  NEW  MECBANIC8 

Ik  the  past  decade,  rumors  have  become 
current  that  physicists  were  attacking  criti- 
cally the  ideas  which  have  been  accepted  in 
mechanics  since  the  time  of  Newton.  Artidea 
have  appeared  which  assert  that  there  are  two 
mechanics,  the  Newtonian  or  classical,  and 
the  non-Newtonian  or  modem.  And  it  must 
occur  to  many  to  ask  whether  this  is  to  be  a 
war  of  words,  as  has  so  often  resulted  from 
looking  at  the  same  thing  from  opposite  sides, 
or  whether  we  are  living  in  a  world  perplexed 
by  two  rulers,  for  we  have  pretty  generally 
submitted  to  the  doctrine  that  we  and  the 
rest  of  the  universe  are  parts  of  a  mechanical 
machine.  And  it  would  be  an  additional  per- 
turbation, in  these  already  troublous  times,  to 
have  to  decide  which  governor  to  live  under. 
While  the  laws  of  mechanics  will  probably  be 
modified,  still  we  are  now  certain  that  the 
changes  will  not  affect  problems  involving 
matter  in  any  of  its  ordinary  aspects.  The 
human  race,  in  its  present  state  of  existence, 
will  thus  continue  to  conform  to  the  laws  of 
Newtonian  mechanics;  but  we  must  be  pre- 
pared for  an  early  proclamation  from  Sir 
Oliver  Lodge,  the  apostle  of  the  science  of 
spiritual  mechanics,  that  death  is  merely  the 
transfer  of  those  complexes  of  the  ether,  called 
man,  to  a  massive  empty  space  governed  by 
the  laws  of  non-Newtonian  mechanics — ^where 
our  spirits  move  hither  and  thither  with  the 
velocity  of  light,  and  think  with  an  energy 
comparable  to  the  explosion  of  an  atom. 

The  real  issues  of  this  very  important  dis- 
cussion of  the  laws  of  mechanics  are  now 
fairly  determined,  and  when  the  Soci6t6 
Frangaise  de  Physique  made  them  the  sub- 
ject of  a  conference,  no  one  could  have  been 
found  better  fitted  to  state  the  case  than  M. 
Paul  Langevin,  of  the  Collie  de  France. 
Now  that  his  opinions  have  been  published, 
it  is  comparatively  easy  to  present  the  ideas 
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underlying  the  new  mechanics  as  a  survey  of 
his  article.^ 

M.  Langevin  beerins  his  discussion  with  the 
statement  that  the  idea  of  mass  has  been  the 
fundamental  concept  of  mechanics  since  the 
time  of  Newton,  and  that  it  may  be  intro- 
duced in  three  different  ways  which  correspond 
to  three  aspects  of  inertia.  We  may  define 
mass  as  the  coefficient  of  proportionality  of 
force  to  change  of  Telocity  as  derived  from 
the  formula,  force  equals  mass  times  accelera- 
tion (F  =  ma);  as  capacity  for  impulse  or 
quantity  of  motion,  from  the  formula,  momen- 
tum equals  mass  times  velocity  (0  =  fnv); 
as  capacity  for  kinetic  energy,  from  the  for- 
mula, kinetic  energy  equals  one  half  mass  times 
velocity  squared  (w  =  Jmt;*). 

Rational  mechanics,  to  be  consistent,  re- 
quires that  there  must  be  perfect  equality 
among  these  three  definitions  of  mass,  and 
that  the  mass  of  any  portion  of  matter  must 
remain  absolutely  invariable  for  all  velocities 
and  for  all  changes  of  the  body,  whether  due 
to  physical,  chemical  or  mechanical  agents. 

By  inertia  we  ordinarily  mean  the  property 
which  matter  possesses  of  tending  to  preserve 
its  state  of  resteer  of  uniform  motion  in  a 
straight  line;  that  is,  matter  resists  any 
change  of  motion  in  such  a  way  that  an  ex- 
ternal action  or  force  is  necessary  to  change 
the  quantity  or  the  direction  of  a  motion. 
Newton  based  mechanics  on  this  constant 
proportion  between  force  and  change  of  mo- 
tion, or  acceleration;  and  he  defined  mass  to 
be  the  constant  of  this  proportion.  He  thus 
assumes  that  mass,  determined  in  any  other 
manner,  wiU  give  a  consistent  result  with  his 
definition. 

And  since  the  time  of  Newton,  every  trea- 
tise on  physics  has  begun  with  this  assump- 
tion, that  inertia  is  the  fundamental  property 
of  matter,  in  the  sense  that  it  can  not  be  ex- 
pressed in  simpler  terms.  Indeed,  for  more 
than  two  centuries,  it  has  been  held  to  be  the 
essential  doctrine  of  mechanics,  that  a  phsrs- 
ical  phenomenon  was  satisfactorily  explained 
only  when  it  was  reduced  to  a  type  of  motion. 

iP.  Langeyin,  "LMnertie  de  Tteergie  at  sea 
eonseqiienees,"  Le  Journal  de  Thyaigue,  July, 
1913. 


governed  by  the  laws  of  this  rational  mechan- 
ics, and  particularly  by  the  law  of  inertu. 

But  now,  after  a  searching  criticism  of  the 
postulates  of  mechanics,  many  physicistB  have 
come  to  the  conclusion  that  inertia  is  not  a 
fundamental  property  of  substance,  and  thegr 
claim  to  have  proved  that  it  can  be  reduced  to 
simpler  terms  by  the  laws  of  electromagnetifflii, 
which  show  evidence  of  being  simpler  and 
more  fundamental  than  the  laws  of  dynamics. 

First,  because  it  can  be  proved  that  inertia 
is  not  invariable,  since  the  quantity  of  masBp 
as  measured  by  the  three  definitions  given 
above,  ceases  to  be  the  same  when  the  velodly 
of  matter  is  not  small  compared  to  the  veloc- 
ity of  light. 

Furthermore,  although  for  small  velocitieB 
the  three  definitions  of  mass  agree  and  assign 
to  a  given  portion  of  matter  a  definite  initial 
or  '^  stationary  *'  mass,  m^,  yet  even  this  initial 
mass  depends  on  the  physical  and  chemical 
state  of  the  system  and  also  variea  for  eadi 
change  of  state  which  is  accompanied  by  an 
interchange  of  energy  with  an  outside  body. 

This  evidently  means  that,  if  a  body  radi- 
ates heat,  light  or  electro-magnetic  waves  to 
other  bodies,  or  if  a  body  unites  with  another 
to  form  a  new  chemical  compound,  then  the 
mass  of  the  body  in  each  case  changes.  The 
relation  between  this  change  of  mass  and  the 
change  of  energy  is  found  to  be  a  very  simple 
one,  as  the  change  of  mass  equals  the  change 
of  energy  divided  by  the  velocity  of  light 
squared,  or  rs 


m 


m' 
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It  follows  because  of  the  law  of  the  conserva- 
tion of  energy  that  in  a  system  of  bodies  whoub 
separate  parts  mutually  exchange  energy,  the 
masses  of  the  separate  parts  rary,  but  the 
total  mass  of  all  the  parts  added  together  re- 
mains constant,  if  the  system  as  a  whole  does 
not  change  its  total  quantity  of  energy.  Thos 
the  law  of  conservation  of  mass  is  merged  into 
the  more  fundamental  law  of  conservation  of 
energy. 

The  inadequacy  of  mechanics  became  appn- 
rent  when  physicists  attempted,  without  soc- 
cess,  to  explain  electro-magnetic  and  optical 
phenomena  from  the  accepted  mechanical  laws. 
We  now  see,  as  Professor  Einstein  baa  shotra 
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Iij  the  principle  of  relatiyity,  iliat  an  essential 
error  was  introduced  when  the  f ormnla  of 
dynamics  and  those  of  electromagnetism  were 
assumed  to  lead  to  the  same  conceptions  of 
q)ace  and  time.  According  to  the  new  me- 
chanics, our  ideas  of  time  and  space,  obtained 
from  mechanical  notions,  are  only  approxi- 
mately true,  while  those  derived  from  the  laws 
of  electromagnetism  are  correct  The  result 
is  many  physicists  of  the  new  school  are  now 
seeking  for  an  interpretation  of  inertia  from 
the  laws  of  electromagnetism  rather  than  to 
continue  to  explain  the  laws  of  electromagnet- 
ism by  mechanics.  These  laws  of  electro- 
magnetism have  the  advantage  of  great  sim- 
plicity of  form  which  may  qualify  them  to 
senre  as  the  fundamental  principle  of  all 
physical  laws. 

The  germ  of  these  new  views  of  electro- 
magnetism is  to  be  found  in  the  work  of  Fara- 
day and  Maxwell.     Their  true  experimental 
foundation    is    Bowland's    experiment,    per- 
formed in  1878,  when  he  found  that  an  electric 
charge,  if  it  be  carried  through  space  with  a 
high  velocity,  acts  like  an  electric  current  in 
that  it  creates  about  itself  a  magnetic  field. 
Three  years  later,  J.  J.  Thomson  showed  that, 
if  an  electrified  body  moves  through  space, 
it  not  only  creates  a  magnetic  field  in  the  sur- 
rounding space,  but  also  that  this  magnetic 
field  is  a  form  of  mechanical  energy;  from  the 
law  of  the  conservation  of  energy,  this  energy 
must  be  acquired  at  the  expense  of  an  equal 
amount  of  energy  localized  in  the  free  space 
aboat  the  body.    Now  it  can  be  shown  rigor- 
ously that  this  '^magnetic''  energy  has  all 
the  characteristics  of  a  kinetic  energy,  since 
it  is  proportional  to  the  square  of  a  velocity 
and  contains  a  factor  which  corresponds  with 
the  mass  as  given  in  the  third  of  our  former 
defixiitions.     This   supplementary   inertia   of 
electromagnetic  origin  results  solely  from  the 
fact  that  the  body  is  electrified,  and  it  is  an 
addition   to   the   stationary   or   initial   mass 
whidi  was  denoted  by  m^. 

The  result  is  the  same  if  we  consider  the 
aeoond  definition  of  mass,  as  a  capacity  for 
impnlse  or  momentunL  So  soon  as  a  body  is 
electrified  and  moves,  it  develops  a  supple- 
mentary capacity  for  momentum  which  agrees 


with  the  supplementary  capacity  for  energy 
which  has  just  been  described.  Poincar^  in 
order  to  preserve  the  fundamental  law  of  the 
conservation  of  momentum,  has  shown  that  it 
is  necessary  to  localize  a  quantity  of  momen- 
tum in  space  just  as  we  were  forced  to  localize 
a  quantity  of  energy  in  space.  Thus  the 
fundamental  consequence  of  rational  mechan- 
ics, requiring  the  three  definitions  of  mass  to 
agree,  is  not  satisfied  for  all  cases  of  motion. 

These  ideas  have  affected  our  notions  of 
space.  Maxwell  deduced  as  a  consequence  of 
theory  that  rapid  and  periodic  variations  in 
the  electrical  charge  of  a  body  should  be  prop- 
agated through  space  with  the  velocity  of  light. 
The  existence  of  these  electromagnetic  radia- 
tions was  verified  experimentally  by  Hertz,  and 
in  the  hands  of  his  successors  this  new  form  of 
radiation  has  attained  great  importance  under 
the  name  of  wireless  telegraphy.  A  theoretical 
consequence  of  this  radiation  is  the  now  gen- 
erally accepted  belief  that  light  is  merely  a 
type  of  electromagnetic  radiation  of  exces- 
sively rapid  vibration.  To  transfer  the  phe- 
nomena of  light  from  a  mechanical  to  an 
electromagnetic  manifestation  of  energy  was 
to  shake  profoundly  the  belief  in  the  funda- 
mental and  universal  nature  of  mechanical 
energy. 

Another  very  important  principle  of  ra- 
tional mechanics  was  embodied  in  Newton's 
third  law  of  motion,  that  to  every  action  there 
is  an  equal  and  oppositely  directed  reaction. 
But  we  have  not  been  able  to  make  the  forces 
created  by  an  electrified  body  in  motion  con- 
form to  this  law.  This  is  especially  evident 
when  radiation  also  occurs.  Let  us  suppose 
that  an  incandescent  body  is  giving  off  light 
(i.  e.,  electromagnetic  radiation)  uniformly 
in  all  directions.  By  reason  of  symmetry  this 
radiation  exerts  no  resultant  force  on  the 
source.  But  if  the  perturbation,  in  the  form 
of  a  wave,  encounters  an  obstacle  at  a  distance, 
then  we  know,  both  from  theory  and  from 
experiment,  that  the  obstacle  will  be  subjected 
to  a  force  due  to  its  absorbing  a  part  of  the 
radiant  energy.  This  pressure  of  light  pushes 
the  obstacle  in  the  direction  of  the  propagation 
of  the  light,  and  the  action  thus  exerted  on  the 
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distant  body  is  not  compensated  by  a  reaction 
appearin^^  at  the  source  or  on  any  other  por- 
tion of  matter.  We  thus  have  cases  of  actions 
without  reactions,  if  matter  alone  is  con- 
sidered. 

It  must  be  clearly  understood  that  the  dis- 
crepancies involved  in  the  results  of  the  ra- 
tional mechanics,  which  have  been  cited,  do 
not  become  appreciable  except  under  unusual 
conditions.  We  can  still  consider  mass  as  an 
absolute  constant  and  the  equations  of  dynam- 
ics as  exact,  unless  matter  has  a  velocity  ex- 
ceeding 18,000  miles  a  second,  or  for  changes 
of  state  which  involve  enormous  quantities  of 
energy,  such  as  those  associated  with  radio- 
active bodies  or  those  which  accompany  the 
formation  of  the  chemical  atom.  At  the  pres- 
ent day  we  have  made  no  progress  in  attain- 
ing any  of  these  conditions,  for  even  in  the 
case  of  radio-active  bodies  we  should  need  to 
find  a  method  of  liberating  their  energy  in 
hours  rather  than  in  hundreds  of  years.  Thus 
the  problem  would  have  remained  academic,  if 
theorists  had  not  advanced  the  hypothesis  that 
electricity  is  atomic  in  nature  and  that  the 
electron,  as  the  least  portion  of  electricity  is 
caDed,  ordinarily  attains  a  velocity  which  does 
exceed  a  velocity  of  18,000  miles  a  second; 
that  radiation  must  be  explained  as  a  transfer 
of  an  entity,  energy,  through  space;  and  that 
the  chemical  atom  of  the  radio-active  elements 
decomposes  spontaneously  and  of  all  other 
elements  is  theoretically  decomposable  with 
the  evolution  of  an  enormous  amount  of 
energy.  All  of  these  theoretical  cases  would 
make  the  discrepancies  between  the  laws  of 
mechanics  significant. 

It  would  exceed  the  limits  and  the  purpoBc 
of  this  article  to  attempt  to  follow  M.  Lange- 
vin  in  his  exposition  of  the  properties  of  elec- 
tricity and  of  matter,  of  inertia,  of  radiant 
energy,  and  of  the  principle  of  relativity. 
After  all,  these  abstruse  questions  are  proper 
for  the  discussions  of  specialists  as  they  deal 
with  the  nature  of  matter  in  a  state  quite 
outside  the  limits  of  observation.  But  how- 
ever the  hypotheses  of  electrons  and  the  ether 
may  impress  the  world  as  being  matter  of  defi- 
nition and  words  rather  than  of  substance,  yet 


from  them  follow  conclusions  which  can  be 
tested  experimentally.  And  the  conduaions  to 
be  drawn  from  the  new  mechanics  are  inte^ 
eating. 

For  example,  from  the  assumption  tiiat  the 
mass  of  a  body  varies  when  it  gives  out  heat 
or  light,  we  must  conclude  that  if  a  pound  of 
water  at  32""  Fahrenheit  weie  heated  to  218^ 
its  inertia  or  mass  would  be  greater.  IJnfo^ 
tunately,  when  we  calculate  the  increase  of  the 
mass  for  this  or  for  any  practicable  heating 
of  a  body,  we  find  that  it  is  entirely  too  small 
to  measure. 

Again,  let  us  put  a  known  mass  of  hydrogen 
and  oxygen  in  a  closed  vessel  and  cause  them 
to  unite  to  form  water.  Since  the  union  of 
these  gases  liberates  an  immense  amount  of 
energy  in  the  form  of  heat  which  will  be 
radiated  from  the  walls  of  the  vessel,  the  mass 
of  the  water  must  be  less  than  the  combined 
masses  of  the  two  gases.  But  unfortunately 
again,  the  calculated  decrease  in  mass  is  only 
a  five-billionth  part  and  thus  entirely  too 
small  to  measure. 

Lastly,  the  radio-active  bodies  give  off  an 
amount  of  energy  much  greater  in  proportion 
to  the  mass  acting  than  can  be  obtained  by 
any  chemical  or  other  process.  We  might 
hope  to  measure  the  decrease  of  mass  in  tihese 
cases,  but  we  can  not,  because  these  bodies 
give  off  their  energy  far  too  slowly. 

Such,  in  the  main,  is  M.  Langevin's  exposi- 
tion of  the  new  ideas  in  mechanics.  There  is 
not  the  least  doubt  that  this  rigorous  search- 
ing of  the  classical  mechanics  has  been  a  most 
important  advance  in  science,  and  we  are  cer- 
tain to  find  its  laws  must  be  revised  in  order 
to  make  them  conform  to  the  more  rigorous 
exactness  which  is  now  required  of  mathema- 
ticians. But  it  is  equally  certain  the  laws  of 
mechanics  have  withstood  this  criticism 
extraordinarily  well,  in  so  far  as  they  have 
been  unshaken  when  we  are  dealing  with  mo- 
tions which  can  be  attained  by  bodies  of  sen- 
sible mass.' 

«  That  is,  Newton 's  laws  of  dynamics  are  rigor- 
ous when  bodies  of  tangible  size,  acting  in  meas- 
urable spaces  and  times,  are  investigated.  Th^ 
are  approximations  for  exceptional  cases;  in  wiA 
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The  divergenoe  of  the  new  and  the  old 
mechanics  occurs  only  for  actions  of  separate 
electrons,  of  unattainable  velocities,  of  energy 
existing  in  the  chemical  atom,  and  of  radiant 
eneigy  in  empty  space  unassociated  with 
matter.  Now  there  are  many  men  of  science 
who  think  these  problems  are  metaphysical,  in 
that  they  do  not  deal  with  measurable  bodies 
or  with  i>henomena  capable  of  experimental 
▼erification.  And  there  is  a  great  likelihood 
that  problems  of  such  a  nature  are  incapa- 
ble of  scientific  solution  and  are  apt  to  drift 
into  a  discussion  more  of  definitions  and  of 
words  than  of  objective  facts. 

The  warning  which  was  given  by  Poincare, 
shortly  before  he  died,  is  one  to  be  heeded  by 

the  over-zealous. 

If,  however,  in  some  years,  its  rival  (the  new 
meehanies)  triumphs,  I  shall  venture  to  point  out 
a  pedagogic  error  that  a  number  of  teachers,  in 
France  at  least,  will  not  escape.  These  teachers 
will  find  nothing  more  important,  in  teaching  ele- 
mentary mechanics  to  their  scholars,  than  to  in- 
form them  that  this  mechanics  has  had  its  day, 
that  a  new  mechanics  where  the  notions  of  mass 
and  of  time  have  a  wholly  different  value  re- 
places it;  they  will  look  down  upon  this  lapsed 
mechanics  that  the  programs  force  them  to  teach 
and  will  make  their  scholars  feel  the  contempt 
they  have  for  it.  Yet  I  believe  that  this  dis- 
dained classic  mechanics  will  be  as  necessary  as 
now,  and  that  whoever  does  not  know  it  thor- 
oughly can  not  understand  the  new  mechanics. 

Louis  T.  More 

Univsbsitt  of  Cinctnnati, 
Decemfber  3,  1913 


GEOBGE  WE8TINGE0U8E 
Mt  acquaintance  with  Mr.  Westinghouse 
commenced  in  the  spring  of  1867  in  Pitts- 
burgh. He  was  at  that  time  introducing  to 
the  railroads  a  patent  car  replaoer  and  a 
double-headed  railroad  frog,  both  of  his  inven- 
tion. These  were  being  manufactured  by 
lieesrs.  Anderson,  Cook  &  Company,  crucible 
steel  manufacturers,  I  being  employed  by  the 
same  company.  He  was  doing  the  selling — at 
the  same  time  making  his  first  acquaintance 

tbe  same  way  as  his  more  universal  law  of  gravita- 
tion is  aeeurate  for  ponderable  bodies  but  fails  for 
intajigible  molecular  bodies. 


with  railroad  men,  so  valuable  to  him  in  later 
years.  We  lived  at  the  same  hotel  and  later 
on,  after  we  were  both  married  for  about  a  year, 
we  lived  in  the  same  house  on  Penn  Avenue, 
next  door  to  where  the  great  Westinghouse 
Building  now  stands,  and,  being  of  congenial 
tastes,  our  acquaintance  ripened  into  a  warm 
friendship  which  continued  up  to  the  time  of 
his  death. 

During  this  time  he  often  talked  of  the  idea 
of  operating  the  brakes  of  a  railroad  train  by 
compressed  air,  one  of  the  greatest  advantages 
of  which  he  thought  would  be  the  putting  of 
the  full  control  of  all  movements  of  the  train 
into  the  hands  of  the  engineer.  He  had  wit- 
nessed a  collision  between  two  trains  and  saw 
the  necessity  of  some  better  apparatus  for  con- 
trolling their  speed  than  what  was  then  in  use. 
Not  having  the- money  to  pay  the  expense  of 
the  first  equipment,  which  only  amounted  to 
$750,  he  gave  a  very  substantial  interest  in  the 
patent  to  one  of  the  men  who  was  afterward 
associated  with  him,  in  return  for  the  neces- 
sary capital.  This  gentleman  made  over 
$2,000,000  out  of  this  interest  in  the  Brake 
Company  within  the  next  twenty-five  years. 

He  soon  had  all  the  details  of  the  new  in- 
vention worked  out  and  the  first  train  equipped. 
It  was  first  tried  on  an  accommodation  train 
on  the  P.  C.  &  St.  L.  Railroad,  running  west 
from  Pittsburgh.  It  was  a  success  from  the 
very  first,  preventing  a  bad  wreck  and  prob- 
ably saving  several  lives  within  a  week  after 
its  installation. 

A  company  was  soon  formed  and  the  manu- 
facture of  the  brakes  was  commenced  within  a 
few  months.  He  added  from  time  to  time  im- 
provement after  improvement  until  in  1886  he 
brought  out  the  automatic  quick-action  brake. 
The  greatest  rival  of  the  air  brake  at  that  time 
was  an  electric  brake.  After  studying  this 
problem  for  some  time,  Mr.  Westinghouse  an- 
nounced to  his  associates  that  he  had  con- 
ceived the  idea  of  an  improvement  in  the  air 
brake  that  would  make  its  operation  quicker 
than  the  electric.  No  one  could  understand 
how  this  could  be  true,  but  when  the  brake 
was  constructed  and  put  in  operation  they 
found  it  was  a  fact. 
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The  results  of  the  working  of  this  improve- 
xnent  proved  that  it  was  very  much  superior  to 
the  older  form  and  that  his  claims  were  cor- 
rect. The  company  then  equipped  a  60-car 
train  with  the  improved  apparatus.  This  was 
taken  all  over  the  continent  from  Boston  to 
San  Francisco,  giving  exhibitions  at  difPerent 
points. 

This  settled  the  question  beyond  any  doubt 
as  to  which  was  the  best  brake,  and  nothing 
more  was  heard  of  the  electric  brake,  until  the 
latest  invention  by  Mr.  Westinghouse  within 
the  last  few  months  of  the  electric  pneumatic^ 
which  is,  as  its  name  implies,  a  combination  of 
the  use  of  electricity  and  air  pressure. 

He  early  turned  his  attention  to  railroad 
signaling  and  was  the  father  of  the  modem 
automatic  signal,  first  using  compressed  air 
and  later  electricity  and  a  combination  of  both. 

The  inventions  of  Mr.  Westinghouse  have 
done  more  for  the  safety  of  the  railroad  travel- 
ing public  than  those  of  all  other  inventors 
that  have  ever  lived.  People  who  travel  will 
never  know  how  much  of  a  debt  they  owe  for 
their  safety  to  him.  The  fact  is  that  to-day 
the  safest  place  for  a  man  to  be  is  on  a  rail- 
road train.  This  is  proved  conclusively  by  the 
fact  that  accident  insurance  companies  pay 
double  the  face  value  of  their  policies  if  the 
death  of  the  insured  occurs  on  a  public  con- 
veyance. 

I  think  that  the  invention  and  development 
of  the  air  brake  was  Mr.  Westinghouse's  great- 
est work.  It  certainly  has  done  more  in  sav- 
ing lives  and  making  travel  safe  than  all  other 
inventions  put  together.  The  present  genera- 
tion can  never  know  how  much  it  means  to 
them,  but  they  will  remember  the  name  of 
Westinghouse  more  in  connection  with  the 
air  brake  than  anything  else. 

Mr.  Westinghouse  was  quick  to  grasp  the 
possibilities  of  any  great  invention  or  enter- 
prise. This  was  shown  in  his  development  of 
the  use  of  natural  gas  in  Pittsburgh.  The 
iron  manufacturers  of  Allegheny  Oounty  had 
been  watching  the  use  of  this  wonderful  fuel 
by  one  mill  for  15  years,  all  of  them  saying 
that  it  could  be  only  temporary  and  would 
soon   give   out.     After   Mr.    Weetinghouse's 


attention  was  called  to  it  and  he  began 
ing  the  subject,  he  made  up  his  mind  that  the 
supply  of  natural  gas  was  immense  and  wooM 
last  long  enough  to  warrant  the  organization 
of  a  large  company  for  its  developmeat  and 
distribution.  He,  therefore,  organized  the 
Philadelphia  company  and  in  a  few  months 
had  Allegheny  County  literally  ablaze  widi  the 
gas  from  many  wells  and  was  supplying  the 
mills  and  private  residences  with  the  new  fnd 
at  a  price  which  saved  them  millions  of  money 
besides  paying  handsome  dividends  to  lua 
stockholders. 

To  him  more  than  any  one  else  in  thia 
country  is  due  the  development  and  introduc- 
tion of  the  alternating  electric  current  The 
story  of  its  introduction  in  this  country  is 
well  known,  having  been  told  by  better  pens 
than  mine.  The  extent  and  magnitude  of  hn 
electric  and  machine  works  far  surpass  any 
of  his  other  enterprises.  At  the  time  it  was 
built  the  floor  space  covered  by  the  Britiah 
Westinghouse  Works  at  Manchester  in  Eng- 
land was  as  much,  as  the  combined  Westing- 
house electric  works  and  the  Westingfaooae 
machine  works  in  East  Pittsburgh. 

Oeorge  Westinghouse  had  unlimited  faith 
in  himself  and  he  had  the  courage  of  his  con- 
victions. He  never  asked  his  associates  or  the 
public  to  invest  in  anything  in  which  he 
would  not  risk  his  own  money.  All  of  his 
stockholders  could  be  dead  sure  of  always  hav- 
ing a  square  deal  from  him. 

A  frenzied  financier  once  made  a  proposal 
to  him  which  involved  the  sale  of  a  company 
whose  stock  he  controlled.  The  scheme  as  pro- 
posed by  this  man  was  that  the  stockholders 
were  to  get  one  price  for  their  holdings  while 
Mr.  Westinghouse  was  to  receive  a  much 
larger  price  for  his.  His  reply  was  one  of  the 
most  indignant,  scathing  and  cutting  letters 
that  I  have  ever  read  and  must  have  been 
anything  but  pleasant  reading  to  the  receiver. 

It  is  given  to  very  few  men  to  be  responsible 
for  the  creation  of  suph  great  enterprises  as 
those  which  were  founded  by  Mr.  Westinghouse, 
and  he  was  justly  very  proud  of  them  and  of 
what  they  had  done — but  more  than  all  ebe 
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for  what  they  had  done  for  humanity,  eepe- 
eially  in  the  introduction  of  the  air  brake. 

We  who  knew  him  best  were  very  prond  of 
him  and  oonld  not  but  love  him,  and  for  that 
reason  we  could  have  wished  that  he  had  de- 
TOted  less  of  his  time  and  energy  to  his  enter^ 
prises  in  Europe  and  more  to  those  on  this  side 
of  the  Atlantic.  He  would  have  had  very 
much  less  worry  and  more  peace  of  mind  and 
comfort  during  the  last  few  years. 

He  had  a  dream  of  seeing  all  of  Great. 
Britain's  system  of  railways  electrified.  He 
thought  the  time  had  arrived  when  it  could  be 
done.  This  was  his  reason  for  the  erection  of 
the  great  works  at  Manchester,  but  he  was  a 
little  ahead  of  the  times.  England  is  an  ideal 
country  for  such  a  x>ossibility,  a  network  of 
railways,  an  immense  number  of  short  light 
trains,  and  coal  mines  so  near  that  it  would  be 
quite  within  the  range  of  developed  possibil- 
ities of  to-day  to  have  the  electric  current 
generated  by  gas  engines  at  the  mines  and 
distributed  all  over  Great  Britain  by  the  high- 
tension  electric  system.  None  of  the  lines 
would  have  to  be  more  than  200  miles  long, 
most  of  them  much  less. 

There  are  several  schemes  to  erect  monu- 
ments to  the  memory  of  Mr.  Westinghouse. 
There  can  not  be  too  many,  or  too  costly;  but 
after  all  the  greatest  and  grandest  monuments 
are  the  ones  he  built  himself — ^the  great  works 
all  over  the  world  employing  some  sixty 
thousand  workmen  and  two  hundred  million 
dollars  capital. 

Mr.  Westinghouse  was  in  every  sense  a 
thoroughly  practical  man.  He  knew  how  to 
manage  men  and  how  to  handle  tools  with 
his  own  hands.  In  going  through  his  great 
shops  with  him  I  have  many  times  seen  him 
stop  and  show  the  workmen  that  what  they 
were  doing  was  wrong,  and  then  he  would  take 
hold  and  show  them  the  right  way.  Workmen 
always  respect  such  an  employer. 

Se  cared  little  for  music,  art  or  amusements, 
favorite  recreation  was  the  working  out  of 


of  the  morning  with  i>encil  and  paper  over 
some  new  idea  that  had  come  to  him. 

He  was  given  many  honors  both  at  home  and 
abroad — among  the  principal  ones  are  the 
Legion  of  Honor  of  France,  The  Royal  Grown 
of  Italy  and  the  Leopold  of  Belgium.  He  has 
been  awarded  the  John  Frits  medal  and  the 
Jldison  medal,  and  just  lately  the  Grashof 
medal  from  Germany.  He  was  honorary  mem- 
ber and  past  president  of  the  American  Soci- 
ety of  Mechanical  Engineers,  and  honorary 
member  of  the  American  Association  for  the 
Advancement  of  Scienc. 

He  was  one  of  the  most  lovable  of  men, 
always  the  same,  a  perfect  gentleman.  He 
was  the  soul  of  honor.  His  private  life  was 
pure.  His  honesty  and  integrity  were  un- 
questioned. During  an  intimate  acquaintance 
of  47  years  I  never  heard  from  any  one  any 
statement  that  reflected  in  any  way  ui>on  his 
honesty  or  his  upright  character.  I  think 
without  question  he  will  go  down  through 
history  as  a  peer  for  high  character  among 
business  men  of  his  time.  His  home  life  was 
ideal.  His  good  wife  was  never  forgotten 
either  when  he  was  at  home  or  when  absent, 
and  every  evening  at  a  pre-arranged  time,  un- 
less the  ocean  separated  them,  the  telephone 
was  always  brought  into  use  for  their  evening 
greetings.  He  was  preeminently  a  true  and 
devoted  husband  to  his  dear  wife  and  a  lovinip 
father  to  his  idolized  son.  His  family  and  all 
of  his  friends  will  feel  their  loss  in  his  death 
more  and  more  as  the  years  go  by  and  they 
will  realize  that  never  in  this  life  will  they 
find  his  equal. 

S.  T.  Wellman 

GLEVXLANDy  OHIO, 
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some  new  mechanical  problem.  Many  a  night 
after  spending  the  evening  with  his  guests  I 
have  known  him  to  work  until  the  small  hours 


BIOLOGICAL  STATION  WORK  AT  THE  UNI-- 
VEBSITT  OF  WISCONSIN 

The  University  of  Wisconsin  will  open  its 
biological  station  to  investigators  from  June 
15  to  October  1, 1914.  During  the  regular  uni- 
versity summer  session,  courses  will  be  offered 
in  general  zoology,  general  botany,  heredity 
and  eugenics,  evolution,  field  zoology,  teachin^t 
of  zoology,  dendrology,  morphology  of  algsa^ 
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mosses  and  ferns,  morphology  of  algte,  seed 
plants,  plant  physiology. 

Professor  M.  F.  Ouyer  will  have  charge  of 
the  soological  laboratories.  Professor  A.  S. 
Pearse  will  give  the  field  work.  Mr.  Nathan 
Fasten  and  Mr..  A.  R.  Cahn  will  assist  in  the 
general  zoological  and  field  courses.  Professor 
H.  R.  Denniston  will  direct  the  botanical  work, 
and  the  other  instructors  in  this  department 
will  be  Professor  E.  M.  Gilbert,  A.  Stewart,  W. 
N.  Steil,  E.  T.  Bartholomew,  H.  E.  Pulling 
and  J.  P.  Bennett. 

The  city  of  Madison  is  admirably  located 
for  a  biological  station.  It  is  surrounded  by 
three  beautiful  lakes  and  the  adjacent  country 
affords  a  variety  of  swamps,  marshes,  streams, 
woodlands  and  prairies.  The  station  there- 
fore offers  ezceUent  opportunities  for  outdoor 
biological  work  with  all  the  advantages  that  go 
with  the  equipment  of  a  large  university. 

For  years  surveys  and  investigations  on  the 
lake  flora  and  fauna  and  their  conditions  of 
life  have  been  in  progress  under  the  auspices 
of  the  Wisconsin  Biological  and  Oeological 
Survey,  which  has  its  headquarters  in  the  bio- 
logical laboratory  at  the  university,  and  the 
result  of  these  studies  will  prove  of  great  value 
to  all  who  are  interested  in  limnology. 

A  thirty-foot  launch  capable  of  carrying  a 
class  of  twenty-five  has  just  been  purchased 
and  will  be  in  commission  throughout  the  sum- 
mer. An  adequate  equipment  of  row  boats, 
nets,  seines  and  other  limnological  apparatus  is 
also  available. 


PACIFIC  ASSOCIATION  OF  SCIENTIFIC 

SOCIETIES 

The  fourth  annual  convention  of  the  Pacific 
Association  will  be  held  at  the  University  of 
Washington,  May  21-23,  1914.  The  following 
are  the  constituents  and  their  secretaries: 

Technical  Society  of  the  Pacific  Coast,  Otto  von 
Geldern,  865  Pacific  Bldg.,  San  Francisco. 

The  Cordilleran  Section  of  the  Geological  Society 
of  America,  G.  D.  Loaderback,  University  of 
Calif  omia. 

The  Seismological  Society  of  America,  S.  D.  Town- 
ley,  Stanford  University. 

Pacific  Coast  Branch  of  the  American  Historical 


Associations,  W.  A.  Morris,  University  of  Cali- 
fornia. 

The  Pacific  Sk)pe  Associations  of  Economie  Eato- 
mologistSy  W.  B.  Herms,  University  of  Califoniau 

Pacific  Coast  Paleontological  Society  (special  meet- 
ing), C.  A.  Waring,  Box  lfi2,  Mayfidd,  CaL 

The  Philological  Association  of  the  Pacifle  Coast, 
G.  Chinard,  University  of  California. 

The  Cooper  Ornithological  Club  (not  meeting),  T. 
S.  Storer,  University  of  California. 

California  Academy  of  Sciences  (not  meeting),  J. 
W.  Hobson,  343  Sansome  St.,  San  Frtndseo. 

Biological  Society  of  the  Pacific  Coast,  H.  B.  Tot- 
rey,  Beed  CoUege,  Portland. 

California  Section  of  the  American  Chemical  So- 
ciety, B.  S.  Drake,  5830  Colby  St.,  Oakland. 

Astronomical  Society  of  the  Pacific  Coast  (not 
meeting),  D.  S.  Richardson,  748  Phelan  Bldg^ 
San  Francisco. 

The  Geographical  Society  of  the  Pacific  (not  meet- 
ing), J.  Partridge,  316  Bush  St.,  San  Franeiseo. 

Puget  Sound  Section  of  the  American  Chemical 
Society,  B.  W.  Qough,  4145  Arcade,  Seattle. 

San  Francisco  Society  of  the  Areheological  Insti- 
tute of  America  (not  meeting),  O.  M.  Waflkbora, 
University  of  California. 

San  Francisco  Section  of  the  American  3Citbe- 
matical  Society,  Thos.  Buck,  University  of  Cali- 
fornia. 

The  following  societies  will  also  meet  with 
the  Pacific  Association : 

Seattle  Society  of  the  Areheological  Institute  of 
Ameriea. 

The  Oregon  Section  of  the  American  Chemical  So- 
ciety and  the  Inter-Mountain  Section  of  tbe 
American  Chemical  Society  will  join  with  tke 
Puget  Sound  and  San  Francisco  Sections. 

The  LeConte  Club  will  hold  its  annual  meetiag 
and  dinner. 

Political  Scientists  will  hold  a  meeting  for  a  pro- 
gram and  for  the  preliminary  stepe  in  the  or- 
ganisation of  a  Pacific  Coast  Branch  of  tbe 
American  Political  Science  Association. 

The  Northwest  Society  ot  Engineers  will  partici- 
pate in  the  meeting  of  the  Technieal  Society  of 
the  Pacific  Coast. 

The  Northwest  Association  of  History,  Govera- 
ment  and  Economic  Teachers. 

Friday  evening  will  be  devoted  as  nsusl  to 
the  dinners  of  the  constituent  societies.  Sat- 
urday evening  will  be  devoted  to  the  genial 
session  of  the  Pacific  Association.  At  ilus 
meeting  an  address  of  welcome  will  be  given  hj 
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Acting  President  Henry  Landes,  of  the  TTniver- 
sity  of  Washington,  and  three  papers  of  a  gen- 
eral scientific  interest  will  be  given  by  three 
members  of  the  constituent  societies. 

The  railroads  have  granted  the  usual  conven- 
tion rates  for  the  convention  covering  the 
states  of  California,  Oregon,  Washington, 
Idaho  and  British  Columbia. 

The  proposal  for  the  transfer  of  the  Pacific 
Association  to  the  American  Association  for 
the  Advancement  of  Science  as  its  "  Pacific  Di- 
vision ''  made  at  the  Berkeley  meeting  in  1913 
resulted  in  the  appointment  of  conmiittees  to 
consider  the  plan.  During  the  year  the  two 
committees  have  been  at  work ;  the  general  pol- 
icies and  plans  of  merging  have  been  agreed 
upon,  and  at  present  a  smaller  committee  is 
drafting  a  constitution.  It  is  hoped  that  the 
transfer  can  be  made  at  the  Seattle  meeting. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  W.  W.  Keen,  of  Philadelphia,  has  been 
elected  president  of  the  Fifth  International 
Congress  of  Surgeoi^s  to  be  held  in  Paris  in 
1917. 

The  Bruce  Medal  of  the  Astronomical  So- 
ciety of  the  Pacific  has  been  awarded  to  Dr. 
O.  Backlund,  of  Poulkova. 

The  septennial  award  under  the  Acton  En- 
dowment has  this  year  been  made  by  the 
Boyal  Institution  to  Professor  C.  S.  Sherring- 
ton, Wayneflete  professor  of  physiology  in  the 
University  of  Oxford,  for  his  work  on  "The 
Integrative  Action  of  the  Nervous  System." 

After  twenty-one  years  of  connection  with 
the  Yerkes  Observatory,  Sherburne  Wesley 
BumJiam,  professor  of  practical  astronomy, 
will  retire  from  active  service  on  July  1. 

The  seventieth  birthday,  on  March  25,  of 
Professor  Adolf  Engler,  the  director  of  the 
Royal  Botanic  Garden  and  Museum  at  Dah- 
lem,  near  Berlin,  was  celebrated  in  the  pres- 
ence of  many  eminent  German  and  foreign 
botanists,  by  several  functions.  According  to 
the  account  in  Nature,  on  the  day  itself,  Pro- 
fesBor  Pax,  rector  of  the  University  of  Breslau, 
^tii  Professors  Diels  and  Gilg,  as  its  editors, 
presented  to  Professor  Engler  a  copy  of  the 


Fest'Band  of  Engler's  "Botanische  Jahr- 
bucher."  The  volume  forms  a  supplement  to 
the  fiftieth  volume  of  this  publication,  and 
consists  of  more  than  forty  illustrated  con- 
tributions, largely  from  his  pupils.  Professor 
Haberlandt  presented  Professor  Engler,  on 
behalf  of  hundreds  of  subscribers,  with  his 
life-size  marble  bust,  the  work  of  the  sculptor, 
A.  Manthe.  On  March  26  there  was  a  ban- 
quet at  which  the  official  world  was  repre- 
sented ;  and  on  March  27  the  monthly  meeting 
of  the  Deutsche  Botanische  Gesellschaft  was 
converted  into  an  '' Engler"  meeting,  and 
Professor  von  Wettstein  gave,  by  special  invi- 
tation, a  lecture  on  the  phylogenetic  evolution 
of  the  Angiosperm  flower. 

Dr.  Julius  Kollmann,  professor  of  anatomy 
at  Basle,  has  celebrated  his  eightieth  birth- 
day. 

Dr.  G.  T.  Beilby,  Professor  A.  Keith,  F.R.S. 
and  Mr.  J.  Swinburne,  F.R.S.,  have  been 
elected  members  of  the  Athenaeum  Club  for 
eminence  in  science. 

S.  Alfred  Mitchell,  PLD.,  director  of  the 
McCormick  Observatory  at  the  University  of 
Virginia,  has  been  appointed  Ernest  Kempton 
Adams  Research  Fellow  of  Columbia  Uni- 
versity for  1914r-16.  Professor  Mitchell  is 
carrying  on  work  in  the  measurement  of 
stellar  parallaxes  by  the  photographic  method. 

Passed  As«»tant  Surgeon  Marshall 
Guthrie,  U.  S.  Public  Health  Service,  has 
been  appointed  chief  quarantine  officer  for  the 
Panama  Canal  Zone. 

Sm  Howard  Grubb,  F.R.S.,  has  been  ap- 
pointed scientific  adviser  to  the  Commissioners 
of  Irish  Lights,  in  succession  to  the  late  Sir 
Robert  Ball,  who  held  the  position  for  the  past 
twenty  years. 

Surgeon  Joseph  H.  White,  of  the  U.  S. 
Public  Health  Service,  now  stationed  in  New 
Orleans,  has  been  given  a  leave  of  absence  for 
one  year  to  take  up  for  the  Rockefeller  Com- 
mission, the  work  of  the  eradication  of  hook- 
worm disease  in  Central  and  South  America. 

The  Jacksonian  Prize  of  the  Royal  College 
of  Surgeons  for  1913  was  awarded  to  Mr.  J. 
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Howell  Evans,  F.RO.S.,  for  his  essaj  on 
malformations  of  the  small  intestine.  The 
subject  for  the  year  1915  will  be  ^'Oongenital 
Dislocations  of  the  Joints." 

Pbofessor  Norkan  Wildb,  head  of  the  de- 
partment of  philosophy  and  psychology  at  the 
University  of  Minnesota,  has  been  granted  a 
year's  leave  of  absence.  Professor  David 
Swenson  will  act  as  chairman  of  the  depart* 
ment  during  Professor  Wilde's  absence. 

Dr.  Lbo  1£.  Babkbland  has  been  appointed 
first  lecturer  upon  the  Charles  Frederick 
Chandler  foundation  of  Columbia  University. 
Dr.  Baekeland's  lecture  will  be  g^iven  at  the 
University  on  May  29  in  connection  with  the 
celebration  of  the  fiftieth  anniversary  of  the 
founding  of  the  School  of  Mines. 

Professor  Bbroson  began  his  Qifford  Lec- 
tures on  ^'  Human  Personality  "  in  Edinburgh 
on  April  21. 

A  LECTURE  on  ''Kilauea  in  Action"  was 
given  to  the  Sigma  Xi  Society  of  Case  School 
of  Applied  Science,  Cleveland,  Ohio,  on 
April  6,  by  Dr.  A.  L.  Day,  director  of  the 
Oeophysical  Laboratory  at  Washington,  D.  0. 

Professor  Francis  £.  Llotd,  of  McQill  Uni- 
versity, delivered  a  lecture  on  the  subject  ^'  The 
Artificial  Bipening  of  Fruit,"  on  April  4,  be- 
fore the  Royal  Canadian  Listitute  of  Toronto; 
and,  on  April  14,  before  the  Clinical  Society 
of  the  Western  Hospital  of  Montreal  on 
'^Colloids  and  the  Ultramicroscope." 

Dr.  Shosuke  Sato,  president  of  the  College 
of  Agriculture  of  the  Northeast  Lnperial  Uni- 
versity of  Japan,  is  giving  his  series  of  lec- 
tures on  **  Fifty  Tears  of  Progress  in  Japan  " 
at  the  University  of  Blinois  during  the  two 
weeks  from  April  14  to  24.  Dr.  Sato,  it  will 
be  remembered,  is  the  second  lecturer  from 
Japan  in  the  exchange  of  lecturers  between 
the  United  States  and  Japan. 

On  March  27,  Mr.  N.  S.  Amstutz,  research 
eftigineer,  Valparaiso,  Indiana,  lectured  to  the 
Civil  Engineering  Society  of  Valparaiso  Uni- 
versity on  photo-telegraphy. 

At  intervals  of  two  weeks  during  the  months 
of  February  and  March,  Dr.  W.  P.  Kelley,  of 


the  Hawaii  Experiment  Station,  deiivered  a 
series  of  four  lectures  on  soils  and  soil  fertil- 
ity before  the  agricultural  students  of  the 
College  of  Hawaii  at  Hcmolulu. 

A  BRONZE  medallion  of  the  late  Dr.  John  S. 
Musser,  the  work  of  Dr.  R.  Tait  McEoine, 
was  unveiled  in  the  University  of  Pexmsyl* 
vania  Hospital  on  April  15.  Dr.  George  K 
de  Schweinitz  made  the  presentation  addreaa. 

The  students  and  members  of  the  faculty  of 
New  York  University  and  Bellevue  Medical 
College  held  a  memorial  service  in  honor  of 
Dr.  Egbert  Le  Fevre  on  April  5.  AddreaseB 
were  made  by  Drs.  Oeorge  Alexander,  Efaner 
Ellsworth  Brown,  Abram  A.  Smith,  George 
D.  Stewart,  Edward  D.  Fisher  and  Professor 
John  A.  Mandel.  Besolutions  were  passed  in 
recognition  of  the  high  esteem  in  which  Dr. 
Le  Fevre  was  held. 

Plans  are  being  made  to  erect  in  Linoola 
Park,  Chicago,  a  monument  in  memory  of 
Dr.  Nicholas  Senn,  the  distinguished  physi- 
cian. 

A  PORTRATF  of  Jamcs  Gates  Percival,  Tale^ 
'15,  the  poet  and  geologist,  has  been  presented 
to  Yale  University  by  Harvard  University. 

Alfred  Noble,  chief  engineer  of  the  Penn- 
sylvania Tunnel  and  Terminal  Railroad  Com- 
pany and  a  former  President  of  the  American 
Society  of  Civil  Engineers,  has  died  at  the 
age  of  seventy  years. 

Dr.  S.  M.  Joroensen,  director  of  the  Carls- 
bad laboratory  for  chemistry  and  plant  physi- 
ology has  died  in  Copenhagen,  at  the  age  of 
seventy-six  years. 

Dr.  Jaoques  Huber,  director  of  the  Mas» 
Goeldi,  Pari,  Brazil,  died  on  February  18,  in 
his  fifty-sixth  year. 

The  death  is  announced,  at  the  age  ol 
eighty-one  years,  of  Mr.  G.  Sharman*  for  mora 
than  forty  years  paleontologist  to  the  Geo« 
logical  Survey  of  Gbreat  Britain* 

The  Honorable  Francis  Albert  Bollo  Baa* 
sell,  known  for  his  contributions  to  meteorol- 
ogy, died  on  March  30,  aged  sixty-five  yesoa* 

Nature  says : ''  By  the  death  of  Mrs.  Hnxkcf 
on  March  5,  in  her  eighty-ninth  year,  sui- 
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other  link  with  the  scientific  society  of  the 
latter  half  of  the  nineteenth  century  has  been 
snapped.  All  who  had  the  happiness  of  know- 
ing Huxley  intimately  are  aware  of  the  reli- 
anoe  which  he  at  all  times  reposed  on  the 
advice  and  judgment  of  his  lifelong  helpmate. 
Not  only  in  aU  domestic  concerns^  but  in  ques- 
tions of  literary  criticism  and  even  of  scien- 
tific procedure,  he  never  took  a  step  without 
consulting  her,  and  her  wide  knowledge  and 
keen  literary  instincts  made  her  aid  invalu- 
able to  him.''  Mrs.  Huxley  wrote  poems  and 
stories,  and  prepared  a  selection  from  Huxley's 
writings,  '^Aphorisms  and  Befections  from 
the  Writings  of  T.  H.  Huxley." 

The  Ilk  S.  Civil  Service  Commission  an- 
nounces an  examination  for  associate  physi- 
cist, qualified  in  engineering,  to  fill  a  yacancy 
in  the  Bureau  of  Standards  at  Pittsburgh, 
Pa.,  at  a  salary  ranging  from  $2,200  to  $2,700 
a  year,  and  a  vacancy  in  the  Bureau  of  Stand- 
ards, at  Washington,  D.  C,  at  a  salary  rang- 
ing from  $2,200  to  $3,000  a  year. 

The  money  subscribed  in  connection  with 
the  jubilee  celebration  of  Dr.  A.  Auwers  has 
been  handed  over  to  the  Berlin  Academy  for 
the  foundation  of  a  Bradley  Prise,  to  be 
awarded  once  every  five  years. 

We  learn  from  The  Scottish  Oeographieal 
Magazine  that  the  first  nun^r  of  the  Zeit- 
schrift  fur  Vulkanologie,  edited  by  Herr  Ln- 
numuel  Friedlaender  of  Naples,  and  devoted  to 
problems  connected  with  volcanoes  or  Tolcanic 
action,  and  to  appear  at  irregular  intervals,  has 
been  issued.    In  his  preface  Mr.  Friedlaender 
explains  that  he  has  been  endeavoring  for 
some  years  to  found  an  international  volcanic 
institute  at  Naples,  but  has  met  with  many 
difficulties,  financial  and  other.    He  has  there- 
fore established  a  private  institute  on  a  modest 
scale,  and  in  connection  with  it  is  issuing  the 
new  journal,  which  is  to  contain  both  original 
contributions   and  summaries   and  abstracts, 
etc     The  first  number  contains  several  orig- 
inal papers,  the  four  languages  of  English, 
German,  Italian  and  French  being  all  repre- 
sented.   There  are  a  number  of  fine  illustra- 
tions, both  of  Vesuvius  and  of  other  volcanoes. 


Thb  interest  that  has  recently  been  mani- 
fested in  radium  has  created  a  public  demand 
for  information  both  practical  and  theoretical 
in  regard  to  the  mineral  deposits  from  which 
it  is  derived.  A  short  report  by  Edson  S. 
Bastin  on  the  '^  Geology  of  the  Pitchblende 
Ores  of  Colorado,'*  recently  issued  by  the  U.  S. 
Oeological  Survey,  deals  mainly  with  the  geol- 
ogy, mineralogy  and  origin  of  these  deposits, 
their  practical  utilization  having  been  treated 
somewhat  fully  in  other  publications.  The 
quantity  of  uranium  ores  mined  in  the  United 
States  is  exceedingly  small,  and  the  great  bulk 
of  it,  from  Utah  and  southwestern  Colorado, 
does  not  carry  pitchblende  but  contains  the 
brilliant  yellow  uranium  mineral  camotite. 
The  small  pitchblende  production  of  this  coun- 
try is  all  from  the  one  locality  described  in 
this  report,  in  the  heart  of  Qilpin  County.  It 
occurs  as  a  constituent  of  mineral  veins  which 
were  first  worked  for  their  gold  and  silver  con- 
tent and  which  still  yield  important  amounts 
of  these  precious  metals.  It  is  notable  that 
the  only  other  localities  in  the  world  where 
pitchblende  has  been  found  in  important 
quantities  in  mineral  veins  are  the  Erzgebirg^ 
(in  Bohemia  and  Saxony)  and  the  Cornwall 
district  (in  England).  Its  mode  of  occurrence 
in  these  countries  is  also  described  by  Mr. 
Bastin. 

AlKRANGEMENTs  havo  been  made  between  the 
New  York  State  College  of  Forestry  at  Syra- 
cuse University  and  the  Palisades  Inter-state 
Park  Commission  whereby  the  college  will  pre- 
pare and  carry  out  a  plan  of  management  for 
the  14,000  acres  of  forest  land  controlled  by 
the  commission  and  lying  along  the  Hudson 
River.  The  work  of  getting  the  forest  land 
into  shape  will  be  started  about  the  middle  of 
August  by  four  advanced  students  under  the 
direction  of  Professor  Frank  F.  Moon,  of  the 
College  of  Forestry,  who  was  forester  for  the 
former  Highlands  of  the  Hudson  Forest  Eeser- 
vation.  The  various  properties  will  be  mapped 
out  and  cruised  to  ascertain  the  amount  of 
timber  now  standing  and  the  amount  to  be 
removed.  In  addition,  the  fire  problem  will  be 
studied  and  eventually  a  long  term  reforesta- 
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tion  plan  put  into  force.  Centers  of  insect 
and  fungus  damage  will  be  located  and  timber 
will  be  marked  so  that  during  the  coming  win- 
ter the  park  employees  will  be  busy  removing 
the  dead,  diseased  and  undesirable  specimens, 
A  forest  nursery  will  be  developed  and  active 
reforestation  begun  in  1914. 

That  balsam  fir,  a  tree  which  a  few  years 
ago  was  considered  of  little  value,  is  now  in 
demand  for  pulp  wood,  is  the  statement  made 
by  the  Department  of  Agriculture  in  a  bulle- 
tin just  issued  on  the  subject.  This  demand 
has  been  brought  about,  says  the  department, 
by  the  enormous  expansion  of  the  pulp  indus- 
try during  the  past  two  decades,  with  its  pres- 
ent consumption  of  three  and  a  quarter  million 
cords  of  coniferous  wood  and  the  consequent 
rise  in  the  price  of  spruce,  the  wood  most  in 
demand  for  paper-making.  In  addition,  the 
department  goes  on  to  say,  balsam  has  begun 
to  take  the  place  of  spruce  for  rough  lumber, 
laths  and  the  like,  as  the  price  of  the  latter 
wood  has  risen.  The  chief  objection  to  the 
use  of  large  amounts  of  balsam  fir  in  the 
ground-pulp  process  of  paper-making  is  said 
to  be  due  to  the  so-called  pitch  in  the  wood, 
which  injures  the  felts  and  cylinder  faces  upon 
which  the  pulp  is  rolled  out.  Balsam  fir  does 
not  have  a  resinous  wood,  and  the  material 
which  gums  up  the  cylinder  probably  comes 
from  grinding  balsam  under  conditions 
adapted  to  spruce  wood.  Yet  from  ten  to 
twenty-five  per  cent,  and  possibly  more  of 
balsam  can  be  used  in  ground  pulp  without 
lowering  the  grade  of  the  paper  produced.  It 
is  known  that  with  balsam  logs  left  lying  in 
water  over  a  season  this  drawback  practically 
disappears.  In  ch^nical  pulp,  produced 
through  the  action  of  acids,  these  acids  are 
known  to  dissolve  the  pitch,  and  any  amount 
of  balsam  can  be  used,  though  some  claim 
that  too  much  balsam  in  the  pulp  gives  a 
paper  that  lacks  strength,  snap  and  char- 
acter. At  the  present  time,  balsam  fir  fur- 
nishes about  six  or  seven  per  cent,  of  the 
domestic  coniferous  wood  used  by  the  coun- 
try's pulp  industry.  The  tree  itself  consti- 
tutes, numerically,  about  twenty  per  cent,  of 
the  coniferous  forest  in  northern  New  York 


and  Maine,  and  is  abundant  in  many  parts  of 
New  Hampshire,  Vermont,  and  in  the  swamps 
of  northern  Michigan,  northern  Wisconsin  and 
Minnesota.  It  readily  reforests  cut-over  areas, 
and  attains  a  size  suitable  for  pulp  wood  in 
a  short  time.  Under  present  methods  of  cat- 
ting, balsam  fir  is  said  to  be  increasing  in  our 
second-grrowth  forests  at  the  expense  of  red 
spruce,  and  with  the  gradual  decline  in  the 
supply  of  the  latter  wood  the  fir  will  become 
more  and  more  important  conmiercially. 


UNIVEESITT    AND    EDUCATIONAL    NEWS 

The  faculty  of  the  graduate  school  of  Cor- 
nell University  has  voted  to  recommend  to  the 
board  of  trustees  that  Dr.  J.  E.  Creighton, 
professor  of  logic  and  metaphysics,  be  elected 
dean  to  succeed  Dr.  Ernest  Merritt  whose 
resignation  takes  effect  in  June.  The  recom- 
mendation by  the  faculty  is  virtually  equiva- 
lent to  election.  Two  years  ago  President 
Schurman,  in  a  report  to  the  trustees,  pro- 
posed that  the  faculties  of  the  graduate  school 
and  the  college  of  arts  and  sciences  be  per* 
mitted  to  choose  their  own  deans  and  the 
trustees  approved  the  suggestion.  Last  year 
the  faculty  of  the  college  of  arts  and  sciences 
did  select  a  dean,  in  the  person  of  Dr.  £.  L. 
Nichols,  professor  of  physics. 

Dr.  Oeorqe  L.  Streeter,  professor  of  anat- 
omy in  the  medical  department  of  the  Univer- 
sity of  Michigan,  has  been  appointed  professor 
of  embryology  in  the  Carnegie  Institute  of 
Embryology,  of  the  Johns  Hopkins  Medical 
school. 

Professor  Charles  McMillan,  professor  of 
civil  engineering  at  Princeton  University 
since  1875,  has  retired  and  been  appointed 
professor  emeritus. 

DAvm  Camp  Eoqers,  Ph.D.,  associate  i«o- 
fessor  of  psychology  at  the  Universi^  of 
Kansas,  has  been  appointed  professor  of  psy- 
chology at  Smith  College, 

Mr.  Wilfred  Jevons  has  been  appointed 
junior  lecturer  and  demonstrator  in  physicB, 
and  Mr.  A.  E.  Barnes  lecturer  in  materia 
medica,  pharmacology  and  therapeutics  at 
Sheffield  University. 
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DISCUSSION  AND  COBBESPONDBNOB 
PRIORTTT   OYERWORKED 

Hayino  personally  been  a  consistent  advo- 
cate and  practiser  of  the  generally  accepted 
rules  of  priority,  for  about  fifty  years,^  I  have 
no  desire  to  criticize  those  who  have,  in  recent 
years,  taken  up  the  subject  reasonably  and 
temperately,  but  it  is  i>os8ible  in  this,  as  in 
most  other  things,  to  overdo  the  matter.  My 
objections  to  some  of  the  recent  rulings  and 
applications  of  the  rigid  priority  rule  are 
threefold : 

First:  I  believe  that  the  rejection  of  obvi- 
ously obscene  names  should  be  enforced  re- 
gardless of  priority.  This  has  been  done  by 
many  excellent  writers. 

Second:  Names  that  have  been  pirated  or 
stolen  from  one  author  by  another  should  be 
rejected,  if  the  dishonesty  can  be  clearly 
shown.  The  cases  of  this  kind  are  fortunately 
not  numerous,  but  some  are  surprising.  Such 
names  should  not  be  allowed  to  pass  current 
any  more  than  counterfeit  money  or  forged 
checks. 

Third:  Names  of  ^)ecies  so  badly  described 
that  they  can  not  be  identified  with  reasonable 
certainty  should  be  rejected,  especially  if  no 
type  is  preserved.  The  writings  of  Linn6  and 
other  early  writers  contain  many  such  fix>^ies. 
The  aibitrary  decision  of  any  committee  does 
not  alter  the  casei,  unless  new  evidence  be 
given. 

To  iUustrate  the  second  proposition,  I  will 
cite  a  case  within  my  personal  knowledge,  only 
omitting  names  and  dates,  for  obvious  reasons, 
although  the  incident  is  not  very  recent  and 
the  parties  personally  interested  are  mostly 
deed. 

In  this  case  two  eminent  and  able  natural- 
ists and  experts,  equally  interested  in  the  same 

X  As  an  evidence  of  mj  earlier  sentiments,  I 
would  eall  attention  to  the  faet  that  in  1869  (Am. 
Jcrar,  Science,  Vol.  XLVII.,  pp.  92-112),  I  re- 
printed the  1845  British  Association  ''Bules  of 
l^oologieal  Nomenclature,"  with  personal  notes 
and  suggestions,  as  footnotes,  nearly  all  of  which 
luive  been  sobseqnently  approved.  See  also  same 
•^OMnurf,  Vol.  in.,  1872,  p.  387. 


subjects,  attend  the  meeting  of  a  learned  soci- 
ety. Mr.  A.  reads  a  paper  announcing  the 
discovery  of  a  remarkable  new  genus  and  spe- 
cies, say  of  vertebrates,  giving  it  a  MS. 
generic  and  specific  name.  In  the  description 
entirely  new  anatomical  terms  had  to  be 
defined.  Mr.  B.  listens  and  takes  notes. 
Within  a  few  days  B.  publishes,  in  a  scientific 
journal,  the  discovery  of  the  identical  genus 
and  species  as  his  own«  and  gives  it  a  new 
name,  with  no  reference  to  A.  His  description 
precedes  that  of  A.  by,  say,  two  weeks.  The 
former  description  is  practically  the  same  as 
the  latter,  only  abbreviated,  and  even  the  same 
newly  coined  anatomical  terms  are  used,  thus 
proving  that -the  description  was  a  stolen  one. 
Moreover,  it  afterwards  develops  that  B.  had 
never  even  seen  a  specimen  of  the  creature 
thus  described. 

Under  such  circumstances,  would  the  Inter- 
national Committee  decide  that  the  pirated 
descriptions  and  false  names  should  be  adopted 
in  place  of  those  of  the  real  author) 

It  would  be  a  delicate  matter,  perhaps,  for 
colleagues  to  place  before  the  committee  re- 
quisite evidence  in  such  a  case,  if  recent;  but 
if  it  were  done,  what  would  be  the  decision? 
Evidently  under  the  rigid  rules  of  priority, 
the  names  given  by  B.  would  be  upheld,  and 
later  on  A.  would  be  wrongly  accused  of  copy- 
ing from  B.  and  changing  his  names! 

Such  things  have  happened  more  than  once, 
as  many  zoologists  know.  Again,  suppose  that 
Professor  X.  is  monographing  a  large  collec- 
tion, say  of  insects,  in  his  laboratory^  to  which 
his  assistants  and  students  have  access,  as  is 
usually  the  case,  and  that  one  of  the  young 
men,  Mr.  Y.,  looks  over  his  notes,  lists  or 
IN^liminary  labels,  and  then  publishes,  with- 
out permission^  the  new  names  of  genera  and 
species  in  some  unimportant  local  list  of  his 
own,  without  descriptions  or  figures,  merely 
saying  that  '^  Professor  X.,  in  his  forthcoming 
work,  is  going  to  describe  such  and  such 
genera^  with  this  and  that  species  as  types''; 
and  suppose,  further,  that  when  Professor  X. 
does  publish  his  work  he  does  not  recog^^ize 
the  previous  work,  and  uses  entirely  different 
tjrpes  for  the  same  generic  names.     Whose 
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names^  in  such  a  case,  should  be  adopted! 
Mr.  Y.  has  pirated  the  names,  but  they  are  in 
print  and  have  priority.  My  opinion  is  that 
they  should  be  rejected  as  stolen  goods. 

This  is  not  an  imaginary  instance,  and 
such  eases  have  happened  more  than  once. 
Mr.  Y.,  in  such  a  case,  may  be  thoughtless, 
rather  than  criminal,  but  the  resulting  con- 
fusion in  nomenclature  is  the  same^ 

It  seems  to  me  that  the  case  of  Fr.  Weber, 
1796,  versiLa  Fabricius,  1798,  concerning  the 
genera  of  Orustacea,  is  a  case  of  just  about 
this  sort,  yet  the  committee  has  decided  in 
favor  of  the  obscure  and  rare  pamphlet  of 
Weber,  as  against  the  important  work  of 
Fabricius,  from  whom  the  generic  names  were 
apparently  stolen,  or  improperly  borrowed^ 
for  Fabricius  did  not  adopt  or  recognize  many 
of  the  genera  in  the  forms  prematurely  pub- 
lished. To  adopt  the  pirated  generic  names  is 
to  throw  crustacean  nomenclature  into  much 
confusion. 

If  the  unauthorized  publishing  of  scientific 
names  is  to  be  upheld  as  valid,  then  a  reporter 
for  any  newspaper  or  magazine  who  chooses 
to  report  technical  papers  and  note  down  the 
names  used  in  a  meeting  of  a  learned  aociety 
may  have  to  be  quoted  as  the  author  of  the 
names,  whether  rightly  or  wrongly  spelled.  I 
could  give  cases  of  this  kind,  but  it  is  best  to 
forget  them,  no  doubt,  for  somebody  might 
revive  them,  as  valid  publications. 

To  illustrate  the  first  and  third  propositions 
we  may  take  up  an  article  by  Professor  J. 
Playf  air  McMurrich^  ''  The  Actinaria  of  Pas- 
samaquoddy  Bay,  with  a  Discussion  of  Their 
Synonomy."  * 

In  this  article  the  author  tries  to  restore 
certain  names  given  by  Linn6  to  some  obscure 
Norwegian  species,  in  place  of  those  almost 
universally  adopted  by  European  and  Amer- 
ican writers  for  eome  of  the  best  known  spe- 
cies common  to  both  coasts. 

He  brings  forward  no  evidence  that  has  not 
been  well  known  to  nearly  all  writers  on  the 
subject.  He  himself  admits  that  the  descrip- 
tions given  by  Linn6  are  insufficient  to  iden- 
tify any  species,  and  he  therefore  depends  on 

«  Trans.  Boyal  8oc.  Canada,  VoL  IV.,  1911,  p.  69. 


the  references  made  by  Linn^  later  (in  edi- 
tion XTT.)  to  various  earlier  writers,  as  waa 
his  habit  in  many  groups.  Every  one  familial 
with  his  work  must  recognize  that  he  oftea 
made  such  references  very  loosely,  mainly  to 
give  some  general  idea  of  the  loob  of  a 
thing,  without  intending  to  imply  abaohte 
identity.  McMurrich  picks  out  certain 
figures,  among  several  referred  to  by  Linn£, 
that  he  thinks  can  perhaps  represent  the  spe- 
cies intended,  but  he  rejects  various  others, 
and  thus  guesses  at  what  Linn6  had  in  mind, 
even  when  the  figures  disagree  with  the 
descriptions. 

In  fact,  Linn^  was  profoundly  ignorant  in 
respect  to  most  marine  Invertebrates,  except 
shells.  His  descriptions  of  Actinians  are  do 
better  than  an  intelligent  boy  twelve  yean 
old  could  write,  after  five  minutes  of  watch- 
ing these  creatures,  and  his  references  to 
figures  are  as  careless  as  his  descriptiona. 
Therefore  his  actinian  species  should  be 
dropped  as  indeterminable,  even  if  there  were 
no  other  good  reasons.  The  leading  European 
authoritiesi,  familiar  with  the  actinians  of  the 
same  region,  have  never  been  able  to  agree  as 
to  his  species,  and  they  surely  ought  to  have 
an  advantage  over  an  American  in  sndi 
matters. 

But  this  is  not  the  only  reason  why  most 
writers,  before  McMurrich,  have  wisely  re- 
jected the  names.  The  most  convincing  rea- 
son has  been  their  obscenity.  No  writer  has 
been  more  familiar  with  north  European 
actinians  than  P.  H.  Qosse.  In  his  *'  Actino- 
logia  Brit,"  1860,  he  quotes  both  A.  asmlis 
and  A.  judaiea  of  Linn6  under  A.  dianihut; 
and  also  A.  senilis  and  A,  feUnia  under  Tealia 
crdssicomis.  But  he  dismisses  these  names  as 
entirely  "  out  of  the  question/'  on  account  of 
their  objectionable  significance. 

Linn6  gave  obscene  names  to  some  genera 
and  to  many  species.  These,  in  many  cases!, 
were  merely  the  dirty  names  given  to  maiiy 
marine  creatures  by  the  local  fishermen  and 
put  into  a  Latin  form  by  Linn6  or  his  pre- 
decessors. Such  obscene  names  (often  the 
same)  are  still  in  use,  even  by  American  fisher- 
men, as  I  know  from  long  experience. 
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Once,  when  I  asked  the  captain  of  a  Cai>e 
Ann  fishing  schooner  what  names  they  gaye 
to  certain  actinians,  holothurians,  ascidians, 
etc.,  he  said,  ^  We  should  not  dare  to  tell  our 
wives  and  daughterei,"  and  I  agreed  with  him. 
Such  are  the  names  that  McM urrich  and  some 
others  would  like  to  revive  I 

It  is  rather  embarrassing,  when  asked  by  an 
educated  lady  the  name  of  a  beautiful  sea- 
anemone,  to  have  to  say  that  its  name  is 
"Priapus  senilis/*  or  even  Metridium  senilis; 
or  "  Priapus  humanus"  Linn6,  for  another 
creature;  or  to  give  other  equally  unjustifiable 
names. 

That  Linn^  used  these  and  other  names  in 
an  obscene  sense  is  evident,  not  only  because 
often  derived  from  fishermen's  dirty  names, 
but  because  he  described  his  species  in  the 
terms  of  human  anatomy  of  sexual  organs,  in 
many  cases,  too  absurd  to  mention. 

It  is,  therefore,  unfortunate  that  a  zoologist 
of  such  excellent  ability  as  Professor  Mc- 
Murrich,  should  waste  his  time  trying  to  re- 
vive these  old,  dirty,  indeterminable  names, 
which  he  himself  admits  can  not  be  definitely 
applied  to  any  species  by  means  of  the  descrip- 
tions themselves,  while  his  indirect  evidence 
is  equally  uncertain.  The  names  that  he  thus 
adopts  are  Metridium  senilis  for  M,  dianthus; 
Urticina  felina  ioi  U.  crassicomis;  Priapus 
equinus  for  Actinia  mesemhryantJiemum, 

In  the  tenth  edition  of  the  "Syst.  Nat,'* 
1758,  p.  656,  the  two  species  of  '* Priapus**  are 
P,  equinvs  and  P.  humanus.  The  latter  is  a 
sipunculoid  worm.  I  do  not  know  that  any 
one  has  recently  tried  to  revive  this  name.  It 
has  better  claims  than  some  of  the  others. 

For  P.  equinus  the  only  description 
(1758)  is  ^'semiovalis  IsBviusculus."  Surely 
not  very  edifying  1  In  Fauna  Suecica,  p. 
510,  he  has  three  more  species:  P.  senilis;  P. 
fudaieus;  P.  felinus.  The  first  has,  as  a  diag- 
nosis, only  this:  '^ subcylindricus  rugosus,'' 
'witb  a  three-line  descriptive  note,  to  the  effect 
that  it  is  the  size  of  the  last  joint  of  a  finger; 
tliat  it  is  fuscous,  sordid,  rough,  with  a  sub^ 
eoriaceus  tunic,  with  the  upper  part  soft,  thin 
and  sanguineous.    These  characters  surely  do 


not  apply  to  M,  dianthus,  which  is  large,  soft 
and  smooth  throughout,  and  especially  deli- 
cate and  translucent,  when  as  small  as  the  one 
mentioned  by  Linn6.  It  does  not  have  the 
upper  part  sanguineous,  however  much  it  may 
vary  in  color.  There  are  other  species  on  the 
Norwegian  coast  that  agree  with  the  brief 
description  far  better.  This  identification  by 
McMurrich  is  then  in  itself  untenable,  as 
well  as  undesirable. 

As  for  '^Priapus  felinus/*  1761,  the  case  is 
no  better.  The  diagnosis  is  ^' cylindricus 
Iffivis  glande  muricata."  The  descriptive  note 
is  '^  simillarius  priori,"  ''  sed  glande  muricata." 
No  reference  to  earlier  works.  What  he 
means  by  a  '^muricate  glans"  is  hard  to 
understand,  if  he  had  a  soft  actinian  before 
him.  like  Actinia  mesembryanthemum.  Per- 
haps he  refers  here  to  another  sipunculoid 
worm. 

As  for  the  generic  name  Priapus,  1758,  if 
it  is  to  be  used  at  all,  it  must  be  applied  to 
the  second  si>ecies,  humanus,  as  the  type,  for 
the  first  species  was  very  early  (1767)  placed 
in  Actinia.  Whether  helminthologists  will 
adopt  the  name  remains  to  be  seen. 

A«  E.  Vebbill 

THE    EDUCATIONAL   VALUE   OF    HATHEMATI08 

To  THE  Editor  of  Soiekoe  :  In  a  speech  be- 
fore the  Cincinnati  Schoolmaster's  Club  on 
February  21, 1914,  Professor  E.  L.  Thomdike, 
of  Columbia  University,  made  certain  state- 
ments with  regard  to  the  educational  value  of 
mathematics  and  the  classical  languages, 
which  were  quoted  in  the  issue  of  the  Oin» 
cinnati  Enquirer  for  February  22.  One  of 
the  statements  as  quoted  was  that 
the  old  notion  that  Latin  or  mathematics  made  the 
mind  more  effective  in  all  the  work  of  business, 
law  or  other  professions  was  largely  superstition. 

The  phraseology  of  this  statement  is  cer- 
tainly misleading.  By  the  use  of  the  expres- 
sion ''old  notion"  Professor  Thomdike  tends 
to  convey  the  impression  that  no  up-to-date, 
intelligent  person  has  such  a  notion.  That 
this  is  the  very  reverse  of  the  truth  may  be 
seen  by  quoting  from  an  article  by  Professor 
C.  J.  Keyser  in  the  issue  of  Scienob  for 
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December  5,  1913,  entitled  ''The  Humftn 
Worth  of  Rigorous  Thinking."  Professor 
Keyser  is  the  head  of  the  department  of  mathe- 
matics at  Golnmbia  Universityf  Professor 
Thomdike's  own  institution,  and  is  a  writer 
of  international  repute  on  mathematical  sub- 
jects and  particularly  on  the  educational  value 
of  mathematics.  I  leave  it  to  any  one  to  judge 
as  to  who  is  better  qualified  to  speak  with 
authority  on  the  subject  of  mathematics  and 
the  pedagogy  of  mathematics,  Professor 
Thomdike  or  Professor  Keyser. 

Professor  Keyser  says  in  the  course  of  his 
paper: 

We  are  beginning  to  see  that  to  challenge  the 
human  worth  of  mathematics,  to  challenge  the 
worth  of  rigorous  thinking,  is  to  challenge  the 
worth  of  all  thinking,  for  now  we  see  that  mathe- 
matics is  but  the  ideal  to  which  all  thinking,  by 
an  inevitable  process  and  law  of  the  human  spirit, 
constantly  aspires.  We  see  that  to  challenge  the 
worth  of  that  ideal  is  to  arraign  before  the  bar 
of  values  what  seems  the  deepest  process  and  in- 
most law  of  the  universe  of  thought.  Indeed  we 
see  that  in  defending  mathematics  we  are  really 
defending  a  cause  yet  more  momentous,  the  whole 
cause,  namely,  of  the  conceptual  procedure  of  sci- 
ence and  the  conceptual  procedure  and  activity  of 
the  human  mind,  for  mathematics  is  nothing  but 
such  conceptual  procedure  and  activity  come  to  its 
maturity,  purity  and  perfection. 

If  Professor  Thomdike  had  read  Professor 
Keyser's  paper,  of  which  I  have  only  quoted 
a  brief  extract,  I  doubt  if  he  would  have 
characterised  as  ''superstition"  ideas  which 
are  so  vigorously  maintained  by  one  of  the 
men  best  qualified  to  speak  with  authority  on 
the  subject  in  question. 

Another  statement  by  Professor  Thom- 
dike is  that 

Mathematics  improves  mathematical  reasoning 
but  not  the  power  to  reason  in  general. 

I  am  yet  to  be  convinced  that  there  is  more 
than  one  kind  of  reasoning;  whether  one  rea- 
sons in  mathematics  or  in  some  other  subject, 
he  is  going  through  the  same  process.  Mathe- 
matics furnishes  the  best  training  in  reason- 
ing because  the  student  is  required  to  reason 
more  frequently  than  in  any  other  subject,  and 


because  he  is  always  in  a  position  to  test  the 
validity  of  his  reasoning  by  means  of  exact 
concepts. 

However,  I  am  not  writing  this  letter  be- 
cause the  opinion  of  some  of  the  educational 
faddists  of  the  day  with  regard  to  the  educa- 
tional value  of  mathematics  is  a  matter  of 
much  significance  to  a  mathematician,  m  it- 
self. I  am  writing  it  in  defense  of  a  rational 
curriculum  in  the  high  schools  and  the  ele- 
mentary schools.  Having  received  my  own 
preliminary  education  in  the  Cincinnati 
schools,  and  having  had  considerable  oppor- 
tunity of  late  to  observe  the  preparation 
of  students  entering  college  from  this  com- 
munity as  compared  with  that  preparation 
some  fifteen  years  ago,  I  can  only  deplore  ^ 
modem  tendency  to  give  at  most  a  superficial 
attention  to  fundamental  subjects,  and  to 
divide  the  student's  energy  and  attention 
among  a  multitude  of  subjects  in  such  a 
manner  as  to  create  in  his  mind  hopeless  eon- 
fusion  and  to  prevent  his  having  really  def- 
inite ideas  about  anything  in  particular. 

The  teachers  in  the  high  schools  and  the  ele- 
mentary schools  are  working  just  as  hard  as 
ever,  are  just  as  efficient  as  ever,  but  they  can 
not  obtain  as  good  results  under  the  handicap 
of  present-day  curricula.  The  student  csn  not 
be  trained  to  think  in  as  effective  a  manner 
as  he  was  fifteen  or  twenty  years  ago,  under 
present  circumstances.  And  I  believe  any 
reasonable  person  will  agree  that  the  primary 
object  of  education  is  to  teach  the  student  to 
think,  whether  he  is  going  to  enter  college  or 
is  going  out  into  the  world  at  the  end  of  lua 
high-school  course. 

But  those  who  have  been  most  responsible 
for  this  unfortunate  state  of  affairs  in  the 
high  schools  and  the  elementary  schools,  far 
from  realizing  the  work  of  destruction  that 
they  have  already  done,  are  now  endeavoring 
to  complete  it  by  attacking  what  is  left  of 
valuable  educational  training  in  the  curricula 
of  to-day.  It  is  high  time  that  those  who  see 
the  danger  of  this  movement,  and  I  know  there 
are  many,  make  a  resolute  stand  against  it  If 
such  statements  as  those  of  Professor  Thom- 
dike are  allowed  to  go  unchallenged,  and  thus 
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to  appear  to  the  general  public  as  haying  the 
weight  of  authority  behind  them,  there  is  no 
telling  where  we  shall  be  before  the  inevitable 
reaction  sets  in. 

Personally  I  believe  that  every  student  who 
takes  a  four  year  course  in  high  school  should 
be  required  to  study  the  English  language 
daring  those  four  years,  and  at  the  same  time 
he  should  be  getting  some  definite  knowledge 
of  either  mathematics  or  the  classical  lan- 
guages, preferably  of  both.  Distinct  voca- 
tional training  might  well  be  left  in  the  back- 
ground until  the  student  has  had  an  oppor- 
tunity to  get  some  real  mental  training.  I 
know  this  is  the  opinion  of  the  great  majority 
of  my  colleagues  at  the  University  of  Cincin- 
nati, including  Dean  Schneider,  of  the  college 
of  engineering,  who  is  a  l^cognized  expert  on 
vocational  training.  And  I  do  not  doubt  that 
it  is  the  opinion  of  the  great  majority  of  col- 
lege teachers  throughout  the  country. 

Charles  N.  Moore 
Umivbrsitt  of  Cincinnati 

SEX  IN  MULTIPLE  BmTHS 

In  a  copy  of  lectures  delivered  by  Dr.  Ray- 
mond Pearl  at  the  1912  Graduate  School  of 
Agriculture  at  Lansing,  Mich.,  I  find  the  fol- 
lowing tables  given,  indicating  that  in  mul- 
tiple mammalian  births  as  the  numbers  per 
birth  increase,  the  ratio  of  males  to  females 
decreases. 

Man 

No.  Tomig  ptr  Birth  Mftlef  per  1.000  FemAlci 

1  1,057 

2  1,043 

3  648 
Sheep 

8  Mftles ;     2  Females 
3  Males      1  Female       1  Male      8  Females 

16  39  22  38 

In  the  sheep  there  are  216  females  to  130 
males. 

It  is  worthy  of  note  that  these  data  are 
from  normaUy  uniparous  species.  In  swine 
wliere  the  number  at  a  birth  may  vary  from 
one  to  twenty-three  (in  an  exceptional  in- 
stance) this  excess  of  females  is  not  apparent. 
Xn  174  litters  the  number  of  males  per  litter 


and  the  expectation  based  on  chance,  using  the 
relative  frequency  of  the  different-sized  litters 
(fourteen  per  litter  being  the  largest)  was  as 
follows : 

No.  Males 

per  Utter 0         12         3  4         5 

Expectation   ..  3.4  12.8  24.6  33.4  34.7  28.5 

Actual  2  13  26  28  31  28 

No.  Males 

per  litter 6         7  8         9  10  11 

Expectation   ..19.0  10.4  4.6      1.7  0.48    0.11 

Actual  21  12  8         2  2         1 

This  shows  but  a  slight  departure  from 
expectation  and  is  within  the  limits  of  error 
for  such  small  numbers.  It  seems  doubtful  if 
there  is  a  tendency  toward  increased  propor- 
tions of  females  in  multiparous  births.  In 
fact  the  excess  is  slightly  on  the  male  side 
here. 

In  126  births  from  various  private  collie, 
fox  terrier,  Scottish  terrier  and  Boston  bull 
terrier  records,  the  following  results  appear: 

No.  male  pups  ...  0       1         23       4       56 

Expectation   15.1  35.75  37  24.5  10.86  2.8    .3 

Actual 14     36       39  22      11       4     0 

These  statistics  give  qualitatively  the  same 
result.  That  this  accordance  with  expecta- 
tion on  the  basis  of  chance  is  not  necessarily 
a  property  of  normal  multiple  births,  is  shown 
by  the  following  statistics  on  sheep  triplets 
from  the  Iowa  State  College  flock  and  two 
farmers'  flocks  located  near  there.  The  total 
number  of  lambings  is  146. 


Expectation... 
Actuid 


8  Males 

2  Males; 
1  Female 

1  Male :  2 
Females 

18.25 
21.00 

54.76 
56.00 

54.75 
51.00 

8  Females 

18.25 
18.00 


This  gives  226  males  and  212  females.  The 
smallness  of  these  numbers  does  not  conclu- 
sively indicate  that  influences  other  than  mere 
chance  do  not  operate,  but  they  are  interesting 
since  they  give  opposing  evidence  on  the  point 
discussed  by  Dr.  Pearl. 

Edwabd  N.  Wbmtwobth 
Chioaoo  Vxtibinabt  Oollbox, 
July  26,  1913 
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SCIENTIFIC  BOOKS 

Biochemie  der  Pflanzen.  Von  Dr.  Frhedbioh 
OzAPEX,  Professor  der  Anatomie  und  Physi- 
ologie  der  PflaxuEen  an  der  K.  K«  Deutschen 
IJniversitaet  in  Prag.  Zweite,  umgearbeitete 
Anflage.  Erster  Band,  pp.  ziz.,  828,  mit  8 
Abbildungen  im  Text.  Verlag  von  Oustav 
Fischer,  Jena,  1913.  M.  24.00,  geb.  M. 
25.20. 

In  reviewing  a  recent  foreign  treatise  on 
organic  chemistry,  one  of  our  best  chemists, 
who  is  also  very  favorably  known  as  an  in- 
vestigator, made  the  remark  that  it  was  so 
much  more  difficult  to  teach  organic  chemis- 
try to-day  than  it  was  a  generation  ago,  ap- 
parently for  the  reason  that  the  field  to  be 
covered  is  so  much  greater  now  than  it  was 
then.  Recently  a  graduate  student,  who  was 
attending  a  course  of  lectures  on  organic 
chemistry  by  way  of  review,  made  the  state- 
ment that  in  the  course  of  his  college  career 
he  had  heard  a  number  of  organic  chemists 
lecture  and  that  while  their  method  of  pre- 
senting the  subject  differed  in  each  case,  the 
lecturer  had  invariably  introduced  his  topic 
by  stating  that  he  did  not  expect  his  students 
to  learn  something  about  each  of  the  hundred 
thousand  and  some  odd  tens  of  thousands  of 
organic  compounds  catalogued  in  Beilstein 
and  its  supplements.  It  would  seem  that 
some  of  the  horror  which  so  many  stu- 
dents experience,  or  at  least  feign  to  experi- 
ence, at  the  number  of  organic  compounds 
when  they  first  approach  the  subject,  is  due 
in  part  at  least  to  their  teachers.  While  we 
profess  that  we  are  not  frightened  by  the 
numbers  of  carbon  compounds  and  inform 
our  students  at  the  outset  that  they  need  not 
be  horror-stricken  by  any  such  mass  action, 
yet  we  seem  to  feel,  and  even  proclaim  that, 
because  of  the  enormous  strides  made  by  or- 
ganic chemistry,  we  need  more  time  than 
formerly  to  cover  the  ground  though  but  in 
an  elementary  fashion.  If,  6.  g.,  we  measure 
the  growth  of  organic  chemistry  by  the  ten 
thousand  or  more  carbon  compounds  that 
have  been  added  to  our  catalogue  in  a  given 
period,  then  indeed  our  point  of  view  must 


make  us  pessimistic  as  to  the  ultimate  oat- 
come  of  our  success  as  teachers  of  the 


tary  part  of  our  subject  in  any  rational  allot- 
ment of  time  at  our  disposal  during  the  col- 
lege quadrennium. 

Any    organic    chemist    who    has   reached 
middle  age  may  well  appreciate  the  mental 
state  of  chemists  of  the  old  school  who  found 
themselves  confronted  by  Eekul^'s  stractnnl 
theory.    But,  if  they  were  confounded  it  waa 
due,  not  so  much  to  the  rapid  growth  in  the 
number  of  compounds  that  resulted  from  the 
application  of  Kekull's  views,  as  from  the 
difPerent  mental  attitude  that  the  stnictuial 
theory    demanded.      The    Grignard  reaction, 
though  in  fi^ort  space  it  has  produced  thou- 
sands of  new  compounds  at  a  time  when  the 
progress   in   organic  chemistry  was  referred 
to   as  having  become  sluggish,   wrought  no 
visible  disturbance  whatever  for  the  simi^ 
reason  that  it  brought  no  new  fundamental 
theories  into  play,  hence  made  no  demanda 
on  our  mental  attitude  toward  the  subject 
Any  one  who  has  studied  the  life  of  Lielug 
carefully  must  have  noticed  that  underneath 
the  surface  there  was  something  more  than 
dissatisfaction  toward  the  university  admin- 
istration that  caused  him  to  leave  Oiessen. 
The  theory  of  substitution  was  revolutionia- 
ing  organic  chemistry   in  spite   of  Liebig'a 
attitude  and  in  spite  of  the  *'  S.  C.  H.  Wind- 
ier'' which  Woehler  hurled  at  the  Frendi 
chonists.    But  whereas  Woehler  adapted  him- 
self as  well  as  he  could  and  stuck  to  his  post 
and  his  ^'Fach,"  Liebig  found  it  more  con- 
venient not  only  to  migrate,  geographicaOy 
speaking,   but  to   ''umsteigen" — if  this  apt 
expression  by  Mark  Twain  may  be  permitted 
in  so  serious  a  topic  as  this — or  to  ^'umsat- 
teln"  if  a  German  phrase  when  applied  to 
the  change  of  a  German  chemist  from  the 
pure  to  the  applied  seem  preferable. 

The  structural  development  of  organic 
chemistry  has  made  it  possible  to  treat  the 
subject-matter  deductively  rather  than  in- 
ductively. The  claim  of  inductive  treatmont 
in  science  has  become  ft  sort  of  fetish.  We 
have  preached  this  doctrine  to  such  an  extent 
to  our  students  that  we  dare  not  admit  that 
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our  method  of  procedure  after  the  first  or  sec- 
ond lecture  is  largely  deductive.  If  in  or- 
ganic chemistry  we  have  the  courage  to  be 
outspokenly  deductive  from  the  start  and  in- 
aist  on  its  logical  consequences,  half  of  the 
battle  is  won.  To  be  sure  there  are  still  a 
sufficient  number  of  difficulties  to  be  over- 
come, but  they  do  not  consist  in  numbers,  but 
rather  in  the  possibility  of  acquiring  the 
right  mental  attitude. 

To  a  large  extent  plant  chemistry  is  or- 
ganic chemistry.  However,  whereas  most  of 
the  new  organic  compounds  that  are  produced 
synthetically  find  a  convenient  place  in  the 
TFeQ-regulated  drawing  room  of  organic 
chemistry,  most  of  the  new  substances  iso- 
lated from  the  vegetable  kingdom — and  many 
of  the  old  timers  from  the  same  source — still 
belong  to  the  lumber  chamber  of  organic 
chemistry. 

It  is  true  that  organic  chemistry  consists 
of  something  more  than   the   study   of  the 
physical  and  chemical  properties  of  chemical 
individuals  containing  all  the  way  from  one 
to  a  host  of  carbon  atoms.    Modem  organic 
chemists     with     adequate     physico-chemical 
training  appear  but  too  anxious  to  rub  this 
fact   into   their   older   colleagues.     This    is 
equally  true  of  the  organic  chemistry  of  the 
vegetable  kingdom,  but  to  a  much  greater  de- 
gree.   The  ^'Grundlagen  und  Ergebnisse  der 
Pflanzenchemie  "  by  Euler,  one  part  of  which 
consists  of  a  briefly  descriptive  catalogue  of 
the  materia  phytoehemica  and  two  parts  of 
which  are  a  text  on  physical  chemistry  with 
occasional  phytochemical  application,  are  but 
a  partial  expression  of  the  truth  of  the  above 
assertion.    Oreat  as  has  been  the  development 
of  physical  chemistry,  more  particularly  since 
Ostwald  ''made  school''   at  Leipzig,  it  has 
scarcely  begun  to  explain  the  problems  of  the 
^Biochemistry  of  the  Plants,"  though  it  has 
touched  upon   this   subject   at   innumerable 
points.     Whereas  the   application   of   struc- 
tuTal  chemistry  to  the  maieria  phytoehemica 
hsB  made  possible  a  large  amount  of  systema- 
tization  and  has  thus  simplified  the  situation, 
pfayaical  chemistry  has  thrown  but  dim  light 
on  iimumerable  spots.    The  status  of  the  ap- 


plication of  physical  chemistry  to  biochem- 
ical problems  is  approximately  that  of  the 
status  reached  in  organic  chemistry  when 
Berzelius  characterized  the  discovery  of  the 
benzoyl  radicle  by  Liebig  and  Woehler  as  the 
dawn  of  organic  chemistry.  Daylight  is  be- 
ginning to  dawn  in  the  study  of  biochemical 
problems,  but  before  daylight  appears  much 
more  generalization  will  have  to  be  made  pos- 
sible, not  only  by  the  extension  of  present 
physico-chemical  methods  over  a  large  field, 
but  by  a  much  better  understanding  in  each 
and  every  department  of  biochemical  research. 
The  single  chapter  of  catalysis,  always  a  con- 
venient word  to  cover  our  ignorance,  and  its 
application  to  enzyme  action  is  sufficient  il- 
lustration. 

To  attempt  to  write  a  comprehensive  bio- 
chemistry of  plants  under  present  conditions 
is  a  stupendous  undertaking.  The  mere  cata- 
loguing of  the  constituents  of  plants  as  at- 
tempted by  Wehmer  in  his  '' Pflanzenstoff e  " 
for  the  Phanerogams  has  proved  sufficiently 
burdensome  to'  discourage  even  the  most  ar- 
dent compiler.  Hence  one  is  not  surprised  to 
learn  that  Czapek  has  gladly  availed  himself 
of  the  opportunity  to  unload  a  part  of  this 
work,  as  undertaken  in  the  first  edition,  by 
referring  his  readers  to  Wehmer  for  more 
complete  data  so  far  as  the  constituents  of 
phanerogams  are  concerned.  Yet  in  spite  of 
this  limitation,  the  first  volume  has  grown 
enormously.  If  it  is  more  of  a  true  biochem- 
istry than  was  the  corresponding  volume  of 
the  first  edition,  this  is  due  not  so  much  to 
this  sort  of  unburdening  as  it  is  due  to  the 
greater  attention  and  more  space  given  to 
general  considerations.  Beaders  of  this  re- 
view who  have  been  accustomed  to  resort 
freely  to  the  first  edition  for  information  may 
be  interested  to  compare  the  figrures  given  in 
the  following  outline  of  the  contents  of  the 
second  edition  with  the  corresponding  figures 
of  the  first.  At  the  same  time  the  following 
data  will  give  a  better  idea  of  the  contents  to 
those  not  already  acquainted  with  Czapek. 

Preceded  by  a  short  historical  introduction 
of  nineteen  pages,  the  contents  of  the  volume 
are  dassified  under  two  general  heads,  viz.. 
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General  Biochemistry  (pp.  20  to  240)  and 
Special  Biochemistry  (pp.  240  to  820).  The 
first  part  is  subdivided  into  four  chapters: 

1.  The  substratum  of  the  chemical  changes 
in  the  living  organism,  the  protoplasm  (pp. 
20  to  65). 

2.  The  chemical  reaction  in  the  living 
plant  organism  (pp.  66  to  146)  including 
such  topics  as  the  conditions  of  the  reactions, 
the  time  element,  catalysis,  enzymes,  immu- 
nity. 

3.  Chemical  stimulation  (pp.  147  to  233) 
including  growth  in  all  of  its  aspects. 

4.  Phenomena  of  chemical  adaptation  and 
inheritance  (pp.  234  to  239). 

The  subject-matter  under  special  biochem- 
istry is  arranged  into  parts,  divisions  and 
chapters.  Part  I.  deals  with  Saccharides 
and  the  role  which  they  play  in  plant  metab- 
olism (pp.  240  to  708).  The  ''general  di- 
vision''  discusses  the  vegetable  sugars.  The 
"  special  division  "  takes  up  the  following  sub- 
jects in  as  many  chapters: 

5.  The  sugars  and  carbohydrates  in  fungi 
and  bacteria. 

6.  The  resorption  of  sugars  and  carbohy- 
drates by  fungi  and  bacteria. 

7.  The  carbon  assimilation  and  sugar  for- 
mation by  fimgi  and  bacteria. 

8.  The    carbohydrate    metabolism    in    the 

AlgSB. 

9.  The  reserve  carbohydrates  of  the  seeds. 

10.  The  resorption  of  sugar  and  carbohy- 
drates in  the  germinating  seeds. 

11.  The  formation  of  reserve  carbohydrates 
in  the  seed. 

12.  The  carbohydrate  metabolism  in  under- 
ground reserve  organs. 

13.  The  carbohydrate  metabolism  in  shoots 
and  leaf  buds. 

14.  The  carbohydrate  metabolism  in  foliage 
leaves. 

16.  The  carbohydrate  metabolism  in  the  re- 
productive system. 

16.  The  carbohydrate  metabolism  in  pha- 
nerogamic parasites  and  saprophytes. 

17.  Resorption  of  carbon  compounds  by 
means  of  the  roots  and  leaves  of  phanero- 
gams. 


18.    Secretion  of  sugar  and  carboSiydnteB. 

The  phytochemical  synthesis  of  sugar  in  & 
cUorophyll  receives  an  exhaustive  trettms&t 
(pp.  606  to  628).  The  subject  of  saccharides 
as  skeleton  substances  of  the  plant  body  is 
similarly  treated. 

Part  IL,  the  last  part  of  the  first  volame, 
is  devoted  to  the  lipoids  in  plant  metabolism, 
which  subject  is  treated  under  two  principil 
heads:  the  nutritive  lipoids  and  the  cyto- 
lipoids.    Under  the  former  head  we  find, 

22.  The  reserve  fats  of  the  seeds. 

23.  The  resorption  of  fats  during  the  ger- 
mination of  the  seed. 

24.  The  formation  of  fats  in  rip^ng  seeds 
and  fruits. 

26.  Reserve  fats  in  stems,  etc.,  and  foliage 
leaves. 

26.  Fat  as  reserve  material  in  thalloidiytes, 
mosses,  ferns  and  pollen  grains. 

Under  the  head  of  cytolipoids  the  foUowing 
subjects  are  discussed: 

27.  Vegetable  lecithines  (phospholipoidi). 

28.  Vegetable  cerebrosides. 

29.  Sterinolipoids  of  plants. 
80.  Vegetable  chromolipoids. 

31.  The  production  of  wax  (cerolipoids)  in 
plants. 

Thus  it  becomes  apparent  that  volume  one, 
although  it  has  greatly  increased  in  size,  con- 
siders but  two  groups  of  p^hytochemical  sab- 
stances    and   the   biological    problems   which 
they  suggest.    If  the  chemistry  of  the  simple 
saccharides  has  been  in  a  fairly  satisfactorj 
condition  since  Fischer  paved  the  way  to  a 
better  understanding,  we  must  not  forget  that 
we  have  but  entered  the  vestibule  of  a  carbo- 
hydrate chemistry  and  that  ihe  problem  ai 
the  photosynthesis  of  the  simplest  sugar  baa 
not  yet  been  solved  to  the  complete  satisfac- 
tion of  the  physiologist. 

It  has  evidently  been  the  endeavor  of 
Csapek  to  bring  together  the  availaUe  infor 
mation  on  a  given  subject  and  to  classify  the 
information  as  indicated  by  the  cbapter 
headings  quoted  above.  This  manner  of  treat- 
ment does  not  make  a  good  text-book,  but  with 
the  extensive  references  to  on^ruud  literature 
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it  makes  an  admirable  reference  book. 
CtapA  has  also  refused  to  assume  the  role 
of  arbiter,  but  quotes,  with  as  littiie  prejudice 
as  can  be  eipected,  the  opinions  of  each  indi- 
vidual, leaving  it  to  the  reader  to  arrive  at  his 
own  conclusion. 

In  closing,  a  single  allusion  to  the  greater 
importance  that  is  being  accorded  to  photo- 
chemistry in  recent  years  may  not  be  out  of 
place.  For  more  than  a  generation  after  the 
announcement  of  the  benzene  theory  by 
Kekule,  organic  chemists  could  think  of  little 
dee  than  synthesized  substances  and  of  coal 
tsr  as  their  gold  mine.  So  one-sided  were 
they  at  times  that  they  did  not  even  see  the 
element  of  the  ridiculous  in  the  suggestion  to 
mske  foodstuffs  artificially  from  this  source. 
The  other  extreme  has  now  been  reached  by 
the  pure-food  chemist  who  by  big  head  lines 
in  the  newspapers  and  the  waving  of  red  rags 
before  large  audiences  denounces  this  same 
coal  tar  as  the  source  of  everything  that  is 
bad.  A  much  more  common  sense  reaction 
has  been  started  by  those  chemists  who  have 
been  pointing  out  how  the  intricate  process  of 
the  plant  laboratory  may  be  husbanded  for 
the  benefit  of  mankind  by  farmers  who  need 
not  be  Ph.D.'s  but  who  have  been  taught  by 
the  biochemist  to  make  the  most  of  their 
opportunities. 

Again,  while  we  should  welcome  the  new 
^jmthetic  remedies  that  have  been  turned  out 
by  the  '' Farbenf abriken  "  of  the  fatherland, 
we  should  not  forget  that  in  this  field  also  the 
plant  still  produces  valuable  remedies  which 
we  can  obtain  as  well  or  better  from  living  or 
recently  dead  plants  than  as  a  by-product  from 
fossilized  plants  of  former  geological  ages. 

Snt  aside  from  the  agricultural  and  phar- 
maceutical or  medical  aspects  which  the  chem- 
ical study  of  plants  and  plant  life  may  afFord, 
the  study  of  these  subjects  for  its  own  sake 
has  a  charm  all  its  own.  Who  can  view  the 
beautiful  color  of  the  flowers  or  inhale  their 
perfume  without  feeling  that  a  knowledge  of 
the  processes  by  which  the  plant  produces 
these  physiological  effects  on  the  intelligent 
aniina]  is  in  itself  worth  knowing  though  the 
pis^nent  never  be  used  to  dye  a  fiber,  nor  the 


perfume  be  extracted  in  order  to  find  a  place 
on  my  lady's  toilet  table    Edward  Krembrs 

A  History  of  Land  MammaU  in  the  Western 
Hemisphere.     By  Willum  Berryman  Soott, 
Blair  Professor  of  Geology  and  Paleontol- 
ogy in  Princeton  University.     New  York, 
The  Macmillan  Company,  1918.   Pp.  i-xiv  + 
1-693,  with  frontispiece  and  304  text-figures. 
In  this  striking  volume  Professor  Scott  has 
striven  to  assemble  and  set  before  the  lay 
reader  a  judicious  selection  from  the  great 
accumulation  of  facts  which  the  many  stu- 
dents of  mammalian  paleontology  have  dis- 
covered.    The  presentation  of  the  subject  is 
essentially  different  from   that  of  Professor 
Osbom's   ''Age   of   Manmials"   wherein   the 
rise  and  spread  of  faunas  are  treated  as  a  suc- 
cession of  historical  events.     In  the  present 
work,  after  certain  introductory  chapters,  the 
treatment  is  zoological,  the  life  history  of  each 
of  a  number  of  important  orders  being  dis- 
cussed from  beginning  to  end.    Thus  the  two 
works  by  two  of  the  foremost  American  pale- 
ontologists are  supplemental;  collectively  they 
give  a  complete  picture  of  Tertiary  time. 

The  first  two  chapters  of  Professor  Scott's 
book  acquaint  one  with  the  methods  pursued 
by  the  student  of  past  life,  the  one  showing 
the  way  whereby  the  geological  data  are  inter- 
preted, and  the  other  the  methods  of  paleonto- 
logical  research — ^how  animals  are  preserved 
from  the  remote  past,  the  nature  of  the  re- 
mains, the  way  in  which  the  characters  they 
show  are  explained,  and  the  method  whereby 
the  animal  is  reconstructed  as  a  living  being. 
A  chapter  on  the  principles  of  taxonomy  is 
concluded  by  a  full  mammalian  classification 
which  is  almost  identical  with  that  given  by 
Professor  Osbom  in  the  ''  Age  of  Mammals," 
the  only  differences  being  relatively  unimpor- 
tant The  discussion  of  the  skeleton  and 
teeth  of  mammals,  so  essential  to  an  under- 
standing of  fossil  evidence,  is  followed  by  a 
chapter  on  the  principles  of  geogrraphical  dis- 
tribution of  mammals  and  a  summary  of  the 
successive  mammalian  faunas. 

The  succeeding  chapters  elucidate  the  his- 
tories of  the  principal  orders:  the  Perissodao- 
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tyla — Phones,  titanotheres,  rhinoceroses;  the 
Artiodaetyla — swine,  camels,  deer;  the  Probos- 
cidea;  and  of  the  primitire  ungulates,  the 
Amblypoda  and  Condylarthra.  There  follow 
a  number  of  chapters  devoted  to  the  peculiar 
South  American  ungulates,  on  which  Professor 
Scott  is  so  pronounced  an  authority  and 
these  give  place  to  a  discussion  of  the  carni- 
vores, primates,  edentates  and  marsupials. 

Chapter  Xvill.  is  philosophical,  in  that  it 
expresses  very  clearly  Doctor  Scott's  ideas 
concerning  the  modes  of  mammalian  evolu- 
tion. He  states  in  explanation  of  the  varia- 
tions found  between  the  '' family  trees''  that 
''  It  is  quite  impracticable  to  construct  a  gene- 
tic series  without  making  certain  assumptions 
as  to  the  manner  in  which  the  developmental 
processes  operated  and  the  kinds  of  modifi- 
cation that  actually  did  occur,"  and  the  facts 
upon  which  these  assumptions  are  based  are 
ascertained  by  several  distinct  methods.  Of 
these  the  oldest  is  comparative  anatomy,  an 
accurate  knowledge  of  which  is  indispensable 
to  the  use  of  the  others.  The  second  is  that 
of  embryology,  for«  while  Haeckel's  famous 
biogenetic  law,  wherein  the  life  history  of  the 
individual  is  supposed  to  give  a  r68um6  of 
that  of  the  race,  is  proved  not  to  be  implicitly 
trustworthy  for  the  interpretation  of  struc- 
tural features,  nevertheless  the  information 
attained  through  study  of  the  embryonic  stages 
is  of  the  greatest  service  in  the  solution  of 
zoological  problems. 

The  third  method,  experimental  zoology, 
especially  that  part  known  as  genetics,  has 
also  taught  us  much;  but  the  fourth,  paleon- 
tology, despite  the  imperfection  of  the  record 
due  to  the  irretrievable  loss  of  much  of  the 
past  history  of  life^  nevertheless  has  the  pre- 
eminent advantage  of  offering  to  the  student 
the  actual  stages  of  development,  as  it  pre- 
serves the  original  documents  and  in  the  true 
order  of  succession. 

In  summation.  Professor  Scott  remarks: 
''It  is  only  too  clear  that  the  principles  as 
to  the  modes  of  mammalian  development 
which  can  be  deduced  from  the  history  of  the 
various  groups  must,  for  the  most  part,  be 
stated  in  a  cautious  and  tentative  manner,  so 


as  not  to  give  an  undue  appearance  of  cer 
tainty  to  preliminary  conclusions,  whidi 
should  be  held  as  subject  to  revision  with  the 
advance  of  knowledge.  Much  has,  however, 
been  already  learned,  and  there  is  every  rea- 
son to  hope  that  experimental  zoology  and 
paleontology,  by  combining  their  resoaroee, 
will  eventually  shed  full  light  upon  a  subject 
of  such  exceptional  difficulty"  (p.  668).  A 
full  glossary  completes  the  volume. 

The  illustrations  are  in  part  from  photo- 
graphs of  living  mammals  and  dear  anatom- 
ica]  drawings  of  certain  essential  skeletal 
features,  but  what  will  interest  the  general 
reader  most  are  the  admirably  drawn  reooa- 
structions  of  extinct  forms  done  by  R.  Brace 
Horsf all  under  the  careful  supervision  of  Pro- 
fessor Scott.  There  are  also  others  by 
Charles  R.  Knight,  whose  work  always  has  a 
realism  which  no  other  artist  of  the  pre- 
historic has  ever  attained. 

In  the  production  of  this  work  Professor 
Scott  has  done  a  lasting  service  to  the  serious 
student  of  paleontology,  as  well  as  to  the  lay 
reader,  and  it  is  to  be  hoped  that  the  admir- 
ably conceived  and  executed  volume  will  have 
the  appreciation  it  deserves. 

BiOHARD  S.  Lull 
Talk  Univxbsitt 

The  Hill  Folk.  Report  on  a  Rural  Commu- 
nity of  Hereditary  Defectives.  By  Flobxnob 
H.  Danielson,  M.A.,  and  Charles  B.  Daveit- 
PORT.  Eugenics  Record  Office.  Memoir 
No.  1. 

As  explained  in  the  preface,  this  is  the  first 
of  a  projected  series  which  is  intended  to  em- 
body some  of  the  more  extended  research  of  the 
Record  Office.  Dr.  Davenport  calls  attention 
to  the  fact  of  its  primary  value  to  sociologbta 
rather  than  to  students  of  inheritance  traits— 
which  latter  will  require  much  more  exteaoded 
study,  which,  we  are  assured,  will  come  later. 
This  Hill  Folk  study  began  with  pedigrees 
of  some  of  the  inmates  of  the  Monaon  State 
Hospital  at  Palmer,  Mass.,  and  extended  to  a 
town  of  2,000  inhabitants  in  a  fertile  valley 
on  a  railroad  between  prosperous  cities.  The 
town   is   frequented   by  tourists   who   about 
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double  the  population  during  the  summer.  A 
lime  kiln  and  a  stone  quarry  represent  the  only 
industries  outside  of  prosperous  farming,  that 
are  followed.  The  Hill  Folk  descended  from 
two  men,  a  shiftless  basket  maker,  known  here 
as  Neil  Basp,  and  an  Englishman,  owner  of  a 
small  farm,  both  of  whom  came  to  the  settle- 
ment about  the  year  1800.  Their  descendants 
have  '^  sifted  through  the  town  and  beyond  it. 
Everywhere  they  have  made  desolate,  alcoholic 
homes  which  have  furnished  state  wards  for 
over  fifty  years,  and  have  required  town  aid 
for  a  longer  time.'' 

After  an  explanation  of  the  charts — ^which 
are  printed  in  the  circular  form  with  lines  of 
descent  radiating  from  the  center  and  oldest 
generation — ^and    a    general    survey    of    the 
strains  involved  and  their  traits,  the  follow- 
ing topics  indicate  the  methods  of  study  fol- 
lowed,   viz.,    (a)    inheritance,    (&)    marriage 
selection,    (e)    financial  burden    entailed   by 
criminals  and  dependents  (with  a  comparison 
with  the  Jukes),  (d)  survey  of  the  present 
school  children  and  (e)  heredity  and  environ- 
ment.    An  appendix  takes  up  a  detailed  his- 
tory   of   the    separate   families    and   certain 
individuals    and    their    characteristics.      The 
usual   conventional  symbols   (American)   are 
employed,    though    an    apparently   successful 
effort  has  been  made  to  distinguish  two  degrees 
of  mental  deficiency  and  to  indicate  the  same 
by  the  symbols.     The  members  of  the  higher 
group,  which  are  indicated  by  the  letter  "  F  " 
on  white  background,  are  able  to  support  them- 
selves   in  an   inefficient  '' meager  way,''  but 
''lack   ambition,  self  control,  common  sense 
and  the  ordinary  mental  and  moral  capacity 
for  differentiating  between  right  and  wrong." 
The  individuals  of  the  lower  group,  indicated 
by  the  scsnnbol  on  a  black  background,  are  inca- 
pable of  self  support  and  "  are  a  special  menace 
to  the  community  from  their  lack  of  all  mental 
and  moral  stamina." 

The  symbol  '*  Sx "  is  applied  to  the  cases 
only  'where  the  ''sex  impulse  works  unhin- 
dered ^'  from  a  lack  of  proper  balance  between 
the  impulse  and  self  control,  as  distinguished 
from  those  who  only  incidentally  commit  a 
sexually  immoral  act. 


There  is  considerable  data  found  in  this 
study  for  comparing  the  effects  of  changes  of 
environment. 

An  excellent  lesson  is  derived  from  the  study 
of  one  typical  case  showing  the  result  of  per- 
mitting marriage  between  and  propagation  of 
children  by  a  pair  of  evident  defectives.  Of 
eleven  children  bom  from  this  union,  all  but 
two,  that  died  in  infancy,  became  public 
charges.  Seven  were  known  to  be  feeble- 
minded. Two  of  these  and  one  of  the  infants 
that  died  early  were  epileptic. 

An  exceedingly  interesting  and  instructive 
study  is  the  survey  of  seventy-five  school  chil- 
dren from  these  families.  Of  these,  school 
records  were  obtained  in  all  but  seven  cases. 
From  these  the  mental  characteristics  are 
noted.  Thirty-eight  are  below  the  grade  in 
which  they  should  be  in  the  schools,  and  in 
general  they  are  either  unable  to  fix  attention 
upon  one  thing  long  enough  to  grasp  it  or  re- 
quire so  much  time  to  comprehend  ideas  that 
they  progress  very  slowly.  ITsually  they  are 
''  quiet,  stupid  laggards."  The  aggressive  dis- 
turbers of  social  peace,  though  present,  are  the 
exceptions  here. 

This  study  of  eight  hundred  and  thirty-seven 
I>eople  has  involved  an  immense  amount  of  work 
on  the  part  of  the  field  worker,  Miss  Daniel- 
son,  and  has  been  subjected  to  a  very  searching 
and  critical  analysis  by  Dr.  Davenport.  It  is 
full  of  interesting  material  for  comparisons, 
some  of  which  are  discussed  by  the  authors;  as, 
for  instance,  the  effects  of  dispersion  of  the 
feeble-minded  groups;  the  attempt  to  approach 
the  determination  of  unit  mental  character- 
istics; the  ultimate  cost  of  early  segregation 
as  compared  with  its  neglect,  etc. 

The  following  is  a  brief  summary  of  con- 
clusions given. 

"1.  The  analysis  of  the  method  of  inherit- 
ance of  feeble-mindedness  shows  that  it  can 
not  be  considered  a  unit  character.  It  is  evi- 
dently a  complex  of  quantitatively  and  quali- 
tatively varying  factors  most  of  which  are 
negative,  and  are  inherited  as  though  due  to 
the  absence  of  unit  characters. 

**  2.  The  value  of  out-marriage,  exogamy,  as 
a  means  of  attenuating  defective  strains  is 
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diminished  by  the  action  of  social  barriers  and 
the  natural  preference  of  individnals,  which 
induce  marriages  among  like  grades  of  men- 
tality, in  a  foreign  as  well  as  a  native  locality. 

'*  3.  The  amount  of  town  aid  which  this  one 
group  of  defective  families  requires  decen- 
nially has  increased  400  per  cent,  in  the  last 
thirty  years.  In  the  same  length  of  time  its 
criminal  bill  has  been  $10,763.43  for  sixteen 
persons;  and  the  bill  for  its  thirty  children 
who  were  supported  by  the  state  during  the 
last  twenty-three  years  is  $46,888.57.  During 
the  past  sixty  years  this  community  has,  it  is 
estimated,  cost  the  state  and  the  people  half  a 
million  dollars. 

'^4.  Half  of  the  present  number  of  school 
children  from  these  families  who  are  living  at 
home  show  evidence  of  mental  deficiency. 

''6.  One  half  of  the  state  wards  from  the 
community  in  question  have  reacted  favorably 
in  an  improved  environment  and  give  promise 
of  becoming  more  or  less  useful  citizens;  the 
other  half  consist  of  institutional  cases  and 
those  which  have  not  reacted  to  the  better 
environment,  but  are  likely  to  become  trouble- 
some and  dangerous  citizens. 

^6.  The  comparative  cost  of  segregating 
one  feeble-minded  couple  and  that  of  main- 
taining their  offspring  shows,  in  the  instance 
at  hand,  that  the  latter  policy  has  been  three 
times  more  expensive." 

Valuable  as  are  the  deductions  from  such 
a  piece  of  work  as  this,  its  greatest  value  lies 
in  the  number  of  facts  collected  and  recorded, 
which  will  always  be  available  for  later  com- 
parisons in  two  ways,  viz.,  with  any  subse- 
quent information  concerning  the  same  people, 
and  with  collected  facts  concerning  other 
families  and  settlement  groups  as  they  are 
being  secured  in  different  parts  of  the  country. 

A.  C.  Rogers 

The  Microiomist's  Vade-mecum,    A  Handbook 

of  the  Methods  of  Microscopic  Anatomy. 

By  Arthur  Bolles  Lbe.    Seventh  edition. 

Philadelphia:    P.    Blakiston's    Son    &    Co. 

Pp.  x+526.    1918. 

The  appearance  of  a  new  edition  of  this 
well-known    handbook   will   be   welcomed   by 


biologists,  many  of  whom,  like  the  reriewer, 
have  doubtless  awaited  its  appearance  with 
some  impatient  anticipation.     Although  ^- 
titled  a  ''  Handbook  of  the  Methods  of  Micro- 
scopic Anatomy,"  the  field  covered  is  broad, 
as  there  are  included  methods  employed  by 
embryologist,   histologist,   zoologist  and  bot- 
anist.   The  need  the  book  aims  to  meet  is  thus 
not  a  simple  one.     The  extensiveness  of  the 
field  calls  for  a  careful  selection  from  a  laige 
mass  of  material,  of  standard  methods  of  real 
value  which  need  to  be  worked  over  and  per- 
sonally tested.     This  the  author  has  in  most 
instances  done  and  hence  the  greater  practical 
value  of  the  book. 

The  present  edition  conforms  to  the  previ- 
ous one  in  arrangement,  form  of  presentation 
and  size — this  last  despite  the  addition  of  con- 
siderable new  matter  C'more  than  700  nev 
entries  in  the  index").    Indeed,  of  the  thirty- 
six  chapters  that  make  up  the  book  the  only 
ones  which  are  increased  in  length  are  those 
on  Embryological  Methods  (Ch.  XXV.)  and 
Nervous   System;   Cytological   Methods  (Ch. 
XXXni.).     The  condensation  has  been  se- 
cured by   ''  cutting   out  superfluous  matter, 
condensation  of  the  text  and   lypographical 
compression."    The  sections  relating  to  neuro- 
fibrils and  to  blood  and  blood  parasites  the 
author  states  in  the  preface  have  been  almost 
entirely   rewritten.     Of   important   additions 
to  histological  technique  introduced  since  the 
previous  edition,  the  author  specifically  men- 
tiona  Gilson's  mounting  media,  camsal  balsam 
and  euparal,  which  permit  mounting  direct 
from  95  per  cent,  alcohol,  and  also  improve- 
ments in  the  Bielschowsky  and  Cajal  silver 
methods. 

As  in  the  previous  editions,  the  methods 
considered  by  the  author  more  important  are 
presented  in  larger  type,  those  less  important 
in  small  tyiie.  The  references  to  the  original 
articles  are  in  all  instances  given  and  are,  as 
far  as  the  reviewer  has  tested  them,  exact 

It  would  not  be  difficult  in  a  book  of  this 
kind  whose  excellence  depends  upon  a  rigor- 
ous selection  and  personal  emphasis,  for  a 
worker  to  cite  methods  which  might  well  have 
been  included  or  which  seem  to  merit  more 
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emphasiBy  such  as  Wright's  blood  stain  and 
Malloiy's  oonnectire  tissue  stain,  the  latter  not 
giyen  in  its  latest  form.  Basting's  Nooht's 
blood  stain  is  not  mentioned,  nor  the  value 
and  usefulness  of  formalin  with  the  freezing 
microtome.  Under  embryological  methods  the 
modeling  methods  should  perhaps  have  been 
given  more  attention,  and  to  the  von  Wijhe 
methylene  blue  clearing  method  for  cartilage 
might  well  have  been  added  others  such  as 
the  alizarin  oil  of  wintergreen  and  benzyl- 
benzoate  method  (Spaltcholtz)  and  the 
Schultze  caustic  i>ota8h  and  glycerin  clearing 
methods  for  bone  and  nerves.  But  when  all 
is  said,  the  emphasis  should  be  placed,  not  on 
what  has  been  omitted,  but  on  the  large  num- 
ber of  standard  methods  that  have  been  in- 
cluded. 

The  index  is  full,  cross  references  are  nu- 
merous and  the  typogn^aphy,  paper  and  bind- 
ing satisfactory;  typographical  errors  are 
rare;  in  fact,  the  high  standard  of  the  sixth 
edition  has  been  maintained  in  the  present 
one,  which,  like  those  that  have  preceded  it^ 
may  be  expected  to  occupy  an  important  place 
on  the  table  of  the  practical  worker  with  the 
microscope  in  the  field  of  biology. 

B.  F.  Ejngsbubt 


8JSVENTH     LIST     OF     GENEBIC     NAMES 
(TUNIC ATES)  UN  DEB  CON  SIBEBATION 
IN  CONNECTION  WITH  THE  OFFI- 
CIAL LIST  OF  ZOOLOGICAL 

NAMES 

26.  Notice  is  hereby  given  of  the  receipt  by 
the  secretary  of  the  Commission  on  Nomen- 
clature of  the  following  communication  re- 
garding generic  names  of  tunicates.  AH  per-.' 
sons  interested  in  the  matter  are  cordially 
invited  to  submit  to  the  secretary  any  argu- 
ments for  or  against  the  proposed  action.  In 
accordance  with  instructions  from  the  Inter- 
national Congrress,  the  secretary  is  required  to 
S^ive  at  least  one  year's  notice  to  the  zoological 
profession  before  the  Commission  takes  any 
action  involving  the  acceptance  of  any  name 
under  the  plenary  power  for  suspension  of 
rules. 

^.  In  accordance  with   instructions  from 


the  Congress,  copies  of  this  notice  are  sent 
simultaneously,  but  without  comment,  to  the 
following  journals:  BulL  8oc.  Zool.  France, 
Monitore  Zoologico,  Nature,  Science,  Zool, 
Anz. 

Doliolum,  Pyroeoma,  Salpa,  Oyclosalpa,  Ap- 
pendicularia  und  Friiillaria  sind  gegen 
Aenderung  zu  stiitzen. 
Wir  12  unterzeichneten  Tunicatenforscher 
sind  iibereingekommen,  die  6  genannten 
Gknusnamen  pelagischer  Tunicaten  als  giiltig 
anzunehmen.  Die  Namen  dieser  Tunicaten 
werden  von  jedem  2^ologen  als  voUkommen 
eingebiirgert  anerkannt  werden,  ihr  Cebrauch 
hat  bisher  niemals  zu  Missverstandnissen 
Anlass  gegeben,  die  Genera  sind  Paradigmata 
in  der  zoologischen  Systematik,  sie  spielen  in 
der  Entwicklungsgeschichte  eine  grosse  RoUe 
und  beanspruchen  in  der  Tiergeographie, 
Planktonforschung  und  auch  in  der  Hydro- 
geographie  einem  ganz  hervorragenden  Platz. 
Eine  Aenderung  der  Namen  wiirde  eine 
schwere  Schadigung  bedeuten. 

(1)  Doliolum  Quoy  &  Gaimard,  1834. — 
Doliolum  ist  von  Otto  1823  (N.  Acta  Ac. 
Leop.,  V.  11,  p.  313)  fiir  eine  wohl  durch 
Phronima  ausgefressene  Pyrosoma  aufgestellt 
worden.  Dann  ist  Doliolum  von  Quoy  & 
Gaimard,  1834  (Voy.  Astrolabe,  v.  S,  p.  699) 
gut  beschrieben  und  jetzt  in  letzterem  Sinne 
allgemein  in  Gebrauch.  Den  bisherigen 
Begeln  nach  wiirde  Doliolum  Synonym  zu 
Pyrosoma  werden,  fiir  Doliolum  in  heutigem 
Sinne  wiirde  ein  neuer  Name  gebildet  werden 
miissen.  Der  Familienname  Doliolidffi  wiirde 
verschwinden. 

(2)  Pyrosoma  P6ron,  1804.-1804  beschrieb 
P6ron  (Ann,  Mus,,  Paris,  v.  4,  p.  W>)  Pyro- 
soma und  ebenfalls  1804  Bory  (Voy.  Des  Af r., 
V.  1,  p.  107,  nota)  Monophora,  Welcher  der 
beiden  Namen  der  altere  ist,  lasst  sich  nicht 
feststellen,  aber  aus  Quoy  &  Gaimard,  1824 
(Voy.  Uranie  <£  Physicienne,  p.  ^96)  scheint 
hervorzugehen,  dass  Monophora  alter  ist;  sie 
schreiben  "Bory — avait  donn6  le  nom  de 
monophore  it  un  moUusque,  qui  depuis  a  6t^ 
appele  pyrosome  P6ron."  Es  empfiehlt  sich 
den  Namen  Pyrosoma  fiir  alle  Falle  zu  sichem. 
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(3,  4)  Siilpa  Forak&l,  1775,  und  Oyelasalpa 
Blainville,  1827. — ^Diese  beiden  Genera  8ind 
diirch  Ible,  1911  (ZooL  Axue.,  y.  88,  pp.  585- 
589)  verteidigt  und  auch  in  seine  Bearbeitung 
in  "Das  Tierreich"  (▼.  37,  1912;  Siehe  auch 
Nota  p.  27,  Ton  F.  E.  Schulze)  ubergegangen. 
Wir  glauben  uns  mit  diesem  Hinweiae^  beg- 
ntigen  zu  konnen  und  eriauben  uns  noch  an 
die  gegenteiligen  Aufs&tse^  yon  Pocbe  (ZooL 
Ana.,  y.  32,  1907,  pp.  106-109;  y.  89,  1912, 
pp.  410-418)  zu  erinnem. 

(5)  Appendicularia  Fol,  1874. — Appendicul- 
aria  wurde  yon  Chamisso  &  Eisenhardt,  1820 
(N.  Acta  Ac.  Leop.,  y.  10  (11),  p.  362,  t.  34 
f.  4),  fur  eine  arctische,  nicht  erkennbare  Art, 
aufgestellt  Fol  hat  1874  (Arch.  Zool.  ezper., 
y.  3,  notes,  p.  49)  den  Oattungsnamen  ftlr  die 
tropische  Art  Appendicidaria  ricula,  die  yon 
der  arctischen  sicher  generisch  yerschieden  ist, 
iibemommen  und  darauf  bin  hat  sich  der 
Name  in  letzterem  Sinne  allgemein  einge- 
biirgert.  Appendicularia  wUrde  anderenfalls 
eine  Species  incerta  enthalten  und  fiir  Appen- 
dicularia mit  der  Species  eicula  wurde  ein 
neuer  Oattungsnamen  aufzustellen  sein.  Der 
Name  der  Ordnung  Appendicularidss  wiirde 
yerschwinden. 

(6)  Fritillaria  Fol,  1874.— Quoy  &  Qaimard, 
1834  (Voy.  Astrolabe,  y.  4,  p.  306)  stellen  den 
Namen  Fr^tillaires  auf  [(Fritillaria  Huxley 
(1851,  Philos.  Trans.  (London),  part  2,  p. 
595),  FritiUaire  0.  Vogt,  1854  (M6m.  Inst 
Oen^ye,  y.  2,  no.  2,  p.  74)],  identificierten  ihn 
aber  sofort  mit  Oikopleura  Mertens,  1831. 
Um  den  Namen  Fritillaria  zu  retten,  hat  Fol, 
1874  (Arch,  ezper.,  y.  3,  notes,  p.  49)  ihn  in 
bestimmten  yon  f riiherem  abweichendem  Sinne 
gebraucht,  in  welchem  ei^  sich  yollstandig 
eingebiirgert  hat.  Fritillaria  wiirde  Synonym 
zu  Oikopleura  und  eine  Neubennung  notig. 

1  The  secretary  spends  an  average  of  about  six 
(6)  hours  per  week  in  studies  and  correspondence 
for  the  Gonunission  on  Nomenclature,  and  he 
earnestly  requests  all  persons  to  give  full  details 
with  full  references  to  every  ease  submitted.  Even 
Blight  omissions  cause  a  loss  of  time.  The  secre- 
tary also  respectfully  requests  that  authors  sub- 
mit their  cases  in  typewriting,  rather  than  in 
handwriting.— 0.  W.  & 


C.  Apstein  (Berlin),  A.  Borgert  (Bonn), 
Q.  P.  Farran  (Dublin),  G.  H.  Fowler  (Aapley- 
Ouise),  R  Hartmeyer  (Berlin),  W.  A.  Herd- 
man  (Liyerpool),  J.  E.  W.  Hie  (Utrecht), 
n.  Lohmann  (Hamburg),  W.  Michsel^wn 
(Hamburg),  O.  Neumann  (Dresden),  0.  PL 
Sluiter  (Amsterdam),  F.  Todaro  (Borne). 

0.  W.  Stiles, 
Secretary  of  Oommission 


SPECIAL  ABTICLE8 

A  RUST — VVW  ON  APPLES,  PEARS  AND  OTHER 

POME  FRUITS  ^^ 

For  seyeral  years  the  writer  has  been  stady- 
ing  an  interesting  rust  on  seyeral  cultivated 
and  natiye  species  of  the  pome  family.  In 
1908,  the  »cial  stage  of  this  rust  was  found  on 
the  seryiceberry  (Amelanchier  florida  landlO 
and  on  the  thoraapple  or  haw  iCreAagus 
douglasii  Lindl.);  later,  the  same  rust 
was  found  on  apples,  pears,  quinces  and  related 
fruits,  as  noted  below.  The  rust  on  Ame- 
lanchier florida  and  Crataegus  douglasii  Has 
been  referred  to  JEcidium  hlasdaleanum 
D.  &  H.,  the  telial  stage,  Oymnosporangiam 
hlasdaleanum  (D.  &  H.)  Kern.,  occurring  on 
the  incense  cedar  (Lihocedrus  decurrens  Tor.). 

During  the  past  six  years  the  writer  has 
paid  particular  attention  to  this  rust  for  the 
reason  that  it  seems  to  be  of  considerable 
economic  importance.    While  it  occurs  rather 
sparingly  on  practically  all  yarieties  of  apples 
so  far  obseryed,  it  has  been  found  to  attack 
certain    yarieties    of    pears    yery    seriously. 
Quinces  are  also  subject  to  considerable  injury 
by  this  rust.    In  1910,  and  again  in  1912,  this 
rust  was  so  serious  in  a  block  of  Winter  Nelis 
pears  as  to  practically  destroy  95  per  cent  of 
the  crop.    The  fruit  was  badly  deformed  and 
fully  50  per  cent,  of  the  leayes  were  found 
infected.    The  fruit  and  stems  in  many  cases 
were  completely  coyered  with  ncia,  distortion 
and  dropping  of  the  fruit  being  the  result 
All  yarieties  of  pears  are  not  equally  suso^ 
tible,  but  both  European  and  Oriental  yari- 
eties were  found  affected.     Oriental  hybrids 

1 A  prslimmazy  paper. 
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iIbo  showed  infection  in  a  more  or  less  serious 
degree.  This  rust  is  not  nBstelia-Iike,  W  in 
tfae  case  of  the  mora  common  apple  rost  >nd 
cither  rasts  whose  telial  stage  is  a  Gymno- 
■paiuginm.  The  incense  cedar  which  bears 
the  telial  stage  is  ver;  common  in  southern 
Oregon,  being  found  on  the  floor  of  the  Bogue 
River  Valley  at  an  altitude  of  1,400  feet  The 
proximity  of  incense  cedar  trees  to  apple  and 
pear  orchards  is  therefore  of  oonsiderablo 
eoouomic  importance. 

Ibe  hosts  upon  which  the  ncia  of  this  rust 
have  been  found  are : 
Itahu  maitu  (L.)  Britton  (apple). 
Maim  fioribunda  Sid>.   (sereral  varieties) 
(flowering  crab). 
Fyrtu  eonmunia  L.  (pear). 
Pyrua  chineTitit  (Oriental  pear). 
Fj/nu  litehenaia  (Boem.)  Piper  (mountain 
a«b). 

ifoItM  diveraifolia   (Bong.)  Boem.   (native 
crab  apple). 
Oydonia  vulgaria  (L.)  Peis.  (quince). 
Cydonia  japonica    (Thumb.)  Pers.    (Japan 
quince). 
AmelancKier  fiorida  Lindl.  (serriceberry). 
Cratagtu   dougVuii  Lindl.   (tbomapple  or 
ba.w). 

Culture  records  and  final  proof  will  be 
given  in  a  detailed  paper  which  will  be  pub- 
lished in  the  near  future.  This  preliminary 
paper  is  giv^i  simply  as  a  statement  as  to 
what  has  been  found. 

P.  J.  O'Oaka 
Patholooicui  Labokatobt, 
HznroBD,  Obbook, 
September  1,  1913 

A   POSSIBLE  MUTANT  IN  THE  BELLWOBT   (OASX8IA 

SE8BILIF0UA)    WHICH  FB1TBNT8  BEED 

rORMATION 

The  seseile-leaTed  bellwort  {OaTeena  aetnU- 
folia)  is  used  in  many  elementary  classes  in 
botany  as  a  convenient  ^pe  to  illustrate  the 
Uly  family.  The  normal  pistil  with  a  single 
detached  stamen  is  shown  in  Fig.  1,  magnified 
tbree  diameters.  There  are  three  stigmas  tex- 
miaating  styles  which  are  free  at  their  extrem- 
ities.   In  class  material  collected  lat«  in  the 


spring  of  1912,  flowers  were  discovered  with 
pistils  of  the  form  shown  in  Fig.  2.  The  pistil 
is  shorter  and  thicker  than  in  normal  flowers 
but  the  essential  abnormali^  consists  in  th« 
trangformatitm  of  tbe  three  stigmas  into  fnnc- 


tionel  stamens,  each  with  a  pair  of  pollen  sacs. 
Aside  from  the  hermaphroditism  of  tbe  pistil, 
the  abnormal  flowers  do  not  differ  in  appear- 
ance from  typical  blossoms  and  bear  their  full 
quota  of  six  normal  stamens'.  Tbe  stigmatic 
anthers  are  well  formed  and  filled  with  perfect 
pollen  indistinguiahable  from  that  produced  in 
typical  anthers.  In  three  per  cent,  grape  sugar 
as  well  as  in  cane  siigar,  pollen  from  tbe  two 


FM.  2. 

types  of  anthers  show  an  equally  high  per  cent, 
of  germinations.  Eleven  attempts  were  made 
last  spring  to  pollinate  normal  pistils  with 
pollen   from   abnormal    flowers,   pollen   both 
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from  stigmatic  and  from  typical  anthers  being 
used,  bot  in  no  caae  did  seed  set.  Very  few 
capBulee  were  found  with  seed  this  last  season, 
however,  on  untreated  plants.  In  the  spring 
of  1913  search  was  made  for  flowers  with  stig- 
matic  anthers.  Of  805  flowers  examined  from  a 
woodlot  which  comprised  about  five  acres,  there 
were  only  13  with  stigmatic  anthers.  Twelve 
were  found  in  a  patch  about  10  ft.  square  and 
a  single  specimen  100  ft.  distant.  A  single 
flower  with  stigmatic  anthers,  however,  had 
been  found  the  previous  year  about  200  yards 
from  the  patch  just  mentioned.  Some  few  of 
the  flowers  classed  as  normal  had  rudimentary 
pistils  though  normal  stamens.  One  hundred 
and  thirty-two  flowers  from  outside  this  wood- 
lot  were  found  to  be  normal.  The  total  num- 
ber is  not  sufficient  to  warrant  one  in  making 
a  suggestion  as  to  the  probability  of  the  ab- 
normal form  having  originated  in  this  single 
locality. 

The  transformation  of  stigmas  into  anthers 
seems  to  completely  block  the  possibility  of 
fertilizatioli,  for  the  ovules  which  are  laid 
down  in  deformed  pistils  have  never  been 
found  to  develop.  The  abnormality  described, 
therefore,  has  a  double  interest.  It  not  only 
shows  an  alteration  in  l^e  products  of  an 
organ  with  a  highly  stereotyped  sexual  devel- 
opment, but  it  also  offers  an  instance  appar- 
ently of  a  mutation  directly  unfavorable  to 
the  reproduction  of  the  species.  In  conse- 
quence the  subject  has  seemed  worthy  of  fur- 
ther investigation  and  the  present  note  is  to 
call  attention  of  botanizers  this  spring  to  the 
possible  occurrence  of  the  abnormality  in  other 
localities.  We  should  be  glad  to  correspond 
with  any  one  finding  abnormal  flowers  of  the 
bellworts. 

A.  F.  Blakeslee, 

A.   F.    SOHULZE 

OoKNBcncuT  Agricultural  (Dollkqe, 
Btobbs,  Ck)NN. 


SOCIETIES  AND   ACADEMIES 

THE     anthropological     SOCIETY    OF     WASHINGTON 

At  the  470th  regular  meeting  of  the  society 
held  December  16,  1913,  James  Mooney,  of  the 
Bureau  of  American  Ethnology,  delivered  an  ad- 


dress  on   "The  Oaelie  Factor   in   the  World's 
Population."    The  speaker  dealt  chiefly  with  the 
Irish  Gaels  and  drew  a  distinction  between  the 
Irish  of  native  Gaelic  stock  and  the  unMsiTnilite^i 
alien   element   massed   in   several   of   the  north- 
eastern   counties   as  the  result  of  the  ^'Pluitii- 
tions '  *  under  James  I.  and  Cromwell.    This  alien 
element    was    of    English    and    Lowland  Seoteh 
stock,   with    a   slight   Highland   Gtaelie  infnnon, 
Protestant   in  religion   and  mostly  UnioDieti  in 
politics,  while  those  of  the  old  native  stock  were 
as    solidly    Catholic    and   Nationalist.     ^Msking 
broadly,   in  Ireland  the  Catholics   represent  the 
original  Gaelic  stock;  the  Episcopalians,  thoee  of 
English  stock,  and  the  Presbyterians  and  Metho- 
dists, those  of  Scotch  origin^  constituting  reqwet^ 
ively  about  74,  13  and  11  per  cent,  of  the  tottl 
population.     The  present  Gaelic  race  of  Ireland 
is  a  blend  of  the  Gael  proper,  a  Keltic  people  jrho 
arrived  in  the   country  probably  from  northern 
Spain  about   1,000   b.c.,   and  of  all   other  raees 
who  preceded  or  followed  them  up  to  the  end  of 
the  thirteenth  century,  including  the  neolithic  oun, 
the  unknown  megalith   builders,  the   dark-haiied 
Firbolg,  the  Picts,  Danes,  Normans  and  Welsh. 
The  Irish  immigration  to  the  American  colonies 
previous   to    the   Bevolution   was   mainly  of  the 
alien  Scotch  and  English  el^nent,  known  some 
times   as  Scotch-Irish.     The   Gaelic   Irish  immi- 
grants did  not  begin  to  arrive  in  anj  great  nnm- 
ber   until   after   the   war   of   1812,   excepting  in 
Maryland. 

The  wars  growing  out  of  the  Bef ormation  and 
the  Stuart  contests  reduced  the  Irish  race  from  an 
estimated  two  and  a  half  million  in  1560  to  abost 
960,000  at  the  end  of  the  Cromw^lian  war  in 
1652.     In  1845  it  reached  its  maximum  estimate 
of   8,500,000.     Then   came  the  great    famine  of 
1846-47.      Within    three   years   nearly    1,500^)00 
perished  of  hunger  or  famine  fever.    This  stazied 
the  great  flood  of  emigration  bj  which  Ireland 
has  lost  virtually  one  half  its  population  within 
sixty  years.     In  1911   it  stood  at  4,390,219,  the 
lowest  point  reached  in  over  a  century.    Owing  to 
governmental    and   economic   conditions    this   de- 
crease has  been  chiefly  at  the  expense  of  the  old 
native  Gaelic  stock  rather  than  the  Planter  stock, 
the  Gaelic  percentage,  as  indicated  by  the  reli- 
gious statistics,  having  fallen  from  83  to  74.    In 
the  sixty  years  ending  March  31,  1911,  according 
to  the  official  British  figures,  4,191,552  emigrants 
left  Ireland,  or  nearly  as  many  persons  as  are  now 
living  in   the  country.     About   three  mUlioii.  ei 
these  came  to  the  United  States,  the  total  Irish  im- 
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migration  to  this  country  from  1821  to  1<M)0  be- 
ing, offieiallyy  3,871^3.    From  1821  to  1850  the 
Iiuh  eoBstitated  nearly  one  half  of  all  onr  immi- 
grants.   PreyiouB  to  the  Bevolntion  the  "Seoteh- 
Iriflh''  immigration  was  so  great  than  in  an  offi- 
cial Parliamentary   inquiry   in   1778   it   was   as- 
lerted  that  nearly  one  half  of  the  American  Revo- 
lutionary Army  was  of  Irish  origin.     Since  1870 
the  number  of  Irish-bom  in  the  United  States  has 
steadily  decreased,  by  death  and  dwindling  immi- 
gration.    According  to  the  census  of  1010  there 
are  now  in  the  TJnited  States  of  Irish  birth  or 
parentage,  4,504,360.     This  does  not  include  any 
of  the    811,000    non-French    Canadians    in    the 
United  States,  of  whom  a  large  proportion  are  of 
Irish  blood,  or  any  of  the  876,000  coming  from 
England,  of  whom  also  a  large  number  are  of 
Irish  origin.    Neither  does  it  include  any  of  the 
1,177,000  American  bom  ''of  mixed  foreign  pa- 
rentage," including  such  parentage  combinations 
as  Irish  and  Germans,  which  alone  probably  runs 
above  fifty   thousand.     Among  the   states,  New 
York  stands  first  with  1,091,000  of  Irish  birth  or 
parentage;    Massachusetts    second,    with    633,000, 
and  Pennsylvania  third,  with  570,000.     For  all 
these  figures  it  may  be  asserted  that  more  than 
four  fifths  are  of  Gaelic  stock. 

By  the  latest  British  census,  1911,  the  popula- 
tion of  Ireland  was  4,390,219,  of  'whom  sH  but 
157,037   were  native  bom.     Of  the  native  bom 
about  74  per  cent,  or  3,245,000  represent  the  old 
Gaelic  stock.    By  the  same  census  there  were  375,- 
325  persons  of  Irish  birth  then  living  in  England 
and  Wales,  while  an  unofficial  estimate  puts  those 
in  Scotland  at  about  220,000  or  nearly  600,000  for 
the  whole  island,  which  with  the  children  of  Irish 
parentag^e  would  probably  total  at  least  1,500,000. 
The  same  eensus  gives  139,434  Irish  bom  to  Aus- 
tralia, or  perhaps  350,000  of  Irish  blood.     South 
Africa  and  the  other  British  colonies,  exclusive  of 
Canada,    have    (estimated)    100,000   of   the  same 
Btoek,  while  Canada  has  in  round  numbers  990,000 
of  Irisb.  birth  or  parentage,  of  whom  about  750,000 
are  of  G^aelic  origin,  as  indicated  by  religious  de- 
nomination.       Outside     the     countries     already 
named,  Arg^entina  has  some  15,000  Irish  bom  and 
the  rest  of  li&tin  America  possibly  as  many  more, 
with  perhaps  another  15,000  or  20,000  scattered 
over  the  rest  of  the  world.    To  sum  up,  the  total 
Irish^om  population  throughout  the  world  is  now 
about  6,875,000,  or  about  1,625,000  less  than  the 
population    of  the  home  country  alone  in   1845, 
while   the   whole  number  of  unmixed  Irish  blood 
may  be  about  seventeen  million,  of  whom  nearly 
fifteen    million   are   of   Gaelic   stock.     The  total 


Gftelie  popnlation — ^Irish,  Scotch  and  Manx— of 
fairly  pure  stock  and  racial  identity,  in  every  part 
of  the  world,  probably  numbers  eloee  to  twenty 
million. 

At  a  special  meeting  of  the  society  held  on  Jan- 
uary 6,  at  the  National  Museum,  Dr.  Truman 
Michelson,  of  the  Bureau  of  American  Ethnology, 
delivered  an  address,  "Notes  on  the  Fox  Indians 
of  Iowa, ' '  Their  own  native  name  is  Meskwalci'Ag* , 
'^Bed-Earths";  the  French  name,  les  Benarda,  is 
derived  from  the  appellation  of  a  single  gens^ 
WftgO'AgS  "Foxes*';  the  English  name  "Foxes'* 
is  a  translation  of  the  French  Ua  Benarda;  the 
term  "Outagamies"  (and  variants)  is  derived 
from  the  Ojibwa  UtAgftmlg,  "they  of  the  other 
shore."  Their  closest  linguistic  relations  are  first 
with  the  Sauk,  then  the  Eackapoo,  then  the  Shaw- 
nee, and  then  the  so-called  Abnaki  tribes.  They 
are  also  comparatively  close  to  the  Menominee  and 
Oree  as  compared  with  the  Ojibwa,  Otawa  and 
Potawatomi.  The  thesis  that  the  Foxes  were  once 
an  Iroquoian  people  and  subsequently  took  up  an 
Algonquian  dialect  can  not  be  substantiated. 
There  is  presumptive  evidence  that  the  Foxes 
were  once  in  the  lower  Michigan  peninsula.  How- 
ever their  proper  history  begins  in  the  last  half  of 
the  seventeenth  century  in  Wisconsin  on  the  Wolf 
and  Fox  rivers.  After  the  famous  Black  Hawk 
war,  the  Sauks  and  Foxes  sold  their  remaining 
lands  in  Iowa  and  agreed  to  remove  to  Kansas. 
Nevertheless  small  bands  of  the  Foxes  returned 
continually  to  Iowa.  In  1856  the  Iowa  legislature 
passed  a  bill  enabling  the  Foxes  to  settle  in  that 
state.  Accordingly  they  purchased  land  with  their 
own  money,  near  Tama,  Iowa.  From  time  to  time 
this  has  been  added  to  till  they  now  own  about 
3,000  acres.  The  main  body  of  the  Foxes  did  not 
leave  Kansas  till  the  outbreak  of  the  Oivil  War. 
In  1896  the  state  of  Iowa  relinquished  jurisdiction 
of  the  Foxes  to  the  federsl  government,  and  at  the 
same  time  certain  claims  of  the  Foxes  against  the 
Sauks  were  adjusted.  There  are  some  Foxes  en- 
rolled with  the  Sauks  of  Kansas  and  Oklahoma; 
the  present  population  of  those  in  Iowa  is  about 
356. 

At  the  471st  meeting  of  the  society,  held  Jan- 
uary 20,  1914,  at  the  National  Museum,  Mr.  Wil- 
liam H.  Babcock  spoke  on  "The  North  Atlantic 
Island  of  Brazil,"  illustrating  his  address  with 
lantern  slides  of  early  maps.  Attention  was 
called  to  three  Brasils,  that  of  South  America,  the 
Mount  Braail  in  Terceira  and  that  of  the  western 
Ireland  peasantry  who  still  believe  in  a  great  land 
called  Brazil   or  Breasail   west   of  them   in  the 
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ocean.  This  last  is  probably  the  original  Bradli 
from  which  the  others  received  the  name,  it  being 
identical  with  that  of  a  mythical  pagan  Irish  hero 
and  also  practically  with  that  of  St.  Bresal.  Out* 
side  of  Ireland  it  first  appears  in  the  expression 
^'grana  de  Brasile" — grain  of  Brazil — in  a  com- 
mercial treaty  of  Ferrara,  Italy,  dated  1193,  and 
another  Italian  document  of  1198.  The  speaker 
suggested  that  the  primary  Brazil,  west  of  Ire- 
land, may  have  been  the  region  surrounding  the 
Gulf  of  St.  Lawrence.  The  maps  of  Dalorto  1325 
and  Dulcert  1339  were  presented  as  the  first  show- 
ing Brazil,  a  nearly  circular  figure  west  of  south- 
ern Ireland.  The  corroborative  testimony  of  the 
Norse  sagas  as  to  Great  Ireland  and  the  opinion 
of  Dr.  Storm  and  I>r.  Fisher  identifying  Brazil  with 
Markland  are  best  supported  by  the  Catalan  map 
of  1480.  The  general  argument  was  that  some 
who  spoke  Irish  reached  the  St.  Lawrence  Gulf 
region  at  a  very  early  period  and  gave  it  the  name 
Brazil. 

At  a  special  meeting  of  the  society  held  Feb- 
ruary 3  at  the  National  Museum,  Miss  Frances 
Diensmore,  of  the  Bureau  of  American  Ethnology, 
read  a  paper  on  ''Sioux  War  Songs,''  using  the 
stereopticon,  the  phonograph  and  vocal  selections 
in  illustration  of  her  theme.  A  number  of  native 
drawings  of  war  incidents  were  shown.  War 
among  Indians  was  not  an  occasional  calamity, 
it  more  nearly  resembled  a  steady  occupation.  To 
the  individual  it  offered  a  career.  A  man  could 
best  become  rich  and  honored  by  going  to  war. 
A  man  was  rated  according  to  his  generosity,  and 
having  given  away  his  goods  there  must  be  some 
way  of  securing  a  new  supply  of  wealth.  A  war 
party  afforded  this  opportunity.  War  was  a 
means  of  revenge,  was  for  the  defence  of  the 
home  and  was  the  protection  of  the  hunting 
ground  which  meant  the  food  supply.  A  war 
party  traveled  far  and  brought  back  strange  tales 
of  distant  lands.  New  customs  were  frequently 
introduced  into  the  tribe  as  a  result  of  war  ex- 
peditions or  the  taking  of  captives.  Only  a  suc- 
cessful warrior  could  belong  to  the  leading  so- 
cieties of  the  tribe,  with  their  special  tents  for 
meeting,  their  feasts  and  their  parades.  But  the 
greatest  reward  was  the  right  to  sing  of  one's 
valor  at  the  assemblages  of  the  tribe. 

DaNIKL   FOLKMASy 

Seeretaty 

THB  NEW  OBLBANS  AOADXMT  OF  8CIXNGI8 

Thx  annual  meeting  of  the  Academy  was  held 
in  Tulane  University  on  Tuesday,  March  17,  with 


President  Dr.  Isadore  Dyer  in  the  chair  and  a  M 
quorum  of  fellows  and  members.  The  following 
resolutions  were  passed  upon  the  death  of  Br. 
Alcee  Fortier: 

Whxbeas,  By  the  death  of  Dr.  Aleee  Fortier 
the  New  Orleans  Academy  of  Sciences  has  lost 
one  of  its  oldest  fellows,  one  who  took  an  active 
part  in  the  reorganization  of  the  Academy  in  1886, 
was  its  corresponding  secretary  from  188i6  to  1890, 
and  published  a  valuable  contribution  on  Bomanea 
Philology  in  the  proceedings  of  1888, 

Besowed,  That  we,  the  fellows  and  members  of 
the  New  Orleans  Academy  of  Sciences,  do  herelqr 
express  our  sincere  appreciation  of  his  most  ni- 
uable  services  to  this  organization,  not  only  in  his 
offl<cial  capacity  as  secretary,  but  also  as  a  schol- 
arly contributor  to  its  proceedings  and  further- 
more our  deep  sense  of  the  loss  which  the  Acad- 
emy has  sustained  by  his  death. 

iesolved  furthermore,  that  a  copy  of  these  reso- 
lutions be  incorporated  in  the  minutes  of  the  Acad- 
emy and  that  copies  also  be  sent  to  his  familj,  to 
Souncb  and  to  the  press  of  this  dty. 

Officers  for  the  ensuing  year  were  elected  as  fol- 
lows: 

President — ^W.  B.  Gregory,  professor  of  ezperi- 
mental  engineering,  Tulane  University. 

First  Vioe-preMent — Gustav  Mann,  professor 
of  physiology,  Tulane  University. 

Second  Vioe-president—W.  A.  Bead,  professor 
of  English,  Louisiana  State  University. 

Secretiuy — R.  S.  Gocks,  professor  of  botaBji 
Tulane  University. 

Treasurer — ^Ann  Hero,  professor  of  chemisfciy, 
Sophie  Newcomb  Memorial  College. 

Lihrarian-Curaior — ^J.  H.  Clo,  professor  of  phjs- 
ics,  Tulane  University. 

Corresponding  Secretary — ^Pierce  Butler,  pro- 
fessor of  English,  Sophie  Newcomb  Memorial  Col- 
lege. 

The  scientiflc  program  consisted  of  the  follov- 
ing  papers:  (1)  ''Some  Theories  of  Valence,"  \fj 
H.  W.  Moseley.  The  paper  traced  the  devdop- 
ment  of  the  doctrine  of  valence  from  a  histoiicil 
view-point.  Some  of  the  modem  theories  iwe 
then  taken  up  in  more  detail,  especially  the  theorifls 
of  Abegg,  Spiegel  and  Arrhenius,  Bamsay,  Friesd, 
Thompson  and  Werner.  The  paper  dosed  with 
mentioning  some  recent  observations  of  Bray  vA 
others  upon  valency  and  tautomerism.  The  paper 
was  discussed  by  Dr.  P.  B.  Caldwell.  The  aeeoad 
paper  was  by  B.  S.  Cocks  calling  attention  to  se?- 
eral  interesting  facts  connected  with  plant  distn- 
bution  in  Louisiana,  dealing  especially  with  the 
eastern  portion  of  the  state. 

B.  S.  Cocks, 
SeeretaiTf 
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THE  STUDY  OF  HUMAN  BEHAVIOBi 

My  part  in  this  symposiiun  nnist  be  that 
of  the  comparative  psyxjhologist  who,  while 
professionally  engaged  in  the  experimental 
study  of  the  behavior  of  lower  organismSi 
is  keenly  interested  in  human  behavior  and 
in  the  development  of  methods  by  which  it 
may  be  profitably  studied.  I  propose,  in 
this  discussion,  to  try  to  bring  some  of  the 
experiences  of  the  student  of  the  behavior 
of  animals  to  bear  upon  the  problems  which 
the  eugenic  investigator  meets.'  Especially 
I  shall  attempt  to  indicate  the  necessity 
for  an  analytic  procedure  on  the  basis  of 
carefully  wrought  out  methods  of  experi- 
mental control  and  observation,  and  the 
thorough-going  study  of  the  components  of 
human  responses  to  situations  rather  than 
of  complexes  such  as  are  actually  pre- 
sented to  us  in  the  behavior  of  human 
beings. 

Human  behavior  is  only  a  part,  albeit  a 
most  important  part,  of  the  materials  of  the 
general  science  of  organic  behavior.  It 
presents  essentially  the  same  kinds  of  prob- 
lems as  does  the  behavior  of  any  other 
mammal ;  and  it  must  be  studied  by  meth- 
ods similar  to,  if  not  actually  identical 
with,  those  employed  by  the  student  of 
infra-human   behavior.     I   should  be   in- 

1  The  substance  of  the  writer's  iiontfibution  to  a 
STxnposium  on  the  Study  of  Human  Behavior  at 
the  Ck)nference  on  Eugenics,  held  at  Cold  Spring 
Hart)or,  Long  Island,  June  19  and  20,  1913.  Be^ 
ing  Contributions  from  the  Psychopathic  Hospital, 
Boston,  Massachusetts,  No.  25  (1913.  25) :  previ- 
ous Contribution,  P.  H.  Contributions  1913.  24, 
was  Robert  M.  Yerkes:  '' Comparative  Psychology: 
A  Question  of  Definitions."  The  Journal  of  Phi- 
losophy, Psychology  and  Scientific  Methods,  Oc- 
tober 9,  1913. 
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clined  to  go  still  further  in  maintaining 
that  a  student  of  comparative  pgyehology, 
or  the  behavioriflt  in  the  wide  eenee^  if 
admirably  fitted,  by  his  experience  in  deal- 
ing with  varied  forms  of  behavior,  by  his 
knowledge  of  the  genetic  relations  or  devel- 
opmental history  of  organic  behavior,  and 
by  the  ingenuity  in  devising  and  using  ex- 
perimental methods  which  his  work  forces 
him  to  acquire,  to  formulate  problems  in 
human  behavior  and  to  suggest  methods  of 
solving  them. 

There  are  at  least  three  valuable  points 
of  view  from  which  the  behavior  of  man 
may  be  studied:  the  psychological;  the 
physiological;  and  the  pragmatological.* 
The  first  inclines  the  observer  to  an  analytic 
atudy  of  activity  in  its  relations  to  the 
ideas,  motives,  purposes  and  ideals  of  the 
organism ;  in  a  word,  to  a  study  whose  goal 
is  the  description  of  behavior  as  an  expres- 
sion of  will.  The  second  disposes  the  inves- 
tigator to  seek  definite  knowledge  of  the 
functions  of  motor  organs  and  of  the  rela- 
tions of  those  mechanisms  to  other  bodily 
organs  and  processes.  From  this  point  of 
view,  the  organism  is  studied  as  a  living 
thing,  influenced  by  environment  and  re- 
acting upon  it.  The  third  directs  him  to 
the  products  of  organic  activity,  as  keys  to 
the  meaning  of  conscious  behavior.  It  may 
reasonably  be  maintained  that  the  under- 
standing of  the  behavior  of  any  organism, 
and  most  of  all  that  of  man,  is  conditioned 
by  reliable  and  reasonably  complete  knowl- 
edge of  the  experiences  of  the  organism,  of 
its  life  processes,  including  its  complex  as 
well  as  its  simple  forms  of  behavior,  and  of 
the  products  or  results  of  its  bodily  activ- 

<  We  lack  a  term  to  designate  the  point  of  view 
of  tbe  scientific  student  of  the  results  or  products 
of  activity,  such,  for  example,  as  the  abodes  of 
animals  or  of  man^  works  of  art,  scientific  inven- 
tions, etc.  I  have  desig^nated  this  point  of  view  as 
pra^^atological,  in  the  absence  of  a  more  suitable 
term. 


ities.  We  may  consider  fortunate  those 
students  of  human  bdavior  who  are  able 
to  take,  in  turn,  as  occasion  demands  or  as 
opportunity  makes  possible,  these  three 
points  of  view,  for  we  must  recognize  that 
man  is  a  self-conscious  being  who  exhibits 
varied  and  complex  activities  and  at  the 
same  time  produces  works  of  science,  indus- 
try and  art  which  are  of  deep  psychological 
significance.  This,  however,  is  merdy 
equivalent  to  the  statement  that  human 
behavior  may  be  clearly  understood  only 
if  viewed  in  its  relations,  on  the  one  hand, 
to  its  structural  conditions,  and  on  tiie 
other,  to  its  purposes  and  results. 

The  history  of  science  indicates  that  man 
has  been  surprisingly  slow  to  come  into 
close  quarters,  in  a  strictly  scientific  man- 
ner, with  his  own  behavior.     Of  psycho- 
logical, neurological,  ethnological  and  areh- 
eological  facts  we  to-day  have  an  abun- 
dance.   But  we  know  relatively  little  con- 
cerning the  facts  and  laws  of  human  activ- 
ity.   This  is  true,  I  believe,  chiefly  for  two 
reasons.    First,  because  consciousness,  pre- 
senting as  it  does  a  perennially  puzzling 
problem  in  its  relations  to  body,  has  ab- 
sorbed attention ;  and,  second,  because  the 
results  of  human  behavior  have  proved 
more  engaging  to  most  observers,  even  to 
most  scientific  observers,  than  the  behaviw 
itself.    To-day,  a  change  is  evident,  for  here 
and  there  ''human  behavior"  has  become 
an  object  of  scientific  interest.    Sometimes 
this  interest  is  inspired  by  practical  prob- 
lems ;  sometimes,  by  the  desire  for  scientific 
knowledge.    Recently,  there  have  appeared 
several  books'  which,  although  dealing  with 

8  Among  these  may  be  mentioned  *  *  Tlie  Seieaee 
of  Human  Behavior:  Biological  and  Psyehologiol 
Foundations,"  bj  Maurice  Paimelee^  New  York, 
1913;  "The  Fundamental  Lawa  of  Human  Be 
havior;  leeturea  on  the  foundations  of  any  mental 
or  social  science,"  by  Max  Meyer,  Boston,  19U; 
"Introduction  to  Social  Psychology,"  by  Willisa 
McDougall,  London,  1908. 
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the  general  subject  of  man's  behavior,  are 
indicatiye  rather  of  the  realization  of  the 
need  of  knowledge  than  of  the  existence  of 
such  knowledge.    Without  exception,  such 
general  discussions  as  the  writer  is  familiar 
with  display  our  ignorance  of  the  facts  of 
behavior  and  of  the  principles  underlying 
them  and  scire  rather  as  arguments  in 
favor  of  the  systematic  study  of  this  group 
of  phenomena  than  as  satisfactory  treatises. 
The  behaviorist,  whether  he  be  physiolo- 
gist or  psychologist  at  heart,  seeks,  first  of 
all,  accurate  knowledge  of  the  facts  of  be- 
havior.   His  task  it  is  to  analyze  behavior- 
complexes,  to  discover  their  conditions  or 
causes,  to  formulate  the  laws  of  their  ap- 
pearance, and  to  point  the  way  to  their 
oontroL     It  matters  not  to  him  whether 
his  subject  happens  to  be  a  horse,  an  ape,  or 
a  man.    He  adapts  his  methods  of  investi- 
gation to  the  problem  and  the  subject,  in 
hand  and  proceeds  to  gather  data.    It  is 
characteristic  of  the  recent  experimental 
.work  in  behavior  that  reactions  to  simple 
or  complex  situations  should  be  broken  up 
into  smaller  and  smaller  part  processes,  and 
the  characteristics  of  these  processes  as  well 
as  tiheir  relations,  studied  minutely,  per- 
sistently, accurately. 

Our  time-honored  classification  of  activ- 
ities as  refiex,  instinctive,  impulsive,  habit- 
ual, voluntary,  is  no  longer  in  favor.  In- 
deed, the  speculative  discussion  of  the  char- 
acteristics of  different  types  of  activity  and 
attempts  to  formulate  definitions  which 
shall  render  these  types  mutually  exclusive 
have  to-day  given  place  to  systematic  search- 
ing for  the  characteristics  or  attributes  of 
acts  and  groups  of  acts,  and  for  genetic 
descriptions  thereof.  Only  recently,  it 
must  be  confessed,  have  we  fully  realized 
that  an  instinctive  act  is  something  to  be 
pbflerved  and  reobserved  under  varied  and 
ri^dly  controlled  conditions;  something  to 
be  studied  in  its  origin  and  development; 


something  to  be  created,  if  possible,  by  the 
control  of  conditions  of  organic  behavior, 
rather  than  something  merely  to  be  talked 
about  or  defined  in  abstract  terms.  The 
older  literature  of  instinct  is  vague,  gen- 
eral, speculative.  The  newer  is  definite, 
concrete,  observational.  And  what  is  true 
of  our  studies  of  instinct  is  true,  likewise, 
of  our  studies  of  the  various  senses  and  of 
habits. 

It  is  rather  late  in  this  discussion  to 
define  behavior,  yet  an  attempt  to  do  so 
may  serve  to  correct  certain  misimpressions 
which  seem  not  uncommon.  The  term,  as 
used  by  the  scientist  to-day,  is  inclusive 
not  merely  of  those  gross  and  obvious  activ- 
ities exhibited  by  man  in  common  with  the 
other  animals,  but  of  hidden  organic  proc- 
esses. The  behaviorist  is  interested  quite 
as  much  in  refiexes,  which  might  ordinarily 
be  relegated  to  physiology,  as  in  habitual, 
or  instinctive,  or  voluntary  acts.  But  he  is 
interested,  also,  as  much  in  the  complex 
forms  of  behavior,  known  as  conduct,  as  in 
the  simpler  expressions  of  human  intelli- 
gence. Indeed,  even  the  most  complex 
moral  and  religious  forms  of  activity  are 
regarded  by  him  as  material  for  scientific 
study. 

A  strictly  scientific  study  of  the  varieties 
of  human  behavior  demands,  first,  the  for- 
mulation of  problems,  for  advance  comes 
slowly  and  uncertainly  unless  the  investi- 
gator  can  definitely  formulate  his  task.  It 
demands,  further,  thorough  knowledge  of 
the  methods  of  physiology,  of  psfychology^ 
of  physics,  and  of  chemistry,  and  ingenuity 
on  the  part  of  the  exx)erimenter  in  adapting 
these  methods  to  his  immediate  needs. 
Finally,  it  demands  familiarity  with  the 
facts  of  behavior  in  other  organisms,  in 
order  that  the  comparative  method  may  be 
made  to  lend  abundant  aid. 

Noteworthy  changes  have  occurred  in  the 
study  of  behavior  during  the  past  twenty 
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years.  Then,  observation  was  natoralistiey 
general:  now,  it  is  experimental,  specific. 
Most  obvions  and  most  important  of  the 
changes  is  the  development  of  methods  by 
which  the  conditions  of  observation  may  be 
controlled  and  the  results  preciseiy  re- 
corded. The  older  work  was,  on  the  whole, 
crude,  inconclusive,  wasteful  of  time,  lead- 
ing to  few  safe  generalizations ;  the  newer, 
by  contrast,  is  precise,  carefully  controlled, 
and  tending  to  lead  to  the  formulation  of 
laws.  It  is,  of  course,  desirable  that  we 
recognize  that  not  all  observation  can  be 
conducted  under  experimental  conditions, 
that  the  naturalistic  method  in  the  study  of 
human  behavior  as  also  in  the  study  of 
animal  behavior  has  its  proper  and  impor- 
tant place.  We  should  gladly  recognize  its 
values,  while  insisting  upon  the  importance 
of  supplementing  it  by  the  experimental 
study  of  the  same  phenomena. 

But  the  practical-minded  person  has 
doubtless  been  asking,  throughout  this  in- 
troductory discussion,  of  our  topic,  "How 
may  the  reactions  of  a  person  be  scientif- 
ically studied!  Is  it  possible,  ordinarily,  to 
subject  a  human  being  to  such  conditions 
of  observation  as  are  used  in  experiments 
with  other  animals  t"  A  few  examples 
from  studies  of  human  and  infra-human 
behavior  will  serve  as  an  answer  to  these 
questions. 

One  of  the  most  interesting  aspects  of 
organic  activity  is  its  modifiability.  "We 
designate  this  as  habit-formation.  Now,  it 
happens  that  in  a  great  variety  of  organ- 
isms the  formation  of  habits  has  been 
studied  experimentally.  In  the  case  of  the 
dancing  mouse,^  for  example,  I  investigated 
the  relation  of  rapidity  of  habit-formation 
to  certain  external  conditions.     With  an 

4  Yerkes,  Bobert  M.  and  Dodson,  John  D.,  "The 
BeLation  of  Strength  of  StimuluB  to  Bapiditj  of 
Habit-formation,"  Journal  of  Comparative  Neur- 
ology and  Peyohology,  1908,  Vol.  18,  p.  459. 


apparatus  so  arranged  that  the  mouse  ooTild 
choose  as  its  route  through  the  experiment 
box  either  a  dark  or  a  light  passageway,  I 
determined    the    number    of    experieneeB 
necessary  in  order  that  the  animal  should 
learn  that,  no  matter  what  the  spacial  ida- 
tions  of  the  passageways,  only  the  light  one 
could  safely  be  chosen  as  a  way  of  egress^ 
since  each  time  the  dark  passageway  was 
entered  a  disagreeable  electric  shock  re- 
sulted.   It  was  the  problem  of  the  obsenrer 
to  discover  how  quickly,  under  a  given  set 
of  conditions,  the  mouse  would  learn  always 
to  avoid  the  one  passageway  and  to  seek 
the  other.    In  this  experiment,  which  was 
so  conducted  that  strictly  comparable  re- 
sults were  obtained  from  several  individ- 
uals, it  was  first  ascertained  that  the  less 
the  difference  in  lightness  of  the  two  pas- 
sageways, the  longer  it  took  the  mouse  to 
learn  to  choose  correctly.     Next,  it  was 
determined  that  the  rapidity  of  learning 
varied  with  the  strength  of  the  dectrie 
shock,  which  was  regularly  given  as  punish- 
ment for  mistakes.    When  the  passageways 
differed  markedly    (discrimination  eaay), 
the  stronger  the  shock  the  more  rapid  the 
learning.    When  the  passageways  differed 
slightly  (discrimination  difficult),  beyond 
a  certain  point,  increase  in  the  strength  of 
the  shock  delayed  the  learning   proeeBS. 
When  the  passageways  differed  by  an  inter- 
mediate amount,  it  appeared  that  an  inter- 
mediate sti^ngth   of  stimulus   was  most 
favorable  to  habit-formation.    From  these 
observations,  it  was  possible  to  deduce  the 
following  law  for  the  behavior  of  the  danc- 
ing mouse:  As  the  difficultness  of  visual 
discrimination  increases,  that  strength  of 
electric  stimulus  which  is  most  f  aToraUe  as 
a  condition  for  the  acquisition  of  a  habit 
tends  to  approach  the  threshold. 

In  this  investigation,  we  have,  first,  a 
definite  problem ;  second,  a  reasonably  large 
number  of  observational  data  (facts  of  be- 
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kvior),  and,  third,  a  law  of  behavior  for 
the  particular  organism  in  question.  In 
effect,  what  I  did  with  the  daneing  monse 
might  be  done  with  human  subjects,  should 
it  seem  desirable  to  gain  definite  knowl- 
edge of  this  aspect  of  habit-formation.  As 
it  happens,  precisely  the  kind  of  knowledge 
of  human  behavior  which  such  experi- 
mental methods  yield  is  necessary,  if  we 
are  ever  to  have  a  thoroughgoing  science  of 
hiunan  behavior  which  will  enable  us  to 
deal  with  our  fellows  effectively. 

Another  illustration  may  be  taken  from 
the  study  of  imitative  activity.    It  is  gener- 
ally  recognized    that    imitation    may   be 
studied  experimentally  in  any  organism. 
But  up  to  the  present  most  observations  of 
this  group  of  phenomena  have  been  casual, 
and  our  opinions  concerning  the  impor- 
tance of  imitation  in  any  organism  are 
quite  likely  to  be  based  upon  insufScient  or 
ioaccurate  information.     With  sparrows, 
canaries,  mice,  rats,  cats,  dogs,  monkeys, 
experiments  have  been  made  to  determine 
the  nature  and  extent  of  imitative  reaction, 
and  there  is  no  obvious  reason  why  the 
methods  of  the  behaviorists  should  not  be 
adapted  to  the  study  of  the  imitative  tend- 
ency in  human  beings. 

In  order  to  exhibit,  in  its  general  fea- 
tures, a  method  of  studying  imitation  ex- 
perimentally, we  shall  consider  investiga- 
tions of  this  aspect  of  behavior  in  monkeys.^ 
The  observer,  first  of  all,  seeks  for  a  num- 
ber of  acts  or  series  of  acts  which  his  ani- 
mals either  can  not  learn  to  perform  of  their 
own  initiative  or  learn  with  extreme  diffi- 
cult. Such  acts  are  most  readily  dis- 
covered in  connection  with  artificially 
Arranged  situations,  as,  for  example,   in 

•  Saggertj,  M.  £.,  ''Imitation  in  Monkeys," 
JcunuA  of  Comparative  Neurology  and  Feyehol- 
^ffy,  1^09,  Vol.  19,  p.  337;  Watson,  B.,  ''Imita- 
tion in  MonkejB,''  Psychological  BvUetin,  1908, 
Vol.  5,  p.  169. 


connection  with  puzzle  or  problem  boxes 
and  similar  experimental  devices.  He  then 
teaches  one  animal  to  perform  an  act  and 
thereafter,  under  definitely  describable  and 
constant  conditions,  he  permits  another 
animal  to  observe  the  behavior  of  the  first. 
Any  tendency  for  the  second  animal  to 
imitate  the  first,  or  to  modify  its  behavior 
in  accordance  with  the  activities  of  the  first, 
is  noted.  Thus,  by  repetition  after  repeti- 
tion of  this  sort  of  experiment,  the  observer 
strives  to  get  definite  knowledge  of  the 
nature  and  extent  to  which  the  behavior  of 
one  animal  infiuences  that  of  its  fellows.  It 
is,  of  course,  necessary  in  such  an  experi- 
ment to  work  out  a  method  carefully  and 
to  make  all  observations  under  carefully 
controlled  conditions.  It  is  necessary,  also, 
to  measure  as  precisely  as  possible  several 
aspects  of  the  behavior  of  the  observing 
individual,  and  thus  to  depend  not  upon 
general  impressions,  but  upon  records  which 
can  not  be  influenced  by  any  bias  on  the 
part  of  the  experimenter. 

Such  experimental  studies  as  those  of 
Watson  and  Haggerty  have  proved  that 
certain  monkeys  imitate  much  less  gener- 
ally than  is  commonly  supposed.  And  fur- 
ther, that  they  imitate  seldom,  if  ever,  in 
the  purposive  manner  in  which  man  imi- 
tates. It  seems  that  although  they  influence 
one  another  markedly  in  their  behavior, 
this  influence  is  chiefly  a  matter  of  the 
directing  of  attention.  The  imitation  of 
means  or  of  ends  in  a  voluntary  and  wholly 
conscious  manner  rarely  appears  among 
the  mammals  below  man. 

An  illustration  from  actual  experimental 
work  which  clearly  indicates  the  need  of 
analyzing  behavior  complexes  and  of  deal- 
ing quantitatively  with  simple  bits  of  be- 
havior is  furnished  by  some  recent  work 
which  the  writer  has  done  with  rats.  It 
was  his  task  to  try  to  discover  the  modes  of 
heredity  of  savageness  and  wildness  in  rats. 
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:In  order  to  accomplish  this  task,  it  was 
necessary  to  analyze  savageness  and  wild- 
ness.  This  meant  discovering  those  acts  or 
organic  processes  which,  taken  together, 
mean  to  the  observer  savageness  or  wild- 
ness.  The  first  result  of  observation  was 
that  biting,  squealing,  struggling  to  escape, 
or  attacking  the  experimenter,  and  process 
of  excretion,  appeared  as  important  ele^ 
ments  of  savageness.  The  experimenter, 
relying  upon  these  elements,  measured, 
roughly,  the  savageness  of  a  large  number 
of  individuals,  arranging  them  according  to 
their  behavior  in  six  grades,  designated  0 
to  5.  On  the  basis  of  this  obviously  crude 
preliminary  work,  certain  facts  indicative 
of  the  mode  of  transmission  of  savageness 
and  wildness  were  ascertained.* 
'  In  yet  other  observations  on  rats  which 
involved  the  comparison  of  two  groups, 
stock  individuals  and  closely  inbred  indi- 
viduals, it  appeared  that  the  behavior  of  the 
two  groups,  in  the  face  of  certain  experi- 
mentally arranged  situations,  differed 
greatly.  This,  upon  careful  observation, 
the  experimenter  was  able  to  attribute  to 
differences  in  temperament.  The  stock  rats 
were  rather  active,  energetic,  quick  moving, 
whereas  the  inbred  animals  were  more 
stolid,  slow  and  deliberate.  In  order  that 
the  reactions  of  these  individuals  in  various 
experimental  situations  be  properly  inter- 
preted, it  is  essential  that  the  experimenter 
obtain  knowledge  of  their  temperamental 
character,  such,  for  example,  as  degree  of 
nervousness  or  of  timidity,  of  savageness  or 
wildness,  quickness  of  response,  persistence, 
energy  and  so  on  through  the  list  of  aspects 
of  behavior  which,  looked  at  as  a  whole, 
might  be  considered  the  temperament  of  the 
animal.  The  point  which  I  am  trying  to 
emphasize  is  this.    If  we  are  to  work  effect- 

eYerkes,  Bobert  M.,  "Heredity  of  Savagoneas 
and  Wildneaa  in  Bata,"  Jowmal  of  Animal  Be- 
havior, 1913,  Vol.  3,  p.  286. 


ively,  with  human  beings  or  other  animak, 
we  must  analyze  the  concrete  behavior  of 
the  organism's  every-day  life  into  simpler 
processes  and  then  study  these  processes, 
one  by  one,  by  means  of  methods  which 
shall  enable  us  to  measure  them  fairly  accu- 
rately and  describe  them  with  corresponcl- 
ing  accuracy  and  precision. 

The  application  of  these  observations  in 
the  work  of  the  eugenics  investigator  are 
obvious,  for  the  latter,  in  dealing  with  hu- 
man behavior,  first  of  all  observes  com- 
plexes. If  he  is  content  to  continue  to  ob- 
serve these  complexes  and  to  try  to  study 
their  behavior  in  heredity,  he  may  or  may 
not  obtain  scientifically  valuable  results. 
But  in  any  event,  his  safer  course  l^  far  is 
to  deal  with  part  processes,  first  to  analyze 
his  complexes  and  then  to  select  what  seem 
to  be  the  most  important  elements  and  care- 
fully study  their  characteristics  and  their 
behavior  as  possible  inheritances.  From 
his  own  experience,  the  writer  is  inclined  to 
urge  that  it  is  always  safer  to  deal  with 
items  of  behavior  than  to  attempt  to  deal 
with  behavior  in  a  large  or  wholesale  man- 
ner— safer,  for  example,  to  study  capacity 
for  a  particular  sort  of  musical  expression, 
singing  or  violin  playing,  than  to  sta^y 
musical  ability  in  generaL 

Were  we  to  present  more  examples  from 
actual  work,  we  might  describe  methods  of 
studying  distance  orientation,  visual  dis- 
crimination, other  aspects  of  habit-fonnar 
tion,  the  permanency  of  habits,  instinct  and 
emotion,  in  animals,  but  it  wiU  suffice  for 
our  present  pturposes  to  describe  briefly  two 
methods  of  analyzing  behavior  which  have 
recently  been  devised.  These  methods,  un- 
like those  in  general  use  by  students  of 
aninuil  behavior,  are  applicable  alike  to 
man  and  to  other  mammals,  even  to  birds 
as  well.  They  were,  indeed,  planned  with 
the  idea  that  they  should  make  possible  the 
comparison  of  reaction-types  or  reactive 
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tendeodes  in  birds  and  mammals,  and  all 
these  in  turn  with  the  tendencies  displayed 
by  human  beings,  either  mature  or  im- 
loatore,  either  normal  or  abnormal. 

The  two  methods  referred  to  are  the 
qnadraple  choice  method  of  Hamilton^  and 
the  multiple  choice  method  of  Yerkes.    The 
Hamilton  method  places  the  subject  in  an 
experimental  situation  which  may  be  re- 
acted to  in  many  different  ways  and  with 
varying  degrees  of  satisfactoriness  or  ade- 
quai^.    The  subject  of  the  experiment  is 
placed  in  a  small  room  on  one  side  of  which 
there  are  four  doors.    From  experience,  he 
learns  that  he  may  escape  by  one  of  the 
doors,  and  only  one,  but  which  of  the  four 
to  choose  is  his  problem,  for  it  is  the  plan  of 
the  experimenter  to  lock,  in  a  given  trial, 
the  door  through  which  the  animal  escaped 
in  the  previous  trial  and  two  others.    Any 
one,  then,  of  three  doors  may  be  unlocked 
in  a  given  trial.    The  animal  has  absolutely 
no  way  of  predicting  which  ns  unlocked. 
The  general  question  is,  then,  how  will  a 
given  type  of  organism  or  a  given  individ- 
ual meet  this  situation?     What  habitual 
manner  of  meeting  it  will  be  acquired? 
How  will  the  modes  of  reaction  displayed 
by  a  child  compare  with  those  of  an  adult; 
of  an  ape,  with  those  of  a  man  t 

The  Yerkes  method  is  similar  in  purpose 
to  that  of  Hamilton,  but  it  offers,  in  the 
opinion  of  the  writer,  somewhat  more  satis- 
factoiy  opportunity  to  evaluate  and  com- 
pare results.  It  consists,  essentially,  in  the 
presentation  to  the  subject — ^bird  or  mam- 
mal; young  or  old,  normal  or  abnormal— of 
a  bank  of  twelve  keys  numbered  from  left 
to  right,  one  to  twelve.  The  subject  is 
given  to  understand,  verbally,  or  through 
actual  experience  with  the  apparatas,  that 
pressing  some  one  of  the  twelve  keys  will 

»  Hanulton,  G.  V.,  "A  Study  of  Trial  and  Error 
BeactioDs  in  Mammals/'  Journal  of  Afi4mal  Be- 
•or,  1911,  Vol.  1,  p.  33. 


yield  a  certain  desired  result,  such,  for 
example,  as  the  displaying  of  a  picture,  the 
presentation  of  food,  the  ringing  of  a  bell. 
Success  in  the  experiment  means,  simply, 
pressing  the  key  which  brings  the  desired 
result  The  experimenter  sees  to  it  that  in 
no  two  successive  trials  is  the  same  key  the 
one  to  be  operated.  He  is,  further,  able  to 
push  back  out  of  sight  any  number  of  keys 
and  thus  to  present  to  the  subject  as  few  as 
one  or  as  many  as  twelve. 

Let  us  assume  that  in  a  given  experiment 
the  observer  decides  that  the  key  the  fourth 
from  the  left  shall  always  be  the  ''right'' 
one.  It  then  becomes  the  task  of  the  sub- 
ject of  the  experiment  to  suit  his  reactions 
to  the  number  chosen  by  the  experimenter. 
Only  if  he  discovers  the  guiding  idea  of  the 
experimenter  can  he  succeed,  trial  after 
trial,  in  touching  the  right  key  at  first 
This  method  may  be  varied  almost  indef- 
initely in  difficultness,  and  it  may  be  made 
to  elicit  numerous  reactive  tendencies. 

It  is  obvious  that  both  of  the  methods 
thus  briefly  described  above  are  attempts 
to  elicit  general  reactive  tendencies  rather 
than  to  analyze  reactions  minutely  and 
carefully.  The  methods  are  indeed  in- 
tended to  bring  into  clear  light  those  modes 
of  responding  to  a  given  situation  which 
are  characteristic  of  different  lypes  or  con- 
ditions of  living  beings,  and  thus  to  furnish 
a  basis  for  a  profitable  comparison  of  re- 
active tendencies. 

I  can  not  conclude  this  discussion  with- 
out referring  for  a  moment  to  a  question 
which  is  frequently  asked  and  which  surely 
must  have  been  in  the  minds  of  some  of  my 
hearers;  namely,  why  is  it  that  the  behav- 
iorist  deals  so  often  with  the  activities  of 
the  lower  animals  and  so  seldom  with  those 
of  man  1  The  question  is  pertinent,  and  the 
reasons,  as  I  see  them,  are  significant 
They  are  chiefiy  two:  in  the  first  place, 
most  lower  animals  are  easily  obtained, 
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kept  in  confinement,  bred  and  reared  for 
experimental  purposes;  in  the  second  place, 
many  of  them,  in  comparison  with  human 
beings,  can  be  readily  controlled  through- 
out their  lives  and  subjected  to  experi- 
mental  conditions,  in  definite  and  measur- 
able ways.  Because,  then,  of  the  availabil- 
ity and  controllability  of  lower  animals,  it  is 
far  easier  and  more  satisfactoiy  to  make 
preliminary,  exploratory  and  problems  de- 
fining observations  on  their  behavior  rather 
than  on  that  of  man.  It  is  further  to  be 
considered  that  the  time  of  a  human  sub- 
ject is  worth  infinitely  more  than  that  of  an 
infrarhuman  subject.  On  the  whole,  it 
seems  clear  that  we  work  to  advantage  in 
the  early  stages  of  our  science  of  behavior 
by  letting  the  lower  animals  help  us  to  the 
formulation  of  our  problems  and  the  devel- 
opment of  our  methods.  Once  fairly 
oriented  and  reasonably  skilled  in  our  tech- 
nique, we  may,  with  better  effect,  attack 
the  problems  of  human  behavior. 

The  above  considerations  lead  to  yet  a 
further  reflection  concerning  the  relation  of 
the  study  of  the  behavior  of  infra-human 
organisms  to  that  of  man.  To  the  writer,  it 
seems  of  preeminent  importance  that  we 
prepare  for  rapid  advance  in  our  knowl- 
edge of  human  behavior  by  the  systematic, 
thoroughgoing  study  of  the  behavior  of 
some  one  or  more  of  the  anthropoid  apes 
and  of  the  higher  monkeys.  These  crea- 
tures are  nearest  of  kin  to  man,  alike  in 
structure  and  in  behavior,  and  it  is  quite  as 
surprising  as  it  is  unfortunate  that  we 
should  know  so  little  definitely  concerning 
their  mental  characteristics  or  the  facts  and 
laws  of  their  behavior.  It  may  fairly  be 
urged,  I  think,  that  no  task  comparable  in 
importance  with  that  of  the  systematie 
study  of  the  instincts  and  intelligence  of 
the  apes  lies  before  the  behaviorist  Be- 
cause of  this  strong  conviction,  I  wish  to 
present  the  following  plan,  which  is  quite 


as  much  in  the  interest  of  a  study  of  man's 
behavior  as  of  that  of  the  anthropoid  apes 
themselves. 

It  is  proposed  that  a  permanent  station 
be  established  in  some  tropical  countiy 
(Borneo  and  Jamaica  would  seem  well 
worth  considering)  where,  under  favorable 
conditions,  certain  of  the  apes  can  be  bred, 
reared  and  observed.  Year  after  year,  the 
staff  of  such  a  station  should  conduct  ays- 
tematic  experiments  with  these  animals  and 
record  observations  of  their  behavior  in 
their  semi-wild  state.  There  should  be 
equally  good  opportunities  for  natoraliBtic 
and  for  experimental  woric,  for  the  stady  of 
the  development  of  forms  of  behavior,  and 
of  the  relations  of  particular  acts  to  definite 
environmental  or  other  conditions.  The 
value  of  such  work  would  depend  largely 
upon  its  continuance  over  a  long  period  of 
time  and  upon  the  possibilities  of  breeding 
the  animals  and  of  observing  the  devebp- 
ment  of  activities.  To  any  one  interested 
in  the  study  of  behavior,  an  elaborate  pro- 
gram of  research  will  at  once  present  itself. 
It  is  wholly  unnecessary,  at  this  time,  to 
enter  into  the  details  of  such  a  plan.  Suf- 
fice it  to  say  that  several  biologists  and 
psychologists,  who  have  been  consulted  con- 
cerning it,  enthusiastically  approve  of  the 
proposal  and  earnestly  hope  that  saeh  a 
station  may  be  established. 

This  plea  for  special  and  unique  facilities 
for  the  systematic  study  of  the  apes  is  pre- 
sented to  you  because  upon  students  of 
genetics,  eugenic  investigators,  and  sociolo- 
gists, quite  as  heavily  as  upon  behavioiists 
and  pi^chologists,  must  rest  the  responsi- 
bility of  carrying  out  any  such  proposaL 
Moreover,  I  can  urge  the  plan  upon  yoor 
consideration  with  enthusiasm  becanse  I 
fully  believe  that  this  apparently  round- 
about way  to  knowledge  of  the  laws  of  our 
own  behavior  is  in  reality  the  most  direet 
and  desiraUe  way.    Certain  it  is  that  if 
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we  neglect  our  present  opportunities  to 
stndj  the  anthropoids,  onr  children's  chil- 
dren will  condemn  ns  for  neglecting  in- 
valuable opportunities.  To-day,  the  chim- 
panzee, the  orang-outang,  the  gibbon,  as 
well  as  many  species  of  monkey,  are  at  hand 
for  observation.  A  generation  or  two 
hence,  many  of  the  primates  may  be  ex- 
tinct. Should  we  not,  in  the  interests  of 
genetics,  whether  we  be  concerned'  pri- 
marily with  problems  of  structure  or  of 
function,  see  to  it  that  we  adequately  use, 
for  the  purpose  of  advancing  human  wel- 
fare, our  present  primate  materials  f 

BOBEBT  M.  YeBEES 

Hakvabd  Univkbsitt 


SWEATING  THE  SCIENTIST^ 

In  the  four  last  numbers  of  Science  Progreu 
a  notice  has  been  inserted  asking  for  infor- 
mation on  the  emoluments  of  scientific  work- 
ers; and  a  considerable  number  of  interesting 
replies  have  been  received.  They  are  not 
numerous  enough  to  form  a  basis  for  any 
statistical  investigation  of  the  subject — ^which 
it  is  hoped  may  be  attempted  later  on  when 
more  evidence  has  been  collected;  but  the 
replies  received,  combined  with  information 
which  may  be  otherwise  obtained,  suffice  to 
prove  the  low  scale  of  payment  given  through- 
out the  British  Empire  for  such  work. 

The  term  "scientific  worker*'  includes,  ac- 
cording to  the  notice,  all  salaried  workers — 
that  is,  men  of  all  grades,  namely,  research 
students,  assistants,  professors,  directors  of 
laboratories,  and  other  fully  paid  workers,  and 
also  half-time  and  whole-time  workers.  The 
duties  generally  include  teaching  and  the  ad- 
ministrative charge  of  university  departments, 
museums  and  special  laboratories.  The  low- 
est scale  of  pay  mentioned  in  the  replies  is 
£85  a  year  for  half-time  work;  but  it  is  notori- 
ous that  a  large  number  of  such  workers,  espe- 

^An  editorial  article  printed  in  the  April  num- 
ber of  Science  Progress  in  the  Twentieth  Century: 
A  Quarterly  Jowmal  of  Scientific  WcrJe  and 
Thought,  edited  by  Sir  Bonald  Boss. 


cially  in  medical  subjects,  are  paid  nothing 
at  alL  The  pay  of  junior  posts  (which  are  also 
sometimes  unpaid)  rises  from  about  £120  to 
£200,  £250  and,  rarely,  £300  a  year.  These  are 
of  course  not  so  important  as  the  upper  scales 
of  pay  for  full-time  professorships  and  perma- 
nent appointments.  For  the  latter,  the  high- 
est pay  mentioned  in  the  replies  amounts  to 
£850  a  year,  with  a  small  pension  (Ceylon). 
The  next  highest  are  salaries  of  £750,  both  in 
South  Africa,  and  one  of  £500  in  Oanada, 
with  small  pensions  generally  contributed  to 
by  the  holders  of  the  appointments.  It  is  well 
known  that  many  professorships  in  Britain 
yield  £600  a  year,  with  very  small  contributory 
pensions.  In  no  cases  do  there  appear  to  be 
any  arrangements  for  family  pensions  in  the 
event  of  the  holders'  death — such  as  are  often 
provided  in  the  public  services;  nor  insurance 
against  Olness  or  accident  Notoriously,  very 
few  even  of  the  highest  poets  receive  a  salary 
touching  or  exceeding  £1,000  a  year;  and  in 
nearly  all  cases  the  pensions  are  contributory 
and  are  of  a  very  small  amount — ^retirement 
being  often  compulsory  at  the  age  of  60  or  65 
years.  Progressive  rises  of  pay  are  also  seldom 
provided  for;  so  that  a  man  who  obtains  an 
appointment  when  comparatively  young  can 
seldom  hope  for  any  increase  during  the  rest 
of  his  life.  Lastly,  payment  is  laid  down  at 
many  imiversities  according  to  a  flat  rate,  or 
according  to  fixed  endowments  which  depend 
upon  the  funds  originally  allotted — so  that  no 
provision  is  made  for  retaining  specially  good 
men.  In  some  cases  holders  of  fully  paid  ap- 
pointments are  able  to  increase  their  emolu- 
ments by  outside  work.  Many  medical  pro- 
fessorships are  quite  unpaid. 

The  rates  of  pay  must  be  judged  by  the 
locality  in  which  they  are  given.  Thus  £750 
in  South  Africa  is  worth  very  much  less  than 
that  sum  in  Britain,  the  cost  of  living  being 
I>erhaps  twice  as  great.  A  corresiMndent  from 
Canada  remarks  that  a  salary  of  £800  a  year 
in  England  is  equivalent  only  to  about  £600 
a  year  there,  and  is  not  sufficient  for  a  pro- 
fessor. **  A  member  of  a  learned  community,'' 
he  says,  '^  can  not  live  in  a  back  street  like  a 
laborer,  and  if  he  takes  an  unfurnished  house 
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in  a  good  locality  here  the  lent  will  be  about 
a  quarter  of  his  income.  .  .  .  The  Bmallness  of 
income  results,  in  my  case,  in  my  being  un- 
able to  buy  books,  subscribe  to  scientific  jour- 
nals, or  join  all  the  learned  societies  I  ought, 
or  to  travel  to  see  other  universities."  Similar 
complaints  are  made  frcun  elsewhere;  and  the 
conditions  in  Britain  are  notorious. 

Of  course,  very  junior  posts  are  generally 
financed  by  scholarships;  and  are  naturally  not 
highly  paid  because  the  holders  are  young 
men  who  are,  practically,  being  apprenticed  to 
their  labors.  The  senior  posts  are  those  which 
must  be  considered  in  drawing  any  comparison 
between  the  payment  for  scientific  work  and 
other  lines  of  effort;  and  even  in  this  respect 
other  conditions  besides  the  payment  must  be 
taken  into  account.  On  the  whole,  however, 
such  comparison  leads  to  a  very  unfavorable 
conclusion  regarding  the  present  payment  of 
scientific  workers  in  Britain.  It  is  bad,  com- 
pared even  with  the  Church.  In  middle  posts, 
the  salaries  may  be  slightly  higher;  but  in 
academical  life  the  incumbents  are  obliged  to 
live  in  towns  and  are  rarely  provided  with 
housing.  The  highest  appointments  open  in 
science  certainly  seem  to  be  paid  much  less 
than  the  highest  appointments  in  the  Anglican 
Church — ^though  the  latter  figures  can  not  be 
very  easily  ascertained ;  and,  at  least,  no  scien- 
tific men  have  a  seat  in  the  House  of  Lords 
by  virtue  of  their  office  or  work.  The  highest 
salaries  for  scientific  work  are  very  much  less 
than  those  given  in  the  Army  and  Navy — 
which  reach  to  £4,000  or  £5,000  a  year,  and 
probably  more  when  certain  allowances  are 
added.  The  scientific  and  academical  sides  of 
the  medical  profession  show  a  similar  state 
of  affairs  when  compared  with  the  clinical 
side — ^the  incomes  of  the  former  seldom  if  ever 
exceeding  £1,000  a  year,  while  those  of  the 
latter  are  well  known  to  run  to  many  times 
that  amoimt,  especially  in  surgery.  Compared 
with  the  law,  science  stands  nowhere  at  all  in 
Britain,  either  in  payment  or  in  position.  The 
disparity  is  still  greater  in  comparison  with 
**  business  " ;  and  the  enormous  fortunes  made 
in  innumerable  directions  by  manufacturers, 
shipowners,  retail  and  wholesale  traders,  vend- 


ors of  registered  articles,  financiers,  and  so  on, 
would  in  many  single  cases  cover  the  whole 
funds  allotted  to  science  throughout  the  great 
British  Empire.  Even  certain  branch^  d 
art,  such  as  the  drama,  singing  and  acting, 
have  a  large  advantage  compared  with  scien- 
tific work. 

It  is  in  no  grudging  spirit  that  men  of 
science  will  draw  such  comparisons.  That 
good  pay  should  be  given  for  good  woik  is  an 
elementary  principle  governing  all  lines  of 
effort;  but  another  principle  must  be  hdd  in 
view — ^that,  if  possible,  payment  should  bear 
some  proportion  to  the  value  of  the  kind  of 
work  done.  We  pay  an  architect  or  a  general 
more  than  we  pay  the  bricklayer  or  the  soldior, 
because  the  labors  of  the  former  are  the  more 
important;  and  the  same  principle  should 
carry  weight  in  comparisons  of  the  emolu- 
ments of  the  several  professions.  In  the  two 
previous  numbers  of  Science  Progress,  a  8u^ 
vey  of  the  value  of  scientific  work  to  the  world 
has  been  attempted.  It  is  probably  of  greats 
advantage  to  the  world  than  any  other  line  of 
effort.  Science  has  become  our  premier  indua- 
try,  and  governs  every  other  industry  just  aa 
the  work  of  the  architect  governs  that  of  Ae 
individual  bricklayers.  The  world  reoeiTes  not 
only  **  fairy  tales  "  from  science,  but  also  tiie 
most  wonderful  fairy  gifts — a  greater  knowl- 
edge of  the  universe  in  which  we  live,  a 
greater  power  over  nature  and  over  barbarism, 
greater  precision  in  invention,  in  the  treat- 
ment and  prevention  of  disease,  and  in  our 
manner  of  judging  regarding  all  matters  un- 
der discussion.  Can  it  be  truly  said  that  the 
labors  of  any  other  professions  are  so  valuable 
to  mankind?  Where  the  priest,  the  clinician, 
and  the  lawyer  do  good  service  to  the  few 
people  surrounding  them,  and  the  soldier, 
sailor  and  politician  do  good  service  for  their 
country,  the  discoverer  confers  benefits  upon 
the  whole  world,  and  not  for  the  present  gen- 
eration only,  but  for  all  times.  We  have 
already  argued  the  case.  Mathematics,  chem- 
istry, physics,  physiology  and  pathology  have 
practically  built  up  all  those  great  and  won- 
derful additions  which  modem  civilization 
has  added  to  the  civilization  of  the  past,  and. 
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with  their  sisters  of  the  arts,  have  made  a 
(tting  palace  for  what  ought  to  be  a  higher 
race.  Yet  the  payment  of  the  highly  qualified 
men  of  the  same  age  who  were  not  so  unwise 
and  who  are  still  perfecting  them  is  less  than 
that  given  to  all  the  other  professions,  and, 
compared  with  the  value  of  the  work,  is  almost 
infinitely  less.  Indeed  it  would  appear  that 
the  second  principle  enunciated  above  is  just 
the  opposite  of  the  truth — that  work  is  paid 
for  in  the  inverse  ratio  of  its  value:  and  this 
is  not  a  mere  cynical  gibe,  but  the  actual 
truth.  The  greatest  benefits  which  the  world 
has  ever  received,  that  is,  those  which  it 
has  received  from  science,  literature,  art  and 
invention,  have  generally  been  paid  for  not 
at  all. 

But  it  may  now  be  said  that  the  scale  of 
payment  for  science  is  purely  a  question  of 
supply  and  demand.  That  is  so — and  the 
same  principle  governs  the  case  of  sweated 
industries  of  all  kinds.  In  the  latter,  the 
employer  exploits  the  necessities  of  a  crowded 
and  poor  population  in  order  to  have  his  work 
done  at  the  cheapest  rate.  As  regards  science, 
however,  the  employer  is  the  public  itself,  and 
the  sweated  laborer  is  the  highest  type  of 
intellect  in  the  country.  The  process  by  which 
the  sweating  is  rendered  possible  is  something 
as  follows :  Young  graduates,  fired  with  enthu- 
siasm for  science  or  with  the  desire  of  investi- 
gating some  question  which  has  occurred  to 
them,  take  scholarships  or  poorly  paid  research- 
Btudentships.  At  first,  while  they  are  young, 
everything  goes  well  with  them;  but  after 
some  years  they  find  that  the  shoe  begins  to 
pincL  Then,  unfortunately,  it  is  too  late. 
IThey  have  lost  the  time  which  they  should 
have  used  in  perfecting  themselves  for  their 
proper  profession,  whatever  that  may  be — ^in 
which  they  have  already  been  outpaced  by 
men  who  formed  these  sciences  in  the  past 
or  so  high-minded  as  themselves.  The  open- 
ing which  they  may  have  taken  five  years 
previously  is  now  closed  to  them;  and  they 
jare  compelled  to  spend  the  rest  of  their  life 
.under  the  paralyzing  influences  described 
«bove.  This  also  is  the  actual  fact;  and  it 
must  evidently  produce  a  disastrous  influence. 


not  only  on  the  men  who  suffer,  but  also  upon 
the  great  studies  to  which  they  devote  them- 
selves. The  most  capable  graduates  are  al- 
ready begiiming  to  perceive  the  truth  and  to 
avoid  the  toils.  The  elder  men,  seeing  that 
investigation  leads  to  nothing,  tend  to  inter- 
est themselves  only  in  teaching,  compilation 
of  text-books,  and  attendance  upon  committees. 
The  enthusiasm  and  concentration  which  when 
found  together  are  called  genius  become  im- 
possible; and  we  look  almost  in  vain  for  that 
high  devotion  to  science  which  is  the  only 
quality  she  rewards  with  success.  And  the 
punishment  does  not  really  fall  so  heavily 
upon  the  worker  himself — ^his  enthusiasm  for 
science  may  quite  possibly  compensate  him 
for  such  troubles  as  those  mentioned  above. 
But  the  punishment  falls  upon  his  family;  it 
falls  upon  the  institution  which  employs  him ; 
it  falls  upon  the  nation  which  allows  such  a 
thing;  and  it  falls  upon  science  herself. 

Besides  the  low  rate  of  pay  given,  there  are, 
in  this  country  at  least,  many  small  abuses 
attached  to  high  intellectual  work.  Even  such 
funds  as  may  be  allotted  are  not  used  to  the 
best  advantage.  Large  portions  of  the  income 
of  many  institutions  are  given  to  the  mainte^ 
nance  of  more  or  less  useless  pursuits — ^which 
were  useful  pursuits  in  the  past,  but  no  longer 
serve  the  world,  or  indeed  serve  it  only  in  a 
negative  sense.  Originality  and  success  in 
research  do  not  receive  their  due  place  in  selec- 
tion for  appointments.  The  best  paid  posts  are 
seldom  given  for  the  best  work  done,  but  rather 
for  qualities  which  are  of  little  account — 
popularity,  eloquence,  text-book  knowledge, 
private  influence,  and  skill  in  the  arts  of  time- 
service.  For  obvious  reasons  it  is  impossible 
to  cite  examples,  but  the  fact  remains.  Of  the 
few  Britons  of  to-day  who  have  done  world- 
service,  how  many  hold  the  leading  public 
posts  even  in  their  own  domain?  We  appear 
to  judge  men,  not  by  the  work  which  they  have 
done,  but  by  the  work  which  we  may  imagine, 
from  their  appearance,  that  they  may  do  if 
we  give  them  an  opportunity.  How  many  of 
our  most  distinguished  writers,  for  example, 
have  received  academic  posts  for  teaching 
their  own  art?    And  how  many  of  otir  most 
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distinguished  men  of  science  aie  now  heads  of 
British  universities  I 

Many  other  disabilities  are  frequently  com- 
plained of  and  resented  by  scientific  workers. 
The  whole  system  of  filling  appointments  re- 
quires careful  reconsideration.  Some  years 
ago  an  excellent  article  on  the  subject  of  ad- 
vertising vacant  appointments  appeared  in  the 
University  Review.  The  advertisements  ai« 
often  issued  when  the  post  has  already  been 
practically  allotted — simply  as  a  kind  of  show 
to  prove  impartiality  on  the  part  of  the  adver- 
tising body.  The  result  is  that  numbers  of 
candidates  are  tempted  to  put  themselves  to 
great  trouble  and  some  expense,  and  are  kept 
upon  the  tenterhooks  of  doubt  for  months. 
Another  abuse,  still  allowed  for  academical 
and  hospital  posts,  is  the  necessity  of  canvass- 
ing  for  appointments — ^a  v«ry  objectionable 
system  which  compels  the  unfortunate  appli- 
cant to  visit  a  number  of  persons  with  whom 
he  is  not  acquainted  and  who  often  have  no 
knowledge  of  his  subject,  and  to  parade  his 
virtues  before  them  in  competition  with  other 
unfortunates  who  are  in  the  same  case.  We 
heard  some  time  ago  of  a  distinguished  mathe- 
matician who  was  obliged  to  sue  humbly  for 
a  poorly-paid  post  before  two  local  trades- 
people— and  who  was  not  accepted.  Oan  any- 
thing show  more  clearly  than  such  a  state  of 
affairs  the  low  position  held  by  high  work  in 
Britain?  Indeed  the  whole  system  so  fre- 
quently adopted  here  of  allowing  scientific  in- 
stitutions, hospitals  and  even  universities,  to 
be  governed  by  committees  of  persons  of  whom 
many  have  no  qualifications  for  the  work,  who 
are  often  not  even  moderately  distinguished 
in  any  line,  but  who  find  their  profit  in  the 
position,  is  thoroughly  discreditable;  and 
recent  disputes  in  the  management  of  certain 
hospitals  have  illustrated  the  defect. 

We  have  recently  started  the  habit  of  giving 
our  rare  professorships  to  foreigners — ^not 
really  because  the  foreigners  are  the  best  men 
for  the  posts,  but  because  the  institution  con- 
cerned likes  to  obtain  a  reputation  for  magna- 
nimity. Yet  foreign  nations  are  not  so  gen- 
erous to  us.  As  a  matter  of  fact  we  buy,  not 
in  the  cheapest  market,  but  in  the  dearest  one; 


and  do  so,  not  from  motives  of  business,  but 
merely  out  of  ostentation.    The  same  indiff6^ 
ence  to  work  done  is  often  manifested  in  the 
honors  given  by  many  learned  bodies.    We 
see  the  academic  laurel  placed  upon  the  brows 
of  soldiers,  sailors  and  politicians — ^men  who 
have  perhaps  done  great  service  in  their  own 
line,  though  not  in  the  line  for  which  such 
honors  should  be  reserved.    The  case  can  of 
course  be  argued — ^as  all  bad  cases  can;  but  it  is 
really  a  matter  of  clean  taste.    Academic  honors 
are  meant  to  promote  great  world-service;  and 
it  is  a  sign  of  national  degeneracy  when  they 
are  given  for  anything  lower.     One  voold 
think  that  our  universities  would  lead  the  waj 
in  this  respect,  but  it  is  not  so.    Some  years 
ago  a  distinguished  colonial  premier  refused 
an  academic  honor  on  these  grounds,  and  at- 
tained great  honor  by  doing  so.    Few  are  the 
struggling  workers  or  the  struggling  canses 
which  have  benefited  by  the  powers  in  the 
hands  of  the  great  learned  bodies.     To  add 
grist  to  their  own  mill  by  subserviency  to 
popular  idols  appears  too  often  to  be  their 
chief  desire;   and  where  a  great  worker  is 
honored  by  them,  he  is  generally  a  foreigner. 
A  still  lower  stage,  however,  has  already  been 
reached — ^where  a  learned  body  decorates  itself! 
We  may  now  ask,  what  exactly  does  the 
British  Empire  do,  as  a  state,  for  science,  or 
indeed  for  any  of  the  higher  forms  of  intel- 
lectual  effort?     Parliament   allots  £i,000  a 
year  to  one  learned  society,  and  another  £1»000 
a  year  for  publications — a  magnificent  endow- 
ment!   It  allows  also  occasional  small  grants 
to  other  institutions;  and  all  these  are  doled 
out  for  the  expenses  of  special  researches. 
The  larger  grants  which  it  gives  to  univer- 
sities are  devoted  chiefly  to  teaching"-^  very 
small  proportion  ever  being  really  available 
for  investigation.     Very  little  of  the  money 
goes  to  the  workers  themselves,  either  to  in- 
crease their  pay  or  to  reward  them  for  services 
rendered;  and  the  state  seems  to  think  that  if 
it  provides  their  test  tubes  and  microscopes  it 
has  done  enough.    In  many  countries  the  gov- 
ernment wisely  pays  meoftbers  of  certain  acad- 
emies; but  in  Britain,  not  only  is  this  not 
done,  but  the  state  actually  exacts  gratuitooa 
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fleryices  fiom  such  members.  For  eziimple,  a 
gorernment  department  wishes  for  expert  ad- 
vice on  some  matter — ^it  ought  to  form  a  com- 
mission of  its  own  and  honestly  pay  the  expert 
members  of  it.  Instead  of  doing  this  the 
goyemment  department  goes  to  some  learned 
society  and  asks  it  to  advise  on  the  scientific 
question  at  issue.  The  society  is  honored  by 
the  request,  and  obtains  the  advice  gratis  from 
its  own  members.  Thus  the  government  gets 
what  it  requires  for  nothing;  the  learned  body 
is  overpowered  with  the  honor  rendered  to  it; 
and  the  unfortunate  worker  is  the  loser.  Such 
action  is  very  common;  unpaid  government 
committees  are  now  becoming  the  rule,  and 
even  reimbursement  of  traveling  expenaes  is 
often  boggled  at.  We  heard  the  other  day  of 
a  man  who  was  actually  found  fault  with  for 
not  attending  a  committee  of  this  nature  for 
which  he  was  not  paid.  In  other  words,  the 
state  exploits  the  man  of  science  on  account 
of  his  enthusiasm  for  his  work  and  his  patriot- 
ism. The  thing  might  be  excused  if  the  state 
were  to  give  large  funds  for  scientific  work,  but 
as  it  does  not  do  so  such  action  is  extraordi- 
nary in  its  meanness  and  impropriety. 

If  any  similar  points  may  be  cited.     The 
board  of  education  expends  annually  an  enor- 
mous sum,  amounting  to  nearly  twenty  miil- 
lions  a  year,  on  low-class  education;  but  what 
does  it  do  for  the  greatest  of  educators — sci- 
ence, literature,  art,  drama,  exploration,  dis- 
covery, invention?    As  was  XK>inted  out  in  the 
last  issue  of  Science  Progress,  the  patent  acts 
do  not  cover  those  whom  th^  should  most 
carefully  protect,  namely  the  men  upon  whose 
investigations     nearly     all     inventions     are 
founded.    Quite  recently  the  House  of  Oom- 
mons  has  given  itself  payment  amounting  to 
over  a  quarter  of  a  million  pounds  a  year. 
Perhaps  this  is  quite  right;  but  may  we  not 
ask  whether  a  small  fraction  of  the  money, 
properly  devoted  to  scientific  investigation  in 
many  lines,  would  not  be  of  much  greater 
benefit  to  the  people  than  are  the  wranglings 
Cf£  party  politicians  over  questions  which  will 
ii€fver  be  honestly  decided  because  tb^  are 
never  honestly  considered?     Still   more  re- 
cently lihe  state  has  given,  very  wisely,  £57,000 


a  year  out  of  the  insurance  fund  for  medical 
researches.  It  was  suggested  at  the  committee 
which  organized  the  management  of  this 
expenditure  that  a  large  prize  should  be 
available  out  of  the  fund  for  important  dis- 
coveries; but  the  money  actually  offered  has 
now  been  reduced  to  a  maximum  of  £1,000. 
In  other  words,  if  a  private  medical  man  were 
to  discover  the  means  of  prevention  or  cure  of 
tuberculosis  or  cancer — ^which  he  would  not  be 
likely  to  do  without  spending  years  of  study 
over  the  theme,  and  probably  losing  his  prac- 
tise in  consequence  of  his  work — his  only  re- 
ward would  be  £1,000 !  The  discoverer  will  not 
be  paid;  and  yet  the  country  hopes  to  have 
discoveries  achieved!  And  this  brings  us  to 
what  is  really  the  crowning  defect  of  the 
national  attitude  towards  high  effort  of  such 
kinds,  namely,  that  it  makes  no  attempt  what- 
ever to  pay  for  any  benefits,  however  great, 
which  it  receives  from  individuals.  A  success- 
ful soldier  may  indeed  receive  a  handsome 
donation,  and  many  politicians  obtain  large 
X)ensions;  but  the  highest  services  in  the 
domains  of  science,  literature  and  art  are  not 
deserving  of  reward! 

The  net  result  may  of  course  be  foretold 
from  these  data.  There  is  much  petty  science, 
petty  literature  and  petty  art;  but  the  more 
arduous  labors  which  require  the  devotion  of  a 
lifetime  are  becoming  increasingly  difficult. 
The  man  of  science  is  now  exactly  in  the 
position  in  which  writers  and  inventors  found 
themselves  before  the  copyright  and  patent 
acts  were  passed.  He  is  never  the  master  in 
his  own  house;  he  is  the  slave  to  institutions 
which  "run  him"  for  what  he  is  worth;  and 
is  seldom  able  to  spend  his  time  in  the  exer- 
cise of  the  lofty  gift  which  nature  has  given 
him.  Still  worse,  the  most  capable  minds  are 
at  the  outset  turned  away  from  fields  in  which 
their  efforts  are  likely  to  be  of  the  highest 
value  to  humanity. 

All  this  really  springs  from  the  curious  and 
stupid  attitude  of  the  public  towards  aH 
forms  of  intellectual  effort.  It  seems  to  take 
no  interest  in  such  effort.  Politics,  game- 
playing  and  picture-shows  are  the  things  which 
amuse  it.    The  great  worker  is  a  mere  book^ 
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worm,  or  a  plodder,  or  a  crank.  But  the  truth 
is  that,  just  as  individuals  have  duties  to  per- 
form to  their  country,  so  have  countries  duties 
V>  perform  to  the  civilised  world.  It  is  ihe 
duty  of  every  nation  to  participate  in  the  dis- 
covery of  the  laws  of  nature,  to  ascertain  the 
cause  of  disease,  to  enhance  the  powers  of  man, 
and  to  widen  the  range  of  his  vision.  What 
does  Britain  do  to  fulfil  this  duty)  She  still 
has  great  workers,  it  is  true;  but  their  work 
springs  from  themselves,  and  not  from  the 
nation.  The  country  does  not  perform  the 
duty  referred  to.  It  has  become  like  a  trades- 
man who  has  reached  great  wealth  by  the 
exercise  of  inferior  arts,  but  who  spends  it  on 
amusements,  pleasures  and  the  ostentation  of 
charity,  without  sparing  a  penny  for  higher 
objects.  This  figure  may  at  least  be  reached 
as  a  rough  integration  of  the  general  complex 
formulfld  of  our  present  condition.  Behind  all 
there  is  a  shadow :  for  nations,  like  individuals, 
must  remain  efficient. 


SFFBCT  ON  THE  PBOPAGATION  OF  ELBC- 

TBIC  WAVES  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  AUGUST  21,  19H 

'  The  committee  for  radiotelegraphio  inves- 
tigation of  the  British  Association  for  the 
Advancement  of  Science  calls  attention  to  the 
fact  that  the  forthcoming  total  eclii>se  of  the 
sun  affords  an  exceptional  and  important  op- 
portunity of  adding  to  existing  knowledge  of 
the  propagation  of  electric  waves  through  air 
in  sunlight  and  in  darkness,  and  across  the 
boundaries  of  illuminated  and  unilluminated 
regions.  The  eclipse  will  be  total  along  a  strip 
extending  from  Greenland  across  Norway, 
Sweden,  Bussia  and  Persia  to  the  mouths  of 
the  Indus.  In  Bussia  the  duration  of  totality 
will  be  a  little  more  than  two  minutes. 

There  are  two  main  points  calling  for  in- 
vestigation during  the  eclipse.  In  the  first 
place,  the  propagation  of  signal-bearing  waves 
through  air  in  the  umbra  and  penumbra  will 
probably  obey  laws  different  as  regards  absorp- 
.tion  and  refraction  from  those  obeyed  in 
illuminated  air.  In  the  second  place,  the 
strength,  frequency  and  character  of  natural 
.electric  waves,  and  of  atmospheric  discharges, 


may  vary.  The  variations  may  occur  either 
because  the  propagation  of  natural  waves  from 
distant  sources  is  facilitated  or  impeded  by  ^ 
eclipse,  or,  possibly,  because  the  prodnctum  of 
natural  electric  waves  or  atmospheric  dis- 
charges is  for  some  unknown  reason  affected 
by  the  eclipse. 

These  points  have  previously  been  inyesti- 
gated  to  only  a  slight  extent  The  obeerven 
of  signals  during  the  solar  eclipse  of  April  17, 
1912,  nearly  all  agreed  that  the  stiengib  of 
the  signals  was  greater  during  the  edipee  than 
an  hour  before  or  after.  There  was  only  one 
special  observation  of  strays  during  the  same 
eclipse,  when  very  pronounced  and  remaikable 
variations  were  recorded  during  the  passage 
of  the  shadow-cone  across  Europe. 

To  investigate  the  propagation  of  signals 
across  the  umbra  it  will  be  necessary  to  a^ 
range  for  wireless  telegraph  stations  on  either 
side  of  the  central  line  of  the  eclipse  to  trans- 
mit signals  at  intervals  while  the  umbra  pasaes 
between  them.     This   transit  of  the  umbra 
occupies  about  two  minutes.    It  is  thus  very 
desirable  that  the  Scandinavian  and  Bnasian 
stations  should  transmit  frequently  through- 
out several  minutes  before,  during  and  after 
totality.    But  stations  other  than  those  favored 
by  their  proximity  to  the  central  line  should 
endeavor  to  keep  a  complete  record  of  the 
.variations  of  signals  during  the  eclipse.   Sta- 
tions in  Europe  west  of  the  central  line  and 
stations  in  the  Mediterranean  and  in  Asia 
Minor  may  find  noticeable   changes  in  the 
strength  of  signals,  particularly  lon^  distance 
signals,  between  the  hours  of  10  a.m.  and  3 
P.M.,  Greenwich  time;  and  it  is  probable  that 
the  stations  of  India  and  East  Africa,  and 
ships  in  the  Indian  Ocean,  may  feel  the  effect 
of  the  penumbra  in  the  afternoon.     On  the 
other  hand,  ships  in  the  Atlantic,  and  fixed 
stations  in  Eastern  Canada  and  die  United 
States,  will  probably  be  affected  by  the  pen- 
umbra in  the  early  morning.     At  Montreal 
the  eclipse  (partial)  is  at  its  greatest  phase  at 
5:52  A.M.  standard  time.    It  is  possible  that 
the  eclipse  may  have  some  influence  even  when 
it  is  invisible. 

The  investigation  of  strays  is  of  as  great 
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interest  as  that  of  signals.  So  far  as  is  yet 
known,  the  natural  electric  waves  reaching 
wireless  telegraph  stations  in  latitudes  higher 
than  50°  appear  to  travel  mostly  from  the 
south.  Thus  the  greatest  changes  produced  in 
8trayB  by  the  eclipse  will  probably  be  experi- 
enced at  stations  in  Scandinavia  and  Eussia, 
to  reach  which  the  waves  must  cross  the  path 
of  the  umbra.  At  the  same  time  changes  of 
some  kind  are  to  be  expected  in  other  districts 
than  these,  and  it  is  therefore  desirable  that 
statistical  observations  of  natural  electric 
waves  be  made  all  over  the  world,  and  espe- 
cially at  places  within  an  earth  quadrant  of 
Bonthem  Bussia.  It  is  also  desirable  that 
meteorological  observations,  including  those 
of  atmospheric  ionization  and  potential  gra- 
dient, should  be  at  the  disposal  of  the  com- 
mittee when  considering  the  records  of  strays 
and  signals. 

The  committee  proposes  to  prepare  and  cir- 
culate special  forms  for  the  collection  of  sta- 
tistics of  signals  and  strays,  esi)ecially  within 
the  hemisphere  likely  to  be  affected  by  the 
eclipse;  they  will  endeavor  to  make  provision 
for  the  transmission  of  special  signals  at  times 
to  be  indicated  on  the  forms;  and  they  will 
offer  for  the  consideration  of  the  authorities 
controlling  stations  near  the  central  line  a 
simple  program  of  work.  The  discussion  of 
the  observations,  and  the  comparison  with 
meteorological  data,  will  be  carried  out  by  the 
committee;  and  digests  of  the  statistics,  to- 
gether with  the  conclusions  drawn  from  the 
analysis,  will  be  published  in  due  course. 

The  committee  would  be  greatly  aided  in 
the  organization  of  this  investigation  if  those 
possessing  the  necessary  facilities  and  willing 
to  make  observations  during  the  eclipse  would 
communicate  with  the  honorable  secretary, 
I>r.  W.  Eccles,  University  College,  London, 
"W.  C,  at  the  earliest  possible  date. 


TBB  NATIBB  TBBCBNTBNABT  CELBBBA- 

TION 

John  Napier's  '' Logarithmorum  Canonis 
li£irifici  Deecriptio"  was  published  in  1614; 
and  it  is  proposed  to  celebrate  the  tercentenary 
<3r£  this  great  event  in  the  history  of  mathe- 


matics by  a  congress,  to  be  held  in  Edinburgh 
on  Friday,  July  24,  1914,  and  following  days. 

The  celebration  is  being  held  under  the  aus- 
pices of  the  Boyal  Society  of  Edinburgh,  on 
whose  invitation  a  general  committee  has  been 
formed,  representing  the  Eoyal  Society  of 
London,  the  Eoyal  Astronomical  Society,  the 
town  council  of  Edinburgh,  the  faculty  of 
actuaries,  the  Eoyal  Philosophical  Society  of 
Glasgow,  the  universities  of  St.  Andrews, 
Glasgow,  Aberdeen  and  Edinburgh,  the  Uni- 
versity College  of  Dundee,  and  many  other 
bodies  and  institutions  of  educational  impor- 
tanca 

Through  the  favor  of  the  editor  of  Science, 
the  president  and  council  of  the  Eoyal  Society 
of  Edinburgh  have  now  the  honor  of  giving* 
a  general  invitation  to  mathematicians  and 
others  interested  in  this  coming  celebration. 

The  celebration  will  be  opened  on  the  Friday 
with  an  inaugural  address  by  Lord  of  Appeal 
Sir  J.  Fletcher  Moulton,  F.E.S.,  LL.D. 
(Edin.),  followed  by  a  reception  given  by  the 
Eight  Honorable  the  lord  provost,  magistrates 
and  council  of  the  city  of  Edinburgh.  On  the 
Saturday  and  Hbnday  the  historical  and 
present  practise  of  computation  and  other 
developments  closely  connected  with  Napier^s 
discoveries  and  inventions  will  be  discussed.  A 
memorial  service  will  be  held  in  St.  Giles' 
Cathedral  on  the  Sunday. 

Among  many  who  have  expressed  a  warm 
interest  in  the  celebration  and  who  hope  to 
take  part  in  the  congress,  may  be  mentioned 
Professor  Andoyer,  Paris;  Professor  J. 
Bauschinger,  Strassburg;  Professor  Hume 
Brown,  Historiographer  Eoyal  for  Scotland; 
Professor  F.  Cajori,  Colorado,  U.  S.  A.;  Pro- 
fessor G.  A.  Gibson,  Glasgow;  Dr.  J.  W.  L. 
Glaisher,  Cambridge;  Professor  Lang,  St. 
Andrews;  Professor  Macdonald,  Aberdeen; 
Professor  E.  Pascal,  Naples;  Professor  Karl 
Pearson,  London;  Professor  Eugene  Smith, 
New  York;  Professor  Steggall,  Dundee;  Pro- 
fessor Whittaker,  Edinburgh. 

Merchiston  Castle,  the  residence  of  Napier, 
has  long  been  occupied  by  the  well-known 
public  school,  which  draws  pupDs  from  all 
parts  of  the  British  empire.    The  governors  of 
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the  school  have  kindly  invited  the  members  of 
the  congress  to  visit  the  castle  and  grounds  on 
the  Saturday  afternoon. 

Eelics  of  Napier,  collected  by  Lord  Napier 
and  Ettrick  and  other  representatives  of  the 
family,  will  also  be  on  view;  and  it  is  intended 
to  bring  together  for  exhibition  books  of  tables 
and  forms  of  calculating  machines,  which 
may  reasonably  be  regarded  as  natural  devel- 
opments of  the  great  advance  made  by  Napier. 

Individuals,  societies,  universities,  public 
libraries,  etc.,  may  become  founder  members 
on  payment  of  a  minimum  subscription  of  £2; 
and  each  founder  member  will  receive  a  copy 
of  the  memorial  volume^  which  will  contain 
addresses  and  papers  read  before  the  congress, 
and  other  material  of  historic  and  scientific 
value.  It  is  important  to  secure  as  many 
founder  members  as  possible,  so  that  a  volume 
may  be  brought  out  worthy  of  the  memory  of 
Napier. 

Ordinary  subscribers  attending  the  celebra- 
tion may  receive  copies  of  the  memorial  volume 
at  a  reduced  price. 

Subscriptions  and  donations  should  be  sent 
to  the  honorary  treasurer,  Mr.  Adam  Tait» 
Boyal  Bank  of  Scotland,  St  Andrew  Square, 
Edinburgh. 

All  who  are  interested  in  this  proposed  cele- 
bration are  respectfully  invited  to  communi- 
cate with  the  general  secretary  of  the  Boyal 
Society  of  Edinburgh,  22  George  Street,  Edin- 
burgh, and  to  announce  their  intention  of 
being  present. 

0.  G.  Kkott, 
General  Secretary 

BOTAL  80CIXTY  OF  EDINBUBOH 


THE   AMEBICAN   ASSOCIATION   FOB    THE 
ADVANCEMENT  OF  SCIENCE 

The  council  met  at  the  Cosmos  Club, 
Washington,  on  Tuesday,  April  21,  1914,  at 
6:45  P.M.  In  the  absence  of  the  chairman, 
Mr.  Diller  presided.  Those  present  were: 
Messrs.  Bowie,  Cattell,  Diller,  Gulliver,  J.  A. 
Holmes,  Howard,  Humphreys,  D.  S.  Johnson, 
John  Johnston,  Kober,  Metcalf,  Pickering, 
Shear,  Trelease  and  Twitmeyer. 

The  financial  report  of  the  permanent  sec- 


retary was  read  and,  on  motion,  was  approved 
and  ordered  printed. 

Mr.  Cattell  submitted  the  report  of  the  com- 
mittee on  policy. 

On  motion,  the  following  resolutions  recom- 
mended by  the  committee  on  polic7  wen 
adopted  ad  seriatim: 

1.  Besolved,  that  Professor  Pickering  be  added 
to  the  committee  on  policy. 

2.  Besolved,  that  Dr.  £.  W.  Allen,  of  the  d&et 
of  experiment  stations,  U.  S.  Department  of  Agri- 
culture, be  elected  secretary  of  Section  11  (A-gri- 
culture)  and  that  he  be  authorized,  with  ProfeaBor 
L.  H.  Bailey,  yice-president  of  the  eeetum,  to 
nominate  the  sectional  conunittee  for  Section  M 
and  also  its  representative  on  the  council 

3.  Beeolved,  that  the  permanent  secretary  be  in- 
structed to  inform  Dr.  Bobert  M.  Ogden  that 
no  funds  can  be  provided  for  the  present  for  the 
associate  secretary  for  the  south  beyond  neeenaiy 
clerical  expenses. 

4.  Besolved,  that  the  first  of  the  Jane  IL  Soiitk 
life  memberships  be  awarded  to  Professor  OhaiUa 
Henry  Peck,  of  Albany. 

5.  Besolved,  that  the  entrance  fee  be  remitted  to 
members  of  the  Pacific  Association  of  SeientifiA 
Societies  who  join  the  American  Association  dur- 
ing the  present  year. 

6.  Besdved,  that  the  council  authorise  a  grant 
of  four  hundred  dollars  to  the  Pacific  coast  com- 
mittee for  the  expenses  of  its  membership  com- 
mittee. 

7.  Besolved,  that  the  council  authorise  the  Pa- 
cific coast  committee  to  adopt  the  eonstitution  for 
the  Pacific  Division  and  that  it  be  suggested  that 
the  second  clause  of  the  second  paragraph  of  Art- 
icle 3,  beginning  with  the  word  "except,''  of  the 
constitution  submitted,  be  omitted. 

8.  Besolved,  that  the  council  give  the  treasiuer 
full  power  to  act  for  the  association  in  the  GoUmxa 
will  case. 

^  Besolved,  that  the  council  authorises  the  ap- 
pointment of  Messrs.  Eliot,  Minot  and  Pickenng 
as  a  committee  to  take  the  necessary  steps  to 
amend  the  charter  of  the  association  inereasiB^ 
the  amount  of  property  which  may  be  held  by  the 
association. 

10.  Besolved,  that  the  clerical  expoises  of  the 
committee  of  one  hundred  on  scientifie  researeh 
and  its  subcommittees  be  met  from  the  income 
from  the  permanent  funds  of  the  association. 

11.  Besolved,  that  the  council  welcomes  the  ae- 
tion  of  the  council  of  the  American  Chemical  S»- 
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ciety  favoring  the  plan  of  holding  meetings 
jointly  with  the  American  Assoeiation  at  four- 
year  intervale. 

12.  Besolved,  that  the  publication  of  the  consti- 
tution and  list  of  members  be  postponed  until  Jan- 
uary, 1915. 

On  motion,  it  was  resolved  that  the  sec- 
tional committee  of  Section  C  be  emx)owered 
to  elect  its  vice-president  and  chairman  for 
the  Philadelphia  meeting  in  consultation  with 
the  committee  on  policy. 

L.  O.  Howard, 
Permanent  Secretary 


SCIENTIFIC  NOTBB  AND  NBW8 

Dr.  George  William  Hill,  distinguished 
for  his  contributions  to  mathematical  astron- 
omy, has  died  at  the  age  of  seventy-six  years. 

Dr.  Charles  Santiago  Sanders  Peiroe, 
known  for  his  work  in  logic  and  mathematics, 
died  on  April  19,  aged  seventy-four  years. 

The  National  Academy  of  Sciences  on 
April  22  presented  its  '^medals  for  eminence 
in  the  application  of  science  to  the  public 
welfare,"  to  Colonel  George  Washington 
Goethals  and  Brigadier  General  William 
Crawford  Gorgas.  The  presentation  was  made 
by  Dr.  William  H.  Welch,  president  of  the 
academy,  at  a  diimer  held  in  honor  of  the  re- 
tiring president.  Dr.  Ira  Eemsen,  and  the  re- 
tiring home  secretary,  Dr.  Arnold  Hague. 

Members  of  the  National  Academy  of  Sci- 
ences were  elected  at  the  annual  meeting  on 
April  23  as  follows :  Ernest  Merritt,  physicist, 
Cornell  University;  Moses  Gomberg,  chemist. 
University  of  Michigan;  Edward  Curtis 
Franklin,  chemist,  Stanford  University; 
Frederick  Leslie  Ransome,  geologist,  U.  S. 
Geological  Survey;  Nathaniel  Lord  Britton, 
botanist.  New  York  Botanical  Garden; 
HMfy  Hefberi- iPonaldson,  neurologist,  Wis- 
tar  Lostitute  of  Anatomy;  Herbert  Spencer 
.^eniring^'*  auologist,  The  Johns  Hopkins  Uni- 
versity; Francis  Gano  Benedict,  chemist, 
nutrition  laboratory  of  .the  Carnegie  Institu- 
tion; Wftker  BradjEoid.  CABnon,  physiologist. 
Harvard  University;  Jesse  Walter  Fewkes, 
etlmologist,  Bureau  of  American  Ethnology. 


At  its  annual  meeting  in  Philadelphia  on 
April  25,  the  American  Philosophical  Society 
elected  to  membership  the  following  residents 
of  the  United  States:  Charles  Greeley  Abbot, 
Washington;  James  Wilson  Bright,  Balti- 
more; Bradley  Moore  Davis,  Philadelphia; 
Thomas  McCrae,  Philadelphia;  William  Diller 
Matthew,  New  York;  Alfred  Goldsborough 
Mayer,  Washington;  Samud  Jones  Meltzer, 
New  York;  John  Campbell  Merriam,  Berk- 
eley; Bobert  Andrews  Millikan,  Chicago;  Wil- 
liam Albert  Noyes,  Urbana;  Stewart  Paton, 
Princeton;  Bichard  Mills  Pearce,  Philadel- 
phia; Palmer  Chamberlaine  Bicketts,  Troy; 
Harold  A.  Wilson,  Houston;  Frederick 
Eugene  Wright,  Washington.  Foreign  resi- 
dents were  elected  as  follows:  Shibasaburo 
Kitasato,  Tokyo;  Heike  Kamerlingh  Onnes, 
Leyden;  Vito  Volterra,  Bome. 

Professor  Moses  Gombero,  of  the  Univer- 
sity of  Michigan,  has  been  given  the  gold 
medal  of  the  New  York  section  of  the  Ameri- 
can Chemical  Society  for  his  work  on  the 
trivalence  of  carbon. 

Prince  Galitzik  will  preside  over  the  fifth 
meeting  of  the  Liternational  Seismological 
Association,  to  be  held  in  St.  Petersburg  in 
September. 

Dr.  J.  D.  Falooner,  lecturer  in  geography 
in  the  University  of  Glasgow,  has  been  ap- 
pointed by  the  trustees  of  the  British  Museum 
to  the  Swiney  lectureship  in  geology,  in  suc- 
cession to  Dr.  T.  J.  Jehu. 

Oliver  Bowles,  of  the  department  of  geol- 
ogy and  mineralogy.  University  of  Minnesota, 
has  been  appointed  quarry  technologist  in  the 
division  of  mineral  technology.  Bureau  of 
Mines,  Washington,  D.  C. 

DuRma  the  absence  abroad  of  Mr.  Wil- 
liam H.  Fox,  director  of  the  museums  of  the 
Brooklyn  Listitute  of  Arts  and  Sciences,  Mr. 
Bobert  Cushman  Murphy,  curator  of  mam- 
mals, is  acting  director. 

The  German  geographer,  Dr.  Ewald  Banse, 
has  started  on  an  expedition  for  the  explora- 
tion of  the  Libyan  desert. 

B.  M.  Patten,  Ph.D.,  has  received  an  ap- 
pointment from  the  United  States  Fisheries 
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Department  to  go  on  the  Seneca,  a  govem- 
ment  patrol  veeaeL,  and  make  a  study  of  the 
temperature,  salinity  and  other  qualities  of 
the  water  of  the  ocean  at  yarious  depths. 

Dbs.  S.  ICarks  WHirE  and  Jennings  0. 
Litzenberg,  of  the  medical  faculty  at  the  Uni- 
▼ersity  of  Minnesota,  are  absent  on  leave  the 
current  semester.  Dr.  Frederick  H.  Scott,  of 
the  department  of  physiology,  has  been 
granted  leave  for  the  first  semester  of  1914- 
1915,  and  Professor  Harold  E.  Eobertson,  of 
the  department  of  pathology,  has  been  granted 

• 

a  year's  leave  of  absence  during  1914-1916. 

Professor  B.  Shimek,  of  the  department  of 
botany  of  the  State  University  of  Iowa,  will 
carry  on  research  work  in  Europe  during  the 
remainder  of  the  year.  He  has  been  invited 
to  deliver  a  series  of  twelve  lectures,  chiefly 
on  the  subjects  of  the  plant  ecology  of  the 
American  desert  and  prairie,  and  the  loess, 
at  the  University  of  Prague  during  the  sum- 
mer semester,  1914.  He  will  also  present  two 
papers,  by  request,  before  the  meeting  of  biol- 
ogists and  physicians  to  be  held  at  Prague 
from  May  31  to  June  8. 

Professor  A.  N.  Winohell,  of  the  Univer- 
sity of  Wisconsin,  has  returned  from  a  visit 
to  the  Missouri  School  of  Mines,  the  Univer- 
sity of  Kansas,  the  Agricultural  College  of 
Iowa  and  the  University  of  Illinois.  At  each 
institution  he  delivered  two  lectures,  one  upon 
the  "Mining  Geology  of  the  Butte  District,'' 
and  the  other  upon  the  "  Origin  of  the  Butte 
Ore  Deposit." 

The  Syracuse  Chapter  of  Sigma  Xi  has 
held  two  open  meetings  during  the  past  win- 
ter. At  the  first,  on  February  20,  Professor 
M.  I.  Pupin,  of  Columbia  University,  gave  an 
address  upon  the  topic,  "Wave  Conductors,' 
with  especial  reference  to  the  so-called  Pupin 
conductors  which  have  made  present-day  long- 
distance telephony  possible.  At  the  second 
open  meeting,  March  6,  Dr.  Robert  Aimer 
Harper,  professor  of  botany  at  Columbia  Uni- 
versity, gave  an  address  upon  the  topic, 
"Studies  in  Morphogenesis."  A  large  audi- 
ence consisting  of  both  university  and  city 
people,  greeted  each  lecturer. 


Professor  E.  Heyn,  of  Berlin,  is  this  year 
to  deliver  the  annual  May  lectures  before  the 
Institute  of  Metals,  London,  upon  the  subject, 
"  Internal  Strains  in  Cold  Wrought  Metals." 

The  Friday  evening  meetings  of  the  Boyal 
Institution  were  resumed  on  April  24  when 
Dr.  F.  W.  Dyson,  the  astronomer  royal,  lec- 
tured on  the  stars  around  the  north  pole.  On 
May  8,  Professor  Karl  Pearson  will  give  an 
address  on  albinism  in  men  and  dogs;  and  on 
May  15  Professor  Keeble  will  speak  on 
"Plant  Animals:  A  Study  in  Symbiosis." 

The  department  of  anatomy  at  the  Univer- 
sity of  Minnesota  has  issued  two  volumes  of 
reprints  of  anatomical  literature,  by  the  fol- 
lowing  members  of  the  department:  J.  B. 
Johnston,  B.  E.  Scammon,  W.  F.  Allen,  W. 
A.  Hilton,  E.  T.  Bell,  T.  G.  Lee,  W.  S.  Nick- 
erson,  Robert  Betzgar.  Volume  I.  coven 
1909-11  and  Volume  U.,  1912-13. 

The  University  of  Michigan  has  begun  the 
publication  of  scientific  papers  of  the  museum 
of  zoology,  under  the  general  title  "Occa- 
sional Papers  of  the  Museum  of  Zoology,  Uni- 
versity of  Michigan."  The  papers  are  to  be 
published  separately,  at  irregular  intervals, 
and  will  be  numbered  consecutively.  The 
whole  series  will  be  sent  through  the  univer- 
sity library  to  libraries  and  scientific  institu- 
tions of  a  zoological  nature,  and  the  museum 
will  distribute  copies  of  each  number  to  stu- 
dents interested  in  the  subjects  discussed. 

The  twenty-third  session  of  the  Marine 
Biological  Laboratory,  of  Stanford  University^ 
will  begin  on  Monday,  May  25.  The  regulsi 
course  of  instruction  will  continue  six  we^ 
closing  July  4.  Investigators  and  students 
working  without  instruction  may  make  ar- 
rangements to  continue  their  work  through 
the  summer.  The  laboratory  wOl  be  under 
the  general  supervision  of  Professor  G.  C. 
Price,  instructor  in  charge.  The  laboratory 
provides  for  three  classes  of  studeats:  (1) 
Teachers  and  students  who  have  not  had  the 
advantages  of  laboratory  courses  Ji  zoology. 
(2)  Advanced  students  in  zoology  and  physiol- 
ogy who  wish  to  continue  their  studies.    (3) 
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LiTestigators  who  are  prepared  to  carry  on 
lesearches  in  morphology  or  physiology. 

A  SERIES  of  water-color  plant  studies  painted 
by  the  late  traveler  and  artist,  Miss  Adelia 
Gates,  and  presented  to  the  Smithsonian  Insti- 
tation  by  her  niece,  Miss  Eleanor  Lewis,  of 
Tellow  Springs,  Ohio,  is  now  exhibited  in  the 
new  building  of  the  TJ.  S.  National  Museum. 
The  subjects  treated  embrace  a  wide  range  of 
foreign  and  domestic  plants  painted  by  the 
artist  in  this  country  and  abroad.  Some  addi- 
tions have  recently  been  made  to  the  original 
deposit  by  the  donor  who  has  endeavored  to 
bring  together  all  the  flower  studies  made  by 
Miss  Gates,  many  of  which  were  widely  dis- 
tributed by  her  prior  to  her  death.  With  these 
additions,  the  collection  now  numbers  some 
000  paintings. 

We  learn  from  Nature  that  a  collection  of 
rock  specimens  of  considerable  historic  inter- 
est has  been  presented  to  the  department  of 
minerals  of  the  British  Natural  History  Mu- 
seum. The  specimens  in  question  were  col- 
lected in  Arctic  North  America  by  Sir  John 
Richardson,  who  accompanied  Sir  John 
Franklin's  Arctic  expeditions  of  1819-1827. 
Th^  have  since  that  time  been  kept  in  the 
museum  of  the  Eoyal  Naval  Hospital  at 
Haslar,  but  inasmuch  as  the  fossils  collected  in 
the  same  Arctic  expeditions  are  in  the  Na- 
tional Museum  at  South  Kensington,  it  was 
felt  to  be  in  the  fitness  of  things  that  the 
rocks  should  be  also  preserved  there.  An 
application  was  accordingly  made  to  the  Lords 
of  the  Admiralty  to  sanction  the  transfer  of 
the  -specimens. 

Fbom  June  23  to  30  there  will  be  held  in 
London,  as  we  learn  from  the  London  Times, 
the  third  annual  Litemational  Congress  on 
Tropical  Agriculture,  promoted  by  FAssocia- 
tion  Scientiflque  Internationale  d' Agronomic 
Coloniale  et  Tropicale.  This  society  was 
formed  with  the  idea  of  helping  associations 
formed  in  tropical  colonies  for  the  develop- 
ment of  their  agriculture  to  study  in  common 
'fundamental  problems  connected  with  the  suc- 
ceasful  growing  of  important  natural  tropical 
products,  such  as  rubber,  tea,  coffee,  cocoa, 


tobacco,  cocoanut  oil,  cotton,  jute,  sisal  hemp 
and  cinchoncL  The  value  of  the  results  ex- 
pected from  the  congress  may  be  gauged  by 
the  fact  that  on  the  organizing  committee 
practically  every  tropical  colony  in  the  British 
Empire  is  represented  by  its  principal  agri- 
cultural officer.  Official  notifications  are 
being  sent  out  by  the  British  Foreign  Office 
end  the  Ministdre  des  Affaires  Etrangdres  in 
Paris  to  the  governments  of  all  coimtries 
possessing  tropical  colonies  inviting  them  to 
appoint  official  delegates.  The  congress  is  to 
meet  at  the  Lnperial  Institute,  South  Ken- 
sington, and  among  the  subjects  suggested  for 
papers  and  discussion  are:  Technical  educa- 
tion and  research,  labor  organization  and 
supply,  rubber  production,  development  of 
cotton-growing,  fiber  production,  agricultural 
credit  banks,  agriculture  in  arid  regions,  trop- 
ical hygiene  and  preventive  medicine,  plant 
diseases  and  pests,  and  so  forth.  Numerous 
papers  on  these  and  kindred  subjects  have 
been  promised  by  well-known  exx)erts.  Pro- 
fessor Wynham  B.  Dunstan  is  the  chairman 
of  committee,  and  Dr.  T.  A.  Henry  and  Mr. 
H.  Brown,  of  the  Imperial  Institute,  are  the 
honorary  secretaries. 

Two  models  which  show  how  the  govern- 
ment sells  its  timber  have  just  been  prepared 
in  Washington,  for  display  at  the  forest  pro- 
ducts exposition,  to  be  held  in  Chicago,  April 
30  to  May  9,  and  in  New  York,  May  20  to  30. 
These  models  represent  an  acre  of  western 
yellow  pine  land  in  a  national  forest  of  the 
southwest  before  and  after  logging.  In  the 
model  showing  the  stand  before  the  lumber- 
man goes  into  it  the  trees  range  from  those 
only  a  few  years  old  to  large,  overmature,  stag- 
headed  individuals  more  than  ready  for  the 
axe.  In  the  second  model  the  mature  trees 
and  all  others  larger  than  a  certain  diameter 
have  been  cut  down  and  made  into  logs  and 
cord-wood.  In  this,  as  in  all  government 
sales,  the  stumps  are  cut  low  to  avoid  unneces- 
sary waste,  logs  are  taken  to  a  small  diameter 
well  up  into  the  tree,  and  such  material  as  is 
not  fit  for  lumber  is  converted  into  cordwood. 
Together,  the  models  show  the  care  which  the 
government  requires  of  lumbermen  in  felling 
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old  trees  so  that  the  young  gnrowth  is  not 
injured.  The  brush  is  piled  in  heaps  for 
burning  after  the  lumber  has  been  remoyed,  in 
order  that  the  fire  ukenace  which  foresters  saj 
usually  follows  lumbering  may  be  done  away 
wiih.  The  models  are  on  a  scale  of  about  one 
inch  to  five  feet,  so  that  trees  approximately 
100  feet  tall  are  about  20  inches  high  in  the 
models.  It  is  the  intention  of  the  forest 
service  to  have  these  models  set  forth  certain 
points  in  regard  to  the  timber  sales  conducted 
by  the  government.  They  will  demonstrate, 
in  the  first  place,  that  the  timber  on  the  na- 
tional forests  is  for  use;  placards  tell  how  it 
is  sold  to  the  highest  bidder  when  it  is 
wanted  for  commercial  purposes,  and  how  it 
may  be  given  away  to  local  settlers  and 
prospectors  for  developing  homesteads  or 
mines.  The  models  themselves  indicate  that 
the  timber  is  cut  in  such  a  way  as  to  eliminate 
all  avoidable  waste  of  wood  and  to  secure  a 
continuance  of  the  forest  crop,  not  only  for 
timber  production  but  for  the  protection  of 
the  soil.  They  further  show  the  fundamental 
principles  applicable  to  many  logging  opera- 
tions, that  the  mature  and  overmature  trees 
should  be  removed,  that  thrifty  growing  young 
trees  should  be  left  to  produce  seed  and  insure  a 
reproduction  of  the  stand,  and  that  the  young 
growth  should  be  protected  from  damage  in 
lumbering  operations.  The  models  are  supple- 
mented by  a  graphic  chart,  which  shows  by 
pictured  piles  of  money  and  by  conventional 
trees  of  graded  size  the  increase  of  timber 
sales  on  the  national  forests  from  1905  to 
1913,  inclusive.  In  1905  the  timber  sold 
from  the  national  forests  aggregated  96,000,000 
board  feet,  which  brought  the  government  no 
more  than  $85,000.  Three  years  later  the 
amount  of  timber  sold  increased  to  nearly 
890,000,000  board  feet,  and  the  money  received 
rose  to  $735,000.  In  1911  880,000,000  board 
feet  sold  for  more  than  $2,000,000,  and  in  1918 
more  than  2,000,000,000  feet  brought  in  con- 
tracts amounting  to  $4,500,000.  Not  all  this 
money  was  received  in  any  one  year,  because 
national  forest  timber  is  sold  on  contracts 
which  range  from  one  to  twenty-five  years, 
and  it  is  paid  for  as  cut. 


UNIVSB8ITT    AND    EDUCATIONAL  NEWS 

Thb  Catholic  University  of  America,  Wuiii- 
ington,  will  receive  the  greater  part  of  the  es- 
tate of  $1,000,000  left  by  Theodore  B.  Basse- 
lin,  of  Croghan. 

Mb.  James  Dberino,  in  a  letter  addressed  to 
the  trustees  of  Northwestern  University  and 
of  Wesley  Hospital,  announces  a  gift  oi 
$1,000,000  to  the  hospital.  It  is  provided  that 
Wesley  Hospital  shall  be  a  teaching  hos(dtsl 
under  Northwestern  University.  The  gift  is 
made  in  honor  of  the  donor's  father,  the  late 
William  Deering,  and  his  sister,  Abbie  Jket- 
ing  Howe,  who  died  in  1906. 

An  anonymous  benefactor  has  given  a  sum 
of  $1,200,000  to  the  municipality  of  Berlin  lot 
the  foundation  of  an  open-air  school  for  boys. 
In  the  course  of  instruction  special  attentioii 
will  be  given  to  modern  languages  and  natural 
science. 

Abthub  Tabeb  Jokes,  PhJ).,  has  been  iv 
pointed  assistant  professor  of  physics  at 
Smith  College. 

Henbt  Laueens,  Ph.D.,  has  been  appointed 
instructor  in  biology,  and  George  A.  St^son, 
instructor  in  mechanical  engineering  at  Tale 
University. 

At  Harvard  University,  Dr.  W.  K  Hock- 
ing, professor  of  philosophy  at  Yale  Vmrer- 
sity,  has  been  appointed  professor  of  pbiloa- 
ophy,  and  Dr.  R.  F.  A.  Hoemle,  of  the  Uni- 
versity of  Durham,  assistant  professor  of  phi- 
losophy.   Dr.  £.  M.  East  has  been  promoted 
to  be  professor  of  experimental  plant  morphol- 
ogy and  H.  J.  Hughes,  to  be  professor  of  drl 
engineering.    Dr.  S.  B.  Wolbach  has  been  pro- 
moted to  be  associate  professor  of  bacteriology 
and  Dr.  C.  L.  Bouton  to  be  associate  professor 
of  mathematics. 

The  executive  conmiittee  of  the  Massacha- 
setts  Institute  of  Technology  has  made  iht 
following  promotions  in  the  instructing  staff: 
From  the  grade  of  associate  professor  to  the 
grade  of  professor,  Warren  EL  Lewis,  in  chem* 
ical  engineering;  George  B.  Haven,  in  ma- 
chine design;  Samuel  C.  Prescott,  in  indus- 
trial biology,  and  Charles  B.  Breed,  in  rail- 
road  engineering.     The   following"    assistant 
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professors  have  been  advanced  to  the  g^rade 
of  associate  professor:  Carroll  W.  Doten,  in 
economics;  A.  A.  Blanchard,  in  inorganic 
chemistry;  S.  M.  Qunn,  in  sanitary  biology 
and  public  health;  A.  T.  Bobinson,  in  English; 
A  0.  Woodman,  in  food  analysis.  The  fol- 
lowing instructors  have  been  advanced  to  the 
grade  of  assistant  professors  in  the  depart- 
menta  indicated:  Charles  W.  Green,  in  elec- 
trical engineering;  Henry  H.  W.  Keith,  in 
nayal  architecture;  John  F.  Norton,  in  chem- 
istry of  sanitation;  Joseph  W.  Phelan,  in 
inorganic  chemistry;  George  W.  Swett,  in 
machine  design,  Frederick  H.  Lahee  in  geol- 
ogy. Assistants  advanced  to  the  grade  of  in- 
structors are:  Balph  G.  Adams,  in  mechanical 
engineering;  Arthur  E.  Bellis  and  Charles  L. 
Burdick  in  theoretical  chemistry;  Edward  A. 
Ingham  in  biology;  Norman  Osann  in  elec- 
trical engineering,  and  DeWitt  M.  Taylor,  in 
mechanical  engineering. 


DISCUSSION  AND  COBBESPONDENCS 

INTEBPRETATIOKS  OF  THE  ANOMALIES  OF  GRAVTTT 

Under  this  title  Mr.  G.  K.  Gilbert  discusses^ 
the  investigations  of  Messrs.  Hayford  and 
Bowie*  (of  the  Coast  and  Geodetic  Survey) 
relating  to  terrestrial  gravity,  and  its  appli- 
cation to  observed  earth  movements  by  J.  W. 
Spencer.'  Any  consideration  of  such  impor- 
tant new  problems  should  be  welcomed  as  they 
tend  to  confirm  previous  results,  or  show  their 
weakness  or  the  lack  of  information. 

Hayford  and  Bowie  have  stated  that,  for  the 
purpose  of  making  computations,  the  earth's 

^17.  S.  Geological  Survey,  Professional  Paper 
S5-C,  pp.  29-37. 

s  Hayford,  J.  F.,  and  Bowie,  William,  ''The 
Effect  of  Topography  and  Isostatie  Compensation 
upon  the  Intensity  of  Gravity,"  U.  S.  Goaat  and 
Geodetie  Survey  Special  Pub.  No.  10,  Washing- 
ton,  1912;  Bowie,  William,  '<  Effect  of  Topog- 
raphy and  Isostatie  Compensation  upon  the  Inten- 
ntjr  of  Gravity,"  id..  Special  Pub.  No.  12,  Wash- 
in^^n,  1912. 

a  Spencer,  J.  W.,  "  Belationship  between  Ter- 
restrial Gravity  and  Observed  Earth  Movements 
of  Eastern  America,"  Am,  Jour.  Sd.,  4th  ser.. 
Vol.  35,  pp.  561-673,  1913. 


crust  is  assumed  to  be  in  a  state  of  perfect 
isostacy.  They  show,  contrary  to  Gilbert's 
ideas  on  the  subject,  that  while  this  is  true  for 
the  whole  area  of  the  United  States,  there  are 
large  areas  where  the  anomalies  depart  slightly 
from  the  perfect  balance  and  smaller  areas 
where  the  anomalies  are  considerable.  This 
last  is  the  special  feature  of  Spencer's  applica- 
tion of  the  anomalies  of  gravity  to  earth  move- 
ments. Thus,  at  Washington,  the  excess  of 
gravity  is  equal  to  1,200  feet,  while  the  d^- 
ciency  at  Virginia  Beach  (160  miles  distant)  is 
equivalent  to  a  thickness  of  1,600  feet  of  rock. 

Hayford  and  Bowie  have  found  that  the 
topography  is  all  compensated  within  a  depth 
of  122.2  kilometers  below  sea-level  (although 
they  used  113.7  km.  in  their  gravity  computa- 
tions); that  is,  the  condition  of  stress  at  and 
below  the  depth  of  compensation  is  isostatie,. or 
in  other  words  ^'any  element  of  the  mass  is 
subject  to  equal  pressures  from  all  directions 
as  if  it  were  a  perfect  fluid."  Gilbert  has  mis- 
construed their  conception  of  this,  for  he 
states  **  immobility  at  all  depths  below  that  of 
compensation  is  either  explicitly  or  implicitly 
assumed  by  Hayford  and  Bowie."  He  also  ap- 
pears to  take  the  view  that  even  very  small 
areas  are  completely  compensated,  and  that 
much  of  the  compensation  in  the  vicinity  of 
the  stations,  with  decided  or  large  anomalies,  is 
located  in  the  nucleus.  This  view  is  untenable 
as  shown  by  such  anomalies  as  those  of  Wash- 
ington and  Virginia  Beach,  or  still  greater 
ones  between  Olympia  and  Seattle.  This  com- 
pensation, located  in  the  nucleus,  presupposes 
very  high  rigidity,  which  is  contrary  to  the 
idea  of  complete  local  isostacy,  which  on  the 
other  hand  presupposes  great  plasticity. 

Gilbert  discusses  the  causes  of  the  anomalies, 
favoring  the  one  based  upon  the  local  varia- 
tion of  density  of  the  column  and  heterogeneity 
of  the  nucleus  with  a  sub-crustal  mobile  layer, 
which  accounts  for  the  isostacy.  But  all 
materials  of  the  earth's  crust  are  mobile  under 
long-continued  stress  differences,  yet  there  is 
sufficient  rigidity  in  the  crust  to  sustain  local 
anomalies. 

In  his  discussion,  Gilbert  assumes  that  the 
nucleus  is  composed  of  the  same  materials  as 
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those  of  the  crust,  and  that  the  great  densily 
of  the  earth  (5.6)  is  due  to  *'  compression  by 
pressure/'  in  spite  of  the  remarkable  incom- 
pressibility  of  even  water,  with  the  interior 
heat  acting  contrariwise.  The  most  commonly 
accepted  view  of  the  great  weight  of  the 
nucleus  of  the  earth  is  that  it  is  composed  of 
heavy  metallic  substances;  for  instance, 
astronomer  Ball  regards  meteorites  as  the  re- 
mains of  disrupted  planets  such  as  would  be 
liberated  by  the  explosion  of  the  earth. 

Oonceming  the  relationship  between  the 
anomalies  of  gravity  and  earth  movements. 
Dr.  Gilbert  says: 

Spencer  emphasizes  the  fact  that  there  are  large 
plus  anomalies  within  the  region  once  covered  by  the 
Laorentian  ice  and  regards  it  as  proof  that  the 
rising  of  the  region  after  the  removal  of  the  ice 
load  was  not  caused  by  the  removal  of  the  load. 

Again  he  says: 

The  fact  (of  plus  anomalies  within  this  area) 
may  equally  be  used  to  discredit  the  hypothesis 
underlying  his  mode  of  interpreting  anomalies. 

These  statements  give  neither  the  facts  nor 
arguments  upon  which  Spencer  bases  his 
hyi>othesis  that  the  anomalies  are  not  due  to 
the  removal  of  an  ice  load,  nor  how  the  facts 
discredit  his  hypothesis.  Observing  that  the 
plus  anomaly  (equaling  700  feet  of  rock) 
north  of  the  Adirondacks,  and  the  deforma- 
tion (of  650  feet)  of  the  earth's  crust  as  seen 
in  the  tilted  beaches,  closely  agree,  Spencer 
naturally  concluded  that  there  is  a  direct  rela- 
tionship between  the  two  phenomena.  Farther 
south  in  the  Adirondacks,  composed  of  dense 
rocks,  the  anomaly  of  gravity  is  reduced  to 
200  feet  of  rock.  Southward  from  this  and 
extending  over  a  very  great  region  once 
covered  by  ice  the  anomalies  show  deficiency 
of  weight.  If  the  deformation  adjacent  to  the 
St.  Lawrence  Biver  were  due  to  the  removal 
of  the  ice  sheet,  then  the  region  to  the  south 
should  also  have  been  elevated  to  isostate 
equilibrium. 

Supporting  Spencer's  conclusions,  from  evi* 
dence  lying  outside  of  the  glaciated  region, 
the  Appalachian  belt  and  Florida  are  over- 
weighted, although  much  material  has  been 
removed  from  the  mountains.  On  the  other 
hand,  the  coastal  region  is  found  to  be  under- 


loaded, although  it  is  here  that  the  deposition 
of  the  materials,  brought  down  from  the 
mountains,  have  accumulated.  This  under- 
loading agrees  with  the  subsidence  shown  bj 
the  canyons  and  valleys  indenting  the  sab- 
marine  border  of  the  continent.  Yet  flus 
collateral  evidence  is  not  considered  by  OifterL 

The  observation  of  all  these  features  is  of 
comparatively  recent  date,  yet  th^y  have  the 
greatest  value,  although  they  are  oontraiy  to 
the  hypothesis  that  the  mobility  of  the  earth's 
crust  is  so  complete  that  areas  of  consideraUe 
size  can  not  either  be  loaded  or  unloaded, 
without  being  fully  aocoimted  for  in  the  iso- 
static  balance.  The  phenomena  of  earth  move- 
ments and  of  anomalies  of  gravity  introduces 
new  features  in  the  evolution  of  our  conti- 
nents, which  have  only  begun  to  be  inves- 
tigated. 

It  may  be  added  that  Professor  Leverett  and 
also  Mr.  Taylor  have  just  announced  that  they 
have  found  moraines  in  the  lake  region,  in 
disagreement  with  the  hypothesia  that  the 
deformation  of  the  earth's  crust  is  due  to  the 
removal  of  the  ice — ^results  in  accord  with 
relationship  of  the  anomalies  of  gravity  vaA 
earth  movements  as  lately  first  described  by 
the  present  writer. 

J.  W.  Spenosb 

HEADS   OF   departments:    A   OOHMENTABT  UPOK 

DR.  Johnston's  article 
It  was  very  wholesome  reading  that  Doctor 
Johnston  offered  the  heads  of  departments  in 
his  article  upon  University  Organization,  ap- 
pearing in  the  December  26  issue  of  Sciengb, 
p.  908.  The  unfortunate  conditions  described 
so  truly  he  evidently  finds  existing  not  in  any 
one  special  institution,  but  in  many. 

Any  fair-minded  head  realizes  the  disad- 
vantages under  which  younger  members  of 
his  staff  labor.  Unfortunately,  there  are  many 
professors  who  are  quite  content  to  allow 
their  associates  to  remain  unheard  and  un- 
heeded,  either  because  they  honestly  (and 
ignorantly)  believe  them  lacking  in  wisdom 
or  because  they  fear  the  effect  of  allowing 
them  to  be  in  the  least  prominent.  For  such, 
as  well  as  for  the  more  liberally  inclined, 
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Doctor  Johnston's  frank  utterances  are  of 
benefit  and  form  an  integral  part  of  many 
present-day  expressions  which,  no  doubt,  will 
result  in  bettering  conditions  in  universities. 

Some  readers  of  the  article  referred  to  might 
perhaps  have  desired  more  detailed  expression 
in  the  author's  constructive  paragraphs.  He 
fails,  in  the  estimation  of  the  undersigned,  to 
give  in  sufficient  detail,  suggestions  for  the 
relief  of  the  situation  in  general  existing  be- 
tween a  head  of  department  and  his  staff,  al- 
though it  is  this  feature  which  he  particularly 
criticizes  in  the  article  referred  to.  In  just  what 
position,  for  example,  should  a  head  regard 
his  men,  with  reference  to  their  responsibil- 
ities? In  how  far  would  the  Doctor  make 
them  independent  of  ihe  head,  that  is,  free 
to  act  upon  their  own  intiative,  without  first 
obtaining  the  sanction  of  the  chief,  etc.? 

A  detail  included  in  Doctor  Johnston's 
broad  generalizations  and  annually  clamoring 
for  relief  is  as  follows :  A  head,  in  recommend- 
ing a  member  of  his  staff  for  advancement, 
either  in  rank  or  salaiy,  is  almost  invariably 
and  perhaps  sometimes  unconsciously  influ- 
enced by  prejudice.  The  man  of  pleasing  per- 
sonality or  with  a  possible  dose  social  connec- 
tion or  representing  a  particular  phase  of  the 
work  in  which  the  head  is  interested  is  the 
one  recommended  for  promotion,  although 
others  on  the  staff  are  perhaps  more  useful  to 
the  institution  and  more  deserving  than  the 
party  fortunate  enough,  for  reasons  above 
stated,  to  be  close  to  the  chief.  What  meas- 
ures of  relief  for  this  condition  would  Doctor 
'Johnston  advise? 

We  know  of  one  department  where  the  staff, 
lebelling  at  the  recommendation  made  by 
iheir  head,  drew  up  and  submitted  to  their 
president  counter  resolutions  recommending 
a  fellow  member  other  than  the  one  favored 
by  their  chief.  But  for  the  president  to  give 
heed  to  such  mutinous  ( ?)  expressions,  when, 
•as  the  Doctor  shows,  he  is  dependent  upon  the 
▼ariouB  heads^  would  be  destructive  to  all 
•aysteui  and  discipline. 

The  author  intimates  that  men  of  a  depart- 
ment should  be  at  liberty  to  discuss  matters 
of   their  division  or  department  freely  with 


the  dean  of  a  coll^^  or  even  carry  their  criti- 
cisms and  complaints  to  higher  officials. 
Arguing  by  analogy,  we  must  assume  that  he 
would  have  the  heads  do  the  same — ^namely  go 
around  their'  dean  and  lay  their  woes  before 
a  president  or  even,  disregarding  the  latter 
official,  go  directly  to  the  board  of  regents. 
We  hardly  believe  that  such  a  system  or, 
rather,  lack  of  system,  was  in  the  author's 
mind  at  the  time  he  wrote  the  lines  referred 
to.  If  so,  on  the  principle  of  *'  What  is  sauce 
for  the  goose,  etc.,"  it  would  appear  only  right 
that,  if  the  dean  of  a  college  should  consult  the 
members  of  a  department,  disregarding  the 
head,  he  should  expect  an  equal  disregard  of 
professional  etiquette  on  the  part  of  a  head. 

We  doubt  also  whether  Doctor  Johnston, 
when  he  states,  referring  to  ''the  results  of 
arbitrary  power  placed  in  the  hands  of  single 
men  without  check  or  publicity "  that  "  such 
a  system  always  breeds  dishonesty  and  crime.*^ 
really  refers  to  conditions  in  any  university; 
if  such  is  the  case,  he  uses  somewhat  strong 
language.  One  might,  at  this  point,  be  a  bit 
facetious,  and  we  are  tempted  to  ask  the 
Doctor  what,  in  his  opinion,  the  result  would 
be  if  this  arbitrary  power  were  placed  in  the 
hands  of  married  men? 

Without,  in  any  way,  taking  issue  with  the 
excellent  article  referred  to,  it  suggests  cer- 
tain phases  of  the  problem  which  Doctor  John- 
ston did  not  discuss  and  which  we  mention 
here  at  the  risk  of  being  regarded  presuming — 
believing  that  the  subject  is  one  which  merits 
free  expression  from  all  standpoints. 

This  thought  occurs  to  the  writer.  The  head 
of  a  department  is  g^enerally  several  years  the 
senior  of  his  men  and  with  that  seniority 
should  go  a  maturity  of  judgment  bom  of  an 
experience  generally  lacking  in  the  younger 
men.  Further,  allowing  that  all  the  undesir- 
able traits  listed  by  Doctor  Johnston  may  exist 
in  a  head,  are  we  not  liable  to  find  just  as 
many  or  more  undesirable  characteristics  in 
the  numerous  young  minds  under  him  with 
the  additional  factor  that  the  younger  minds 
of  the  staff  have  not  reached  that  point  in 
development  where  they  can  see  the  futility  of 
such  characteristics? 
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Again  (and  here  is  a  weakness  in  some 
heads,  fortunately  of  rare  occurrence,  which 
Doctor  Johnston  fails  to  take  cognizance  of), 
we  sometimes  see  the  head  of  a  department 
seeking  to  climb  into  favor  with  a  dean,  presi- 
dent or  board  of  trustees  at  the  expense  of  an- 
other department  or  other  departments,  by 
depreciating  the  work  of  others,  by  ridiculing 
or  criticizing  suggestions  not  emanating  from 
his  o^n  department,  by  intimations  and  even 
fabrications  regarding  the  efficiency  of  an 
associated  department,  etc.  Fortunately,  this 
characteristic  on  the  part  of  a  head  is  rare, 
although  the  fact  that  it  does  exist  in  institu- 
tions is  apparent  to  almost  any  worker  who 
has  been  connected  with  universities  for 
twenty  years  or  more. 

Now,  then,  admitting  that  this  weakness 
exists  in  some  heads  and  realizing  that  char- 
acteristics of  this  kind  are  found  more  or  less 
in  many  men,  must  we  not  admit  the  pos- 
sibility of  the  same  existing  in  the  minds  and 
characters  of  one,  two  or  several  of  the  men 
under  a  head?  Do  we  not  see  young  men  in 
the  profession,  desiring  prominence  and  ad- 
vancement in  a  department^  impatient,  sel- 
fishly critical  of  their  chief,  undermining  his 
position  when  possible,  with  the  hope  of  per- 
sonal advancement  and  so  jealous  of  their 
associates  of  equal  rank  as  to  resort  to  ridicule 
or  fabrication  at  their  expense,  if  it  appears  to 
them  necessary  for  their  personal  ambition  I 
This  view,  of  course,  is  an  extreme  one — ^pur- 
posely so— that  we  may  in  taking  to  heart 
Doctor  Johnston's  excellent  remarks,  not  fail 
to  see  the  other  side  of  the  question. 

We  know  young  men  to-day — ^men  of  pro- 
nounced mentality — ^hypercritical  of  their 
chief  and  insistent  upon  the  merits  of  their 
own  views  of  administration — ^views  which 
they  might  radically  change  after  attaining 
maturity  of  experience.  Some  of  these  young 
men  are  of  such  self-satisfied  temperament 
that,  in  years  to  come,  if  they  attain  positions 
of  authority  to  which  they  aspire,  they  will  be 
more  dictatorial  in  their  departments  and 
more  hide-bound  in  their  views  than  the 
chiefs  whose  views  they  now  seek  to  belittle. 


Perhaps  enough  has  been  said  to  indicate  to 
us,  using,  in  part»  a  time-worn  phrase,  that 
there  may  be  a  middle  course  and  that»  in 
swinging  from  the  rocks  on  one  side  of  tiie 
strait,  care  should  be  taken  to  prevent  colli- 
sion with  the  opposite  shore. 

The  efficiency  of  a  department  is,  of  coune^ 
the  standard  by  which  it  is  judged  in  the  up- 
building of  a  university.  What  better  basis 
is  there  than  its  ability  to  give  graduate  work! 
We  know  of  an  institution  fortunate  in  the 
possession  of  a  dean  of  its  graduate  school  who, 
with  remarkable  ability  in  this  particular  line, 
has,  by  many  means,  not  necessarily  through 
the  heads,  acquainted  himself  with  the  powen 
in  this  direction,  exhibited  by  the  various  de- 
partments in  his  institution.  His  records  are, 
therefore,  an  index  of  the  comparative  merits 
and  demerits  of  different  departments  and  will 
doubtless  be  used  for  reference  when  occasion 
demands.  Does  this  not  show  a  tendency  to 
get  away  from  the  autocracy  of  the  present 
system? 

In  the  writer's   own   department,  a  most 
happy  condition,   recently   inaugurated,  pre- 
vails.    The  leading  members  of  the  staff  are 
section  heads,  each  with  his  own  particular 
line  of  work,  his  own  experimental  projecta* 
his  own  employees,  his  own  budget.    The  re- 
sponsibility of  expenditures  and  results  rests 
directly  upon  the  section  head  and  he  is  judged 
accordingly.    The  chief  of  the  department  has 
a  general  oversight  over  the  work  of  his  staff 
and  is  in  charge  of  the  executive  work  of  the 
division.    Regular  meetings  of  the  staff,  with 
the  chief  of  the  division  as  chairman,  are  bald 
for  the  purpose  of  transacting  business  perti- 
nent to  the  division,  such  as  the  approval  of 
projects  or  of  publications,  by  vote;  plana  for 
the  betterment  of  work,  courses  given  in  col- 
lege, eta,  etc.,  and  it  has  been  found  that 
fostering  a  cooperative  spirit  upon  the  part 
of  the  men  and  emphasizing  their  individual 
responsibility  gives  far  better  results  than  the 
opposite  policy--one  which  is  still  followed 
(sad  to  relate)  by  department  heads  who  hav» 
not  yet  '*  seen  the  light."    F.  L.  Washburzt 

XjNrvrasiTT  OF  Minnxsota, 
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Omppenweise  Arthildung,  By  Hugo  De 
Vries,  Professor  of  Botany  in  Amsterdam. 
Berlin,  1913.  Verlag  von  Gebriidor  Bom- 
traeger.  Pp.  viii  -j-  365.  Figs.  121.  Colored 
plates  22.    Price  24  marks. 

Somewhat  more  than  ten  years  has  passed 
since  the  appearance  of  the  first  volume  of 
'^Die  Mutationstheorie "    and   we    are   most 
fortunate  to  have  from  Professor  De  Vries  an- 
other book  that  is  an  extension  of  the  former 
discussion   and   that   also  brings   forward   a 
remarkable  body  of  new  observations  of  very 
great  interest  to  the  workers  in  genetics.    It 
is  not  often  that  an  investigator  is  able  to 
follow  an  earlier  work  of  the  scope  of  ''Die 
tfutationstheorie "  with  a  book  of  as  great 
import,  yet  we  have  in  "  Gruppenweise  Art- 
hildung" a  volume  that  perhaps  outranks  the 
first  contribution  in  matter  and  in  exposition. 
It  will  surprise  even  the  students  of  (Enoihera 
to  note  the  remarkably  wide  range  of  crosses 
among  these  forms  that  De  Vries  has  made 
and  the  extraordinary  mass   of  observations 
that  he  has  accumulated.    These  are  caref  uUy 
indexed  and  readily  accessible  for  reference. 

The  first  part  deals  with  the  origin  of  spe- 
cies by  mutation.  This  is  a  summary  of  the 
views  developed  in  "Die  Mutationstheorie*' 
with  De  Yries's  answers  to  various  criticisms 
that  have  been  expressed  to  about  the  year 
1912.  There  has  been  no  essential  change  in 
Ms  interpretation  of  the  "mutations"  from 
(Enoihera  LamarcJciana,  an  explanation  of 
which  is  offered  by  a  somewhat  more  detailed 
statement  of  his  theory  of  intracellular  pan- 
genesis. Pangens  are  assumed  in  any  indi- 
vidual to  be  in  an  active,  inactive  or  labile 
state,  and  mutations  arise  when  they  are  in  the 
labile  condition. 

As  to  the  status  of  (Enoihera  Lamarch- 
ituui,  De  Vries  stands  by  his  original 
position^  It  is  to  him  representative  of  a  wild 
fpocies  of  American  origin.  Papers  of  the 
reviewer  concerning  the  identity  of  Lamarck's 
plant  of  1796  and  on  the  problem  of  the 
origin  of  the  Lamarehiana  of  De  Vries's  cul- 
tures have  appeared  too  recently  to  find  a 


place  in  his  discussion,  and  probably  for  the 
same  reason  there  is  no  discussion  of  the 
studies  of  Heribert-Nilsson.  De  Vries  takes 
a  clear  position  against  the  view  that  the 
"mutants"  of  Lamarckiana  represent  the 
splitting  of  a  hybrid  form.  He  believes  that 
hybrids  between  species  of  (Enoihera  breed 
true  as  illustrated  by  his  reported  observations 
on  the  cross  between  biennis  and  muricaia. 
When  an  (Enoihera  cross  gives  a  wide  range 
of  variants  in  an  F,  generation,  as  in  the  case 
of  the  hybrids  between  grandifiora  and  Amer- 
ican types  of  biennis,  De  Vries  apparently 
assumes  that  a  mutating  habit  has  descended 
from  one  or  both  of  the  parents. 

Part  two,  treating  of  reciprocal  and  double 
reciprocal  crosses,  gives  in  detail  the  data  upon 
which  the  conclusions  reported  by  De  Vries  in 
1911  were  based.  (Enoihera  biennis  and  0. 
murieaia  of  Holland  are  two  well-defined  spe- 
cies, readily  distinguishable,  which  breed  true. 
Their  reciprocal  hybrids  exhibit  constant  and 
marked  differences  and  in  the  most  striking 
of  their  vegetative  characters  strongly  re- 
semble the  pollen  parent.  So  uniform  is  this 
behavior  that  De  Vries  expresses  the  results 
with  respect  to  the  characters  concerned  by 
two  f ormulflB —  b^m^=m,  and  m X ^  =  ^• 
The  important  peculiarity  of  these  hybrids  is 
then  the  fact  that  they  differ  sharply  from  one 
another  to  a  degree  very  unusual  in  reciprocal 
crosses.  Furthermore,  the  reciprocals  are  re- 
ported to  breed  true  without  exhibiting  varia- 
tion in  the  F,  generation  as  might  be  expected. 

These  reciprocal  crosses  may  be  crossed 
with  one  another  in  two  ways  to  give  double 
reciprocals — (biennis  X  fnturicaia)y(^(muricaia 
X  biennis),  and  (murieaia  X  biennis)^(J>ien- 
nis  X  murieaia).  When  this  is  done  the  con- 
trasted characters  of  the  parent  type  which 
occupies  the  center  of  the  formula  appear  to 
drop  out  and  the  resulting  double  reciprocal 
hybrid  presents  the  characters  of  the  parent 
which  occupies  the  peripheral  position.  Ex- 
pressed in  simple  formuliB,  which  only  apply 
to  the  vegetative  characters  under  considera- 

tion-(6Xm)X(wXW=^  and  (mXWX 
(fi^m)=^  m.     The  products  of  the  double 


650 


SCIENCE 


[N.  S.  Vol.  XYXTX.  No.  100ft 


reciprocal  crosses,  like  the  reciprocals,  also 
breed  true. 

Modifications  of  the  double  reciprocal 
crosses,  termed  by  De  Yries  sesquireciprocals, 
may  be  made  by  combinations  of  the  recipro- 
cals with  the  parents  in  such  a  manner  that 
similar  parent  types  occupy  the  periphery  of 

the  formukfr— 6X(*^X&)=^  (&X*»)X 
&  =  6,  fnX(hXfn)=m,  and  (i»X&)X 
m  =  m.  Other  arrangements  with  the  periph- 
eral positions  of  the  formulsB  occupied  by 
different  parent  types  give  iterative  hybrids — 
hX(hXf^)=ni.     (mXh)X^  =  h     mX 

(mX^)  =  ^>  wid  (bX*»)  X'»  =  *»- 

The  explanation  of  this  remarkable  behavior 
is  not  as  yet  determined.  An  attractive  hy- 
pothesis postulates  the  differentiation  of 
classes  of  gametes  carryinjB^  the  characters  of 
the  parents  in  pure  form  and  their  appropriate 
combinations  either  by  selective  fertilization 
or  through  the  elimination  of  such  gametes 
as  do  not  fit  into  the  assumed  scheiHes  of  com- 
bination. But  these  and  other  speculations 
must  await  the  results  of  cjrtological  studies  as 
well  as  further  experimentation.  An  interest- 
ing peculiarity  of  these  crosses  is  their  very 
high  degpree  of  sterility  and  it  remains  to  be 
seen  whether  the  same  phenomena  will  be 
found  in  other  CEnothera  species  crosses  that 
are  more  fertile.  Thus  it  is  possible  that 
niunerous  and  varied  types  of  gametes  may  be 
developed  by  the  hybrids,  as  theoretically 
would  be  expected,  but  that  physiological  con- 
ditions will  allow  only  certain  types  to  ma- 
ture or  function. 

A  long  and  detailed  account  of  twin  hybrids 
constitutes  the  third  part.  These  classes  of 
hybrids  were  first  discovered  by  De  Yries 
among  hybrids  of  Lamarchiana  with  other 
species  of  (Enothera.  He  has  since  greatly 
extended  his  observations  and  finds  twin  hy- 
brids also  differentiated  when  certain  ''mu- 
tants" from  Lamarchiana  are  similarly 
crossed  (a.  g.,  nanella,  lata,  scinHUanB,  ohhnga 
and  also  tavifolia),  Brevistylia  in  such 
crosses  follows  a  Mendelian  ratio  and  gigai 
gives  intermediate  hybrids.  The  twin  hybrids 
appear  in  the  first  ^hybrid  generation  which 
consists  of  two  sharply  contrasted  groups.    In 


one  group,  termed  lata,  the  characters  of  Lck 
tnarchiana  are  strongly  dominant  over  those 
of  the  other  parent.  In  the  other  group, 
termed  velufina,  the  characters  of  the  other 
parent  dominate  those  of  Lamarchiana,  The 
proportions  of  the  lata  and  velutina  types  ap- 
pear to  vary  greatly  in  different  cultoiea. 
The  velutina  types  breed  true  in  the  second 
and  later  generations,  but  the  IcBia  forms  were 
found  in  certain  cultures  to  split  off  new  lines 
of  velutina  in  successive  generations. 

Another  pair  of  twin  hybrids,  very  differ- 
ent from  loria  and  velutina,  are  distingoiahed 
as  densa  and  laxa.  They  appear  in  crosses  be- 
tween certain  broad-leaved  forms  of  Americsn. 
biennis  and  cruciata  with  Lam^irchiana  or  its 
''mutants."  The  distinctions  here  ooacem 
chiefly  the  form  of  the  foliage  and  the  number 
of  capsules  over  a  given  length  of  stem;  dmta 
is  broad-leaved  with  thickly  crowded  capsules. 
laxa  has  smaller  leaves  and  capsules  less  mi- 
merous.  The  densa  type  breeds  true,  the  lus 
throws  off  in  successive  generations  stUl  an- 
other form,  atra,  distinguished  by  dark  green 
leaves. 

With  the   twin  hybrids  may   be  found  a 
class  of  delicate  and  dwarfed  plants,  the  seed- 
lings of  which  are  etiolated.    These  are  named 
gracilis  and  they  are  present  in  very  diveiK 
proportions.    Very  many  of  the  gracilis  types 
die  as  seedlings,   a  few  with  care  may  be 
brought  to  maturity  as  narrow-leaved  plants 
mostly  sterile.    The  classes  of  dwarfe  that  the 
writer  has  reported  for  a  number  of  crosses 
between    grandiflora   and    American    brants 
may  correspond  to  this  group.    Finally  among 
the  twin  hybrids  are  occasionally  found  plants 
of  marked  size  or  luxuriance  which  appear  to 
hold  to  the  cultures  as  a  whole  a  relation  some- 
what similar  to  that  of  gigas  or  semi^giges  to 
Lamarchiwna.    This  type  is  called  kwo, 

De  Yries  offers  an  explanation  of  twin  hy- 
brids, and  of  the  gracilis  and  hero  typ^ 
through  his  theory  of  mutation,  and  intra- 
cellular pangenesis.  Menddians  may  attonpt 
to  find  in  the  phenomena  the  results  of  reoom- 
binations  of  multiple  factors,  although  they 
will  have  difficulties  in  woridng  out  oonsisteat 
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ratios.  Others  may  be  satisfied  with  an  elastic 
new  that  allows  of  profound  interactions  of 
factors  npon  one  another  with  their  material 
modification  in  the  ''melting  ^t  of  cross 
breeding." 

The  lengthy  fourth  part  is  an  examination 
of  the  chief  new  species  of  De  Vries's  cul- 
tures as  to  their  behavior  in  crosses,  with  spe- 
cial reference  to  an  explanation  of  this  be- 
liayior  on  the  theory  of  intracellular  pangene- 
sis. An  immense  amount  of  detail  is  pre- 
sented, well  sifted,  however,  by  the  summary 
and  conclusions.  It  is  interesting  to  note  that 
of  these  new  species  gigas  alone  is  considered 
as  progressive;  hrevistylis,  ruhrinervis  and 
namUa  are  regarded  as  retrogressive,  lata  and 
BcinHUans  as  degressive,  and  ohlonga  as 
anomalous. 

Finally  a  fifth  part  on  the  cause  of  mutation 
gives  us  the  latest  statement  of  De  Yries's  posi- 
tion. This  part  consists  of  discussions  of  a 
number  of  topics  related  to  other  portions  of 
the  book  or  to  earlier  publications  of  the 
author,  and  constitutes  a  general  summary. 
"  Oruppenweise  Artbildung"  results  from  a 
gradual  accumulation  of  mutations  on  the 
part  of  a  species,  and  hybridization  to  De 
Vries  includes  a  very  much  wider  range  of 
phenomena  than  the  types  interpreted  by 
Mendelian  analysis. 

A  comprehensive  bibliography  of  (Enothera 
esEperimental  literature,  a  full  and  very  valu- 
able citation  of  the  crosses  that  De  Vries  has 
personally  made  among  the  (Enoiheras,  and 
an  excellent  index  complete  the  volume.    The 
121  text-figures  throughout  the  book  are  of 
an  unusually  high  grade,  and  the  22  colored 
plates   admirably  executed.     It  is  greatly  to 
be  hoped  that  the  author  and  publisher  will 
promptly  arrange  for  an  English  translation. 

Bradley  M.  Davis 

Monoffraphia  Uredinearum  sen  specierum 
omnium  ad  hunc  tuque  diem  eognitarum 
descriptio  et  adumbratio  systematica.  By 
P.  and  H.  Sydow.  Yolumen  m.,  Fasci- 
colus  X.:  PucciniacesB,  cum  7  tabulis. 
LipsisBy  !Fratres  Bomtrseger.  1912.  8vo. 
Pp.  1-192. 


The  appearance  of  the  first  part  of  the  third 
volume  of  the  '' Monographia  Uredinearum" 
by  P.  and  H.  Sydow  has  bee'ti  of  especial  inter- 
est to  mycologists  because  it  has  given  the 
first  bit  of  information  concerning  the  classi- 
fication which  the  authors  are  following,  or 
propose  to  follow,  in  this  work.  The  two 
earlier  volumes  (Vol.  I.,  Genus  Puccinia, 
1902-4;  Vol.  11.,  Genus  Uromyces,  1910)  were 
entirely  taken  up  with  the  treatment  of  two 
genera,  Puccinia  and  Uromyces,  without  the 
slightest  hint  as  to  how  they  were  to  fit  into 
any  general  arrangement.  It  seemed  evident 
from  the  beginning  that  these  two  genera 
were  given  preferences  on  account  of  their 
size  and  popular  importance  and  not  because 
they  might  appear  in  that  order  in  any  scheme 
of  classification.  The  correctness  of  this  sur- 
mise is  now  well  shown.  The  third  volume  if 
begun  with  a  key  to  the  genera  of  the  family 
PucciniaceflB,  a  total  of  twenty-five  being  re- 
cognized. In  this  key  Uromyces  is  number  8 
and  Pv4:cinia  number  10.  In  the  preparation 
of  a  work  of  this  nature  there  are  many  obvi- 
ous advantages  in  not  being  hampered  by  the 
publication  of  a  key  at  the  start,  before  all  of 
the  genera  are  fully  studied,  which  must  there- 
after serve  as  a  guide.  The  freedom  with 
which  these  authors  began  their  task  they  have 
deliberately  relinquished,  for  they  are  here- 
with publishing  a  key  to  twenty-five  genera 
although  the  descriptive  accounts  to  date  only 
cover  fully  the  first  sixteen  of  them. 

To  do  the  monographic  work  first  and  follow 
it  with  a  key  will,  however,  evidently  not  suc- 
ceed in  eliminating  difficulties,  as  is  evidenced 
by  an  examination  of  the  present  part.  For 
example,  one  finds  that  the  genera  Uropyxis 
and  Diorehidium  are  recognized  in  the  key  as 
valid,  although  they  have  been  treated  already 
in  previous  parts  as  synonymous  with  Puccinia, 
With  the  exception  of  these  four  genera, 
which  have  been  treated  previously,  the  pres- 
ent part  takes  up  the  genera  in  the  order  of 
the  key  and  proceeds  as  far  as  the  generic 
description  of  TJromycladium,  which  is  the 
sixteenth  genus. 

The  genera  in  the  order  of  their  appearance 
are  as  follows,  Oymnosporangium,  Hamasopra, 
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Opmnoconia,  Phragmidium,  Phragmopyxis, 
Blastospora,  Boairupia,  Triphragmium,  Hap^ 
lophragmium,  SpluBrophragmium,  ArUhomyces, 
Uromyeladium,  These  are  distributed  amojig 
the  three  subfamilies,  PhragmidiesB,  Uro- 
pyxideie  and  PucciniesB,  into  which  the  family 
is  divided.  The  limitation  placed  on  these 
subfamilies  has  not  been  rery  rigid,  for  the 
genus  Triphragmium  is  included  in  two  of 
them,  the  Phragmidie»  and  the  Pucciniee. 
The  authors,  howeyer,  state  that  they  are  un- 
certain regarding  the  place  which  Triphrag- 
mium, Hapalophragmium  and  SphcBrophrag* 
mium  should  occupy  in  their  key.  The  remain- 
ing genera  of  the  family  Pucciniaoee  are 
Dicheirinia,  Oerwaaia,  Hemilea,  Bavenelia, 
Neoravenelia,  Kuehneola,  Puccinioatele, 
SJcierha,  and  presumably  we  may  expect  the 
next  part  to  deal  with  them  in  the  order  given. 
The  classification  shows  conservatism  on 
every  hand  and  especially  in  the  selection  of 
the  characters  upon  which  it  is  founded  The 
old  idea  of  the  importance  of  the  teleutospore 
is  maintained.  Such  a  method  can  be  made 
to  work  very  well  as  long  as  only  the  common 
things  are  considered  from  a  "  practical  stand- 
point," but  when  all  forms  are  considered  from 
a  scientific  standpoint  it  can  not  be  said  to 
have  much  in  its  favor.  The  result  in  the 
present  key  is  uncertainty  and  lack  of  uni- 
formity. The  attempt  to  arrange  the  key  in 
such  a  way  as  to  show  relationships  of  the 
genera  is  highly  desirable,  but  is  not  attained 
when  the  boundaries  for  genera  are  so  loose 
that  species  contained  within  them  admittedly 
indicate  relationships  to  different  subfamilies. 
But  the  composite  character  of  genera  can  not 
be  avoided  with  the  one  character  scheme  as 
a  basis  for  grouping.  Neither  can  the  segre- 
gation of  closely  related  forms  be  prevented 
as  long  as  this  system  is  maintained.  The 
purely  artificial  character  of  number  of  cells 
in  the  teleutospores  will  throw  forms  which 
are  of  undoubted  relation  into  different  genera. 
Numerous  examples  illustrative  of  this  fea- 
ture have  already  been  cited  in  the  literature^ 
and  more  are  constantly  being  found  as  care- 

1  Arthur,  Myeologia,  4:  54-56,  1912,  aad  Orton, 
Myeologia,  4:  194-204,  1912. 


ful  comparisons  are  made.    An  arrangement 
which  places  the  peach  and  plum  rusts  in  the 
genus  with  Puccinia  graminis  and  then  sepa- 
rates a  few  forms  from  Puccinia  into  thft 
genus  Bostrupia  may  be  "  practical,"  bat  if  it 
is  any  way  natural  it  must  be  accidental  H 
Bostrupia  which  differs  from  Puccinia  only  in 
having  the  teleutospores   with   3   or  4  oeQs 
should  be  maintained,  it  is  not  dear  idiy  aer- 
eral  of  the  species  of  Gymnoaporangium  whxA 
have  more  than  2  cells  should  not  be  separated 
into  a  genus  by  themselves,  or  why  the  old 
genus  Phragmidium  should  not  be  broken  up 
into  several  genera,  since  the  number  of  cdls 
in  the  teleutospores  in  this  group  is  hi^ily 
variable.     If  the  forms  on  Boeaceons  hosts 
which    have    2'-«everal    cells    are   worthy  of 
generic    standing    outside    of    the    ordinaiy 
Puccinia  and  Bostrupia  genera,  then  it  ia  not 
clear  why  the  1-celled  forms  on  these  hosts 
should  not  be  separated  from  Uron^yces,  but 
such  has  not  been  done. 

The  bulk  of  the  part  is  taken  up  by  the 
genera  Oymnosporangium  and  Phragmidittm, 
136  out  of  192  pages  being  devoted  to  them 
and  divided  nearly  equally  between  theuL  The 
monograph  of  Oymnosporangium  is  of  inter- 
est in  comparison  with  the  one  published  by 
the  writer  about  a  year  earlier  as  a  Bulletin 
of  the  New  York  Botanical  Garden.*    The 
order  of  arrangement  of  the  species,  the  plsn 
of  the  keys,  and  the  form  of  the  descriptive 
accounts  are  the  same  as  introduced  in  the 
writer's    bulletin.      Three    additional    species 
are  included  in  the   Sydow  monognraph,  all 
described  since  the  appearance  of  the  write/a 
publication  and  founded  on  material  not  seen 
by  him.    As  to  the  validity  and  relationship  of 
the  species  there  has  not  been  the  slightest 
disagreement.    With  one  or  two  exceptions  it 
is  also  to  be  noted  that  the  specific  treabnent 
of  the  Phragmidium  group  is  identical,  so  far 
as  North  American  species  are  concerned,  with 
Arthur's  account  in  the  XJredinales,  "North 
American  Flora."    The  latter,  however,  refers 
some  of  the  species  to  other  genera,  Eariea, 
Kuehneola,  while  the  Sydows  refer  all  to  the 
genus  Phragmidium, 

As  regards  certain  nomenclatorial  qfaeations, 

tVol  7,  No.  26,  1911,  pp.  391-483. 
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it  is  to  be  regretted  that  no  such  Agreement  of 
opinion  can  be  recorded.    When  a  full  liat  of 
f^onjma  is  included,  as  in  the  monograph, 
no  great  difficulty  is  likely  to  be  experienced 
«yen  when  different  authors  choose  to  select 
(iifferent  names  as  the  one  to  be  maintained, 
and  yet  instances  will  arise  which  are  deplor- 
able.    The   very  first  species   in   this   third 
Yolume  of  the  Sydow  monograph  raises  some 
questions.     They  reject  for  it  the  writer's 
combination,  Oymnosporangium  BlcudaUanum 
(Diet.  &  Holw.)  Kern,  although  that  specific 
name  is  without  question  the  oldest,  presum- 
ably because  it  was  founded  on  an  SBcidial 
stage,  2Ecidium  BUudaleanum  Diet.  &  Holw. 
They  also  refuse  to  admit  for  this  species 
another  combination  of  the  writer,  0.  Libo- 
tedri    (P.    Henn.)    Kern,    although    this    is 
founded  on  the  "  all  important "  teleutosporic 
stage  and  is  the  oldest  specific  name  thus  ap- 
plied.      Henning*     used     the     combination 
Phragmidium  Libocedri,  cited  his  specimen  in 
full,  and  accompanied  it  with  an  adequate 
description.     He  was  in  error  in  suggesting 
that  Oymnosporangium  Libocedri  Mayer  was 
the  same  as  his  plant,  and  we  can  not  say  that 
he  transferred  the  Mayer  name  to  Phragmid- 
ium, but  he  nevertheless  very  evidently  did 
intend  to  apply  the  name  Phragmidium  Libo- 
cedri to  his  plant  and  he  characterized  it  ac- 
cordingly.    To  reject  this  specific  name  be- 
cause he  did  not  specially  propose  it  as  new 
seems  to  be  a  motive  which  is  contestable  and 
of  little  import.     Such  a  procedure  not  only 
seems  illogical,  and  is  not  only  not  followed  by 
most  botanists,  but  in  many  similar  cases  not 
by  the  Sydows  themselves.     They  accept  G. 
Sorbi    Kern,    G.    Harhnessianum    Kern,    Gf. 
PhotinicB  Kern,  G.  hyalinum  Kern,  G.  tuhu- 
ledum   Kern,   G.  iransformane  Kern  and   6f. 
hermudiam,um  Earle,  although  not  one  of  these 
was  proposed,  as  a  new  name  in  the  genus 
Oymnosporangium!    They  were  all  transfers 
of  SBcidial  names  as  is  evidenced  by  the  inclu- 
sion of  the  original  authors'  names  in  paren- 
thesis or  the  words  comh.  nov.    Why  not  say 
that  in   these  instances  the  establishment  of 
names  lias  not  been  accomplished  if  one  re- 

•  Hedwigia,  87:  271-72,  1898. 


fuses  to  recognize  sacidial  names  and  there 
has  been  a  failure  to  propose  them  in  Gymno' 
sporangium  as  new?  In  the  case  of  G,  Amel- 
anchieris  £d.  Fisch.  the  matter  is  somewhat 
different,  for  although  Amslanchieria  is  a 
name  proposed  by  de  Candolle  for  the  secidial 
stage  of  the  plant  to  which  it  is  now  applied, 
Fischer  distinctly  stated  that  he  was  not  trans- 
ferring de  CandoUe's  name,  but  proposing  an- 
other just  like  it  as  new.  This  appears  to 
satisfy  the  conditions  which  it  seems  that  the 
Sydows  would  like  to  impose  and  yet  in  this 
very  instance  they  have  given  evidence  that 
they  did  not  regard  Fischer's  name  as  a  new 
one  but  aa  a  transfer,  for  their  Uredineen  Nob 
2287  was  issued  as  Gymnoaporangium  Ameh 
anchieris  (DC.)  £d.  Fisch.,  with  Mcidium 
Amelanchieris  DC.  g^ven  in  parenthesis  aa  a 
synonym.  To  go  back  again  to  the  first  species 
it  is  to  be  noted  that  the  authors  after  reject- 
ing the  specific  names  Blasddleanum  and 
Libocedri  for  it  see  fit  to  retain  their  own 
name  aurantiacum,  although  there  is  a  Gymno- 
sporangium  aurantiacum  of  Chevallier^  pub- 
lished in  1826,  seventy-eight  years  earlier. 

As  regards  the  standing  of  names  applied  to 
stages  other  than  the  teleutosporic,  it  seems 
evident  now  that  these  authors  will  accept 
them  in  cases  where  there  is  no  teleutosporic 
name.  A  number  of  instances  have  already 
been  cited  in  a  foregoing  paragraph.  How- 
ever, in  previous  parts  it  is  not  clear  that  they 
have  been  willing  to  do  this;  for  example 
Uromyces  Silphii  Arth.  founded  on  a  specific 
name,  which  was  originally  applied  to  an 
fficidial  stage,  has  been  renamed  Uromyces 
Junci'tenuis  Syd.  nov.  nom." 

As  already  suggested,  unusually  full  and 
accurate  lists  of  synonyms  have  been  included, 
but  the  arrangement  of  these  is  not  always 
uniform  or  of  such  a  nature  as  to  make  them 
most  usable.  It  is  not  a  straight  chronological 
arrangement  such  as  used  by  many  authors, 
but  the  names  are  grouped  according  to  the 
genera  so  that  specific  names  belonging  to  the 
same  genera  come  together.   If  the  order  of  the 

*  Fl.  Env.  Paris,  1 :  424,  1826. 
BSee  8ydow  Monog.  Ured.,  Vol.  II.,  fasc.  II., 
p.  289,  1910. 
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names  under  a  genus  were  cbronologica]  it 
would  facilitate  matters,  and  while  it  seems  to 
be  thus  in  many  cases,  it  is  by  no  means  uni- 
formly so.  Under  Oymnosporangium  clavart- 
mforme  four  synonyms  in  the  genus  JEcidium 
are  cited,  dated  as  follows,  1801,  1808,  1801 
and  1905;  four  are  also  given  here  under 
Roesielia  in  this  order,  1849,  1887,  1880,  1815. 

In  the  matter  of  illufltrations  the  present 
part  shows  a  considerable  improvement  over 
tile  preceding  parts.  The  drawings  of  the 
spores  show  more  accuracy  in  preparation  and 
do  not  look  so  diagrammatical.  The  fact  that 
other  structures  aside  from  the  teleutospores, 
such  as  peridial  cells,  have  had  representation 
in  these  illustrations  is  a  matter  worthy  of 
favorable  comment.  The  printing  of  the 
plates  on  the  regular  paper  makes  them  some- 
what difficult  to  find.  Since  not  all  species 
are  illustrated  it  is  not  always  possible  to 
tell  from  the  plate  and  figure  number  in  which 
direction  from  the  description  one  should  turn 
to  find  the  illustration.  This  could  be  avoided 
by  including  the  page  number  of  the  plate 
(they  all  have  page  numbers  although  they 
are  not  printed  upon  them)  along  with  the 
plate  and  figure  number  where  the  reference 
is  given  at  the  end  of  a  description.  It  is  also 
very  difficult  to  find  the  description  of  a  figure 
if  one  sees  an  illustration  and  desires  to  look 
it  up.  Aside  from  the  figure  number  there 
might  also  be  given  the  number  of  the  page 
where  the  description  occurs.  These  items 
would  increase  the  amount  of  labor  in  prep- 
aration, but  would  enhance  the  value  of  the 
work  sufficiently  to  warrant  it. 

The  authors  are  to  be  praised  for  the  great 
amount  of  valuable  work  they  are  doing  with 
this  difficult  group  of  fungi,  and  mycologists 
in  general  must  be  exceedingly  glad  that  the 
preparation  of  this  large  monograph  has  pro- 
ceeded so  steadily.  With  the  appearance  of 
the  present  part  the  larger  and  more  impor- 
tant genera  have  received  treatment.  The 
world-wide  treatment  of  such  complex  plants 
must  necessarily  entail  an  enormous  amount  of 
labor  and  must  necessarily  involve  the  inclu- 
sion of  forms  concerning  which  first-hand  in- 
formation may  be  meager.     These   authors 


must  be  commended  for  the  use  which 
make  of  the  work  of  other  specialists. 

That  they  have  drawn  freely  upon  the  ob- 
servations of  others  is  especially  apparent  in 
the  arrangement  of  the  keys,  the  fonn  of 
descriptive  accoimts,  the  synonymy,  and  in  Ihe 
preparation  of  illustrations  in  this  tiiiid 
volume.  A  deplorable  feature  is  that  the 
works  of  other  writers  and  investigators  may 
receive  only  slight  or  even  no  credit  for  the 
parts  which  are  adopted  by  the  authors  or  fol* 
lowed  closely,  whereas  in  minor  portions, 
where  there  may  be  a  difPerence  of  opinion 
they  see  fit  to  call  attention  to  them  in  such  & 
way  as  often  to  bring  discredit  upon  the 
works  which  are  really  so  largely  utilized. 

Frakk  D.  Keev 
pxnnstlvania  state  gollbok, 
State  Oollbos,  Pa. 

The    Primitive    Family   as    an    EducaHondt 

Agency.    By  Jambs  Arthur  Todd.    G.  P. 

Putnam's  Sons,  New  York  and  London,  191S. 

"  The  Primitive  Family  as  an  Educatiofnal 
Agency"  is  frankly  a  brief  against  ^tfae 
family  superstition ''  in  education,  a  brief,  let 
one  in  turn  be  frank  enough  to  say,  that  is 
hardly  needed  by  the  ethnologist  and  that  will 
not  be  heeded,  I  venture  to  predict,  by  the 
sentimentalist. 

To  him  or  her  Professor  Todd  has  under- 
taken to  show  that  the  past  of  the  family  is 
not  all  it  is  supposed  to  be,  that  monogamy, 
for  example,  is  an  acquired  predilection,  that 
in  primitive  circles  kinship  may  be  an  uncer- 
tain notion  and  that  the  ''natural  bond"  be- 
tween parent  and  child  is  merely  a  latter  day 
figment. 

So  sympathetic  am  I  with  Professor  Todd's 
main  undertaking,  the  cornering  of  the  senti- 
mentalist, and  so  much  in  agreement  with 
his  general  contention  that  non-familial  agen* 
cies  may  have  been  or  may  become  much  more 
efficient  in  education  than  the  family  that  I 
am  reluctant  to  criticize  his  method  and  regret 
having  to  question  several  of  his  minor  aiga- 
ments. 

As  to  his  method,  it  may  be  enoug:h  to 
merely  describe  it  as  the  method  of  illiistra- 
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tioDy  a  method  apt  to  be  as  satisfactory  to  those 
with  you  as  it  is  unconvincing  to  those  against 
you.  Professor  Steinmetz  has  pointed  out 
for  all  time  that  haphazard  instances  are  not 
ethnological  proof.  The  soundness  of  the  com- 
parative method  rests  on  the  scrupulous  raking 
through  of  ethnographic  data.  Data  assembled 
oncritically  may  also  be  misleading.  Some  of 
Professor  Todd's  illustrations  are  misleading. 
In  citing  modern  Mexicans  (p.  42) »  for  exam- 
ple, he  is  not  citing,  as  the  text  would  convey, 
a  primitive  people.  On  pp.  39  £f.  he  confuses 
the  grounds  of  divorce  with  the  extent  of  it. 
In  referring  to  the  pirravru  relationship  of 
the  Australian  Blackfellow  (p.  85)  as  an  affair 
of  intermittent  promiscuity  he  api>ears  ignor- 
ant of  the  fact  that  it  is  quite  as  stable  a 
relationship  and  as  carefully  regulated  as  the 
coexistent  pairing  relationship. 

Fortunately  in  spite  of  this  misconception 
Professor  Todd  has  not  fallen  into  the  old 
promiscuity  pitfall.  Still  he  argues  that  in 
view  of  well  verified  sporadic  cases  of  group 
marriage  and  of  periodic  license  monogamy  is 
not  an  innate  instinct.  To  this  contention  it 
may  be  said  that  group  marriage  is  still  too 
obscure  a  fact  to  be  called  upon  with  much 
assurance  in  argument.  Whether  periodic  sex 
license  may  not  be  more  adequately  explained 
as  a  phenomenon  of  the  breaking  down  of 
habit  than  of  the  persistence  of  an  old  habit  is 
certainly  an  open  question.  As  for  other 
deviations  from  monogamy,  polygyny,  poly- 
andry, and  prostitution,  are  they  not  due  to 
social  processes  which  have  rendered  monog- 
amy inadequate,  to  considerations  of  social 
prestige  or  dominion,  to  wealth  or  poverty,  to 
ancestor  worship?  More  social  processes  are 
involved  in  i>olygamy  than  in  monogamy. 

In  education  through  the  family  does  the 
form  of  marriage  matter  at  any  rate  quite  as 
much  as  Professor  Todd  together  with  his 
sentimental  opponents  would  have  us  think? 
Until  very  recently  purposive  education  in  or 
out  of  the  family  has  invariably  taken  the 
form  of  discipline,  and  in  the  polygynous 
patriarchal  family  there  has  ever  been  a 
gxeaUpt  degree  of  discipline  for  offspring  than 
in  any  monogamous  type  of  family.    Then  too 


has  not  even  brittleness  in  marriage  been  ex- 
aggerated as  a  pernicious  effect  upon  offspring? 
Domestic  education  is  essentially  a  matter  of 
imitation,  and  one  adult  may  be  imitated  as 
well  as  another.  Family  discord  is  of  course 
pernicious,  but  brittleness  in  the  marriage  tie 
is  likely  to  preclude  discord,  if  anything. 

But  discipline  is  not  education,  I  shall  be 
told,  nor  is  imitation.  True,  not  in  the 
modern  meaning  of  the  term  education;  but  is 
that  meaning  to  be  reckoned  with  in  consid- 
ering any  type  of  familial  education  as  yet 
known?  In  all  kinds  of  primitive  education 
and  in  all  kinds  of  familial  education,  primi- 
tive and  modem,  there  has  been  but  one  pur- 
pose, the  producing  of  conformity  to  type.  If 
Professor  Todd  had  taken  this  thesis  as  a 
basis  for  his  arraignment  of  the  role  of  the 
family  in  education,  not  merely  pointing  to  it 
from  time  to  time  (pp.  146,  171),  he  would 
have  been  on  safer  and,  I  may  say,  more  fer- 
tile ground.  Moreover  if  he  had  stuck  to  the 
proposition  he  himself  laid  down  at  the  outset 
that  the  bond  between  husband  and  wife  or 
between  parent  and  child  is  a  primeval  tropism 
based  on  the  satisfactions  resulting  from 
safety  and  pleasure  contacts  he  would  have 
been  imder  no  necessity  to  show  that  monog- 
amy was  not  an  instinct,  or  that  in  view  of  the 
practise  of  adoption  there  was  no  natural 
bond  in  parenthood.  Habitual  association  is 
the  natural  bond  in  parenthood  whether  adop- 
tive or  not.  It  is  also  the  natural  bond  in 
marriage,  whether  brittle  or  lax.  The  puU  of 
habit,  whether  in  parentage  or  in  marriage, 
Professor  Todd  together  with  many  other  stu- 
dents has  overlooked. 

Had  he  allowed  for  it,  he  would  have  escaped 
making  several  false  generalizations.  He 
would  not  have  said  that  any  sort  of  sex  con- 
duct was  allowable  among  primitive  men  pro- 
vided it  did  not  infringe  on  the  rights  of 
others  (p.  85) — ^unless  of  course  he  included 
among  rights  the  right  not  to  be  discomfited 
by  innovation,  a  right  most  jealously  safe- 
guarded by  primitive  man.  He  would  not  have 
argued  that  the  family  in  which  indefinite 
notions  of  kinship  existed  could  not  have 
exerted  any  great  disciplinary  force  (p.  86). 
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(How  about  the  coexistence  of  juridical  par- 
enthood and  of  discipline  in  the  patriarchal 
family?)  Nor  would  he  have  concluded  that 
sex  taboos,  the  demarcation  of  masculine  and 
feminine  interests,  resulted  in  social  discord 
(p.  54).  He  would  have  realized  that  sex 
taboos  have  quite  the  opposite  effect,  protect- 
ing the  habits  of  one  sex  against  the  habits 
of  the  other.  He  might  also  have  realized 
that  age  class  similarly  protects  itself  against 
age  class  and  that  respect  for  age  is  merely  a 
survival  of  the  rigid  age  class  demarcations  of 
primitive  circles,  in  no  sense  a  development 
(p.  181). 

Until  comparatively  recently,  ''the  forma- 
tion of  a  body  of  habits,"  sex  habits,  age-class 
habits,  family,  clan  or  tribe  habits  was  the 
goal  of  all  education.  As  Professor  Todd  has 
well  pointed  out  (pp.  143-4),  primitive  edu- 
cation planned  to  adjust  youth  to  a  static 
environment,  to  fit  each  boy  and  girl  into  a 
set  place  from  whence  no  departure  was  pos- 
sible, except  into  another  set  place.  Modem 
education  at  its  best  plans  to  develop  in  all  of 
us  adjustability  to  a  changing  environment, 
together  with  a  capacity  to  control  our  en- 
vironment, t.  6.,  it  plans  to  develop  personality. 
To  its  part  in  this  new  venture  of  education 
the  modem  family  is  not  yet  awake.  Hence  its 
discredit  in  the  eyes  of  Professor  Todd  and 
other  modem  educators.  Once  it  realizes  that 
of  all  educational  agencies  it  has  unique  op- 
portunities to  develop  personality,  that  far 
better  than  the  school  or  the  club  it  may  lead 
a  child  to  think  for  himself  and  to  have  the 
courage  of  a  minority,  once  the  family  be- 
comes alive  to  this  new  role — ^perhaps  the 
coming  ''transcendent  and  valuable"  role 
Professor  Todd  has  in  mind  for  it,  it  may 
assert  with  success  its  old  claim  to  educational 
prestige — and  not  before. 

Elsie  Clews  Pabsons 


NOTES  ON  THE  SEA  ELEPHANT 
(MIBOUNGA  LEONINA) 

Mr.  Robert  Cushman   Murpht  has  pub- 
lished  in   the  American  Museum   BuUetin^ 

1  Sua,  Am.  Mus,  Nat.  Hisi.,  Vol.  XXXIU.,  Art 
n.,  pp.  6^-79,  pis.  I.-VII. 


an     interesting     and     splendidly    illustrated 
paper  entitled  "Notes  on  the  Sea  Eleplumt 
Mirounga   leonina*'    (linne).     This  artide 
embodies  the  observations  made  by  Mr.  Murphy 
during  a  whaling  and  sealing  voyage  to  the 
South  Georgia  Islands  on  the  brig  Dakjf  of 
New  Bedford.     Although  sea  elephants  have 
been  himted  for  many  years  and  thousands 
have  been  killed  for  commercial  purposes,  but 
little  accurate   information   as  to  their  life 
history  is  to  be  found  in  the  literature  of  Ihe 
species.    This  is  perhaps  partially  due  to  the 
fact  that  their  habitat  lies  on  the  desolate, 
storm-swept  islands  of  the  South  Atlantic,  in 
a  region  which  holds  out  few  inducements  to 
the  traveler  and  that  almost  the  only  visitors 
to   their  uninviting  breeding  grounds  were 
those  who  came  to  slaughter  the  animals  for 
commercial  gain. 

Too  few  of  these  hunters  were  interested  in 
anything  but  the  number  of  gallons  of  oil 
which  could  be  tried  out  from  each  carcass, 
and  ship  after  ship  returned  loaded  to  the 
gunwales  with  oil  but  empty  of  information 
concerning  the  habits  of  the  greatest  of  all 
the  seals  which  they  were  sweeping  from  off 
the  earth.  This  relentless  slaughter  has  long 
since  passed  the  bounds  of  safety  and  the  sea 
elephant  bids  fair  to  soon  be  numbered  with 
the  Steller's  sea  cow,  an  animal  which  has 
been  swept  away,  leaving  little  but  traditions 
behind. 

Mr.  Murphy's  notes,  taken  with  the  care  and 
interest  of  one  who  came  to  study  and  not  to 
kill,  are  thus  especially  interesting,  and  comr 
bined  with  his  splendid  photographs  form  a 
valuable  contribution  to  the  life  history  of 
the  elephant  seal. 

Dr.  C.  H.  Townsend's  rediscovery  of  the 
northern  sea  elephant  (Mirounga  auguHira- 
etris)  on  Quadaloupe  Island,  and  the  yaluaUe 
collection  of  specimens  and  photographs 
which  he  secured,  have  done  much  to  elucidate 
the  life  history  of  that  species  and  Mr.  Murphy 
has  well  supplemented  his  work  by  this  study 
of  the  southern  animal. 

Bor  Ohapican  Ansbswb 

Amxbican  Mdsbum  or  Natubal  HistosT 
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SPECIAL  ABTICLE8 

OABDS   AS   PSTOROLOOIGAL  APPARATUS 

^  Three  thousand  dollars  a  year  for  a  good 
instructor  and  one  dollar  for  paper  and  pins  " 
are  considered  a  sufficient  equipment  for  a 
fair  elementary  psychological  laboratory  by  at 
least  two  distinguished  American  psycholo- 
gists. The  present  paper  is  a  brief  account  of 
some  of  the  uses  that  may  be  made  of  paper 
in  one  form  only,  playing-cards,  picture  post- 
cards and  library  cards  as  found  on  the 
market.  The  uses  described  here  relate  to 
former  work,  to  work  now  being  done  and  to 
farther  possibilities. 

In  general,  cards  commend  themselves  as 
suitable  exi)erimental  material  on  account  of 
iheii  cheapness,  accessibility,  generality,  more 
or  less  familiarity  and  their  standard  nature 
in  sliape,  size,  weight  and  quality.  The  stand- 
ard nature  of  the  playing  cards  needs  no  quali- 
fication, and  the  variations  of  picture  post- 
cards in  shape,  form,  design,  etc.,  are  easily 
described  and  their  pictorial  features  readily 
reproduced  when  necessary. 

The  frictionless  or  slipping  quality  of  play- 
ing cards  commends  them  for  work  requiring 
speed;  they  were  first  used  in  this  connection 
by  Jastrow^  to  determine  the  so-called  dis- 
crimination   (distinction)    and    choice    time. 
And  as  a  class  demonstration  of  the  time  le^ 
htioDS  oi  these  two  mental  processes  the  cards 
remain  perhaps  as  simple  and  as  cogent  as 
any  material  now  in  use.     Seven  years  later 
Professor  Bergstrom*  used  "tinprinted  cards 
^ih  the  best  slipping  qualities  "  to  study  the 
resistance   or   interference  ofPered  by  an  old 
hsLhit  to  the  acquisition  of  a  somewhat  related 
one.     He  took  advantage  of  the  diminishing 
states  of  resistance  to  measure  the  rate  of  for- 
getting a  habit.    And  further  study  has  shown 
that    an    established   habit   may   not   simply 
interfere,  but  that  it  may  also  favor  the  aoqui- 
sztion  of  a  neve  habit,  i.  e.,  an  old  habit  may 
blow  both  cold  and  hoi,  as  it  were,  in  its  effect 
upon  a  learning  process,  and  thus  a  study  of 
the   potency    of    one   learning   process   upon 

iSdXNCB,  Vol.   Tin.,  1886. 
tAmer.  Jour.  JPsy.,  Vol.  5,  1893. 


another  is  made  possible  by  the  use  of  cards. 
Ooover  and  Angell'  determined  the  effect  that 
skill  in  tossing  colored  cards  into  six  small 
compartments  bearing  colored  labels  has  upon 
the  rate  of  manipulating  the  typewriter.  In 
such  experimentation  playing-cards  have 
proved  exceptionally  useful*  for  the  reason 
that  the  processes  involved  in  their  use  are 
susceptible  of  analysis  to  the  unitary  stage. 
So  that  it  becomes  possible  to  make  a  quanti- 
tative estimate  of  the  units  of  transference 
and  interference. 

The  study  of  the  "Learning  Process"  be- 
gun in  this  country  by  the  original  work  of 
Bryan  and  Harter^  on  ''learning  telegraphic 
language"  inspired  psychologists  to  draft  the 
instruments  of  both  work  and  play  into  the 
service  of  experimentation.  The  hand-ball 
and  short-hand,*  the  game  of  chess^  and  the 
typewriter*  have  each  in  turn  made  notable 
contributions  to  the  learning  process.  But  it 
is  evident  that  neither  these  instruments  nor 
their  uses  are  adaptable  to  the  laboratory  as 
class  apparatus.  Economy  of  time  alone  for- 
bids. Hand-balls  are  inexpensive,  but  ball- 
tossing  as  a  le€uming  process  is  narrow  in  its 
range  and  the  operation  too  fantastic  for  lab- 
oratory purposes.  There  is  need  of  simple  ways 
and  means  whereby  individuals  of  large 
classes  may  participate  in  the  experimental 
operations.  Among  the  more  successful 
means  now  in  use  are  nonsense  syllables*  and 
the  principle  of  reciprocal  substitution  of  let- 
ters, figures  and  conventional  symbols  devised 
by  Jastrow.  We  would  add  to  the  list  the  use 
of  playing-cards  in  conneciion  with  a  disiri- 
huiionrcase.  The  case  and  its  uses  require  a 
brief  description. 

We  have  found  that  a  case  18  inches  high, 
86  inches  long  and  4  inches  deep  will  furnish 
space  for  64  compartments,  having  six  in  the 
vertical  dimension  and  nine  in  the  horizontal. 

•  Amer.  Jour.  Pay.,  Vol.  18,  1907. 

4Eliiie  and  Owens,  Psych.  Bev.,  Vol.  20,  1913. 
^  Psych.  Bev.,  Vol.  4,  1897. 

•  Swift,  Amer.  Jour.  Psy.,  Vol.  14,  1903. 

T  Cleveland,  Amer.  Jour.  Psy.,  Vol.  18,  1906. 

•  Book,  Wm.  F.,  Univ.  of  Mont.  Studies,  1908. 

•  Ebbinghans,  "Ueber  das  Gedachtniss,"  1885. 
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This  arrangement  furniahes  a  compartment 
for  each  card  of  the  pack  of  fif t^-two,  and  at 
the  same  time  preserves  an  approach  to  equal- 
ity between  the  dimensions  without  a  large  ex- 
cess of  compartments.  Each  compartment  is 
three  and  a  half  inches  in  length  by  two  and 
three  fourths  inches  in  height,  and  admits 
completely  the  average  playing-card  when 
tossed.  Each  compartment  is  provided  with 
a  metal  dip  for  holding  detachable  labels  cut 
from  the  cards. 

Even  one  unacquainted  with  card  games  and 
card  lore  will  realize  upon  slight  reflection  the 
well-nigh  endless  variety  of  combinations 
made  possible  by  their  qualities  of  form, 
color  and  number.  The  case  is  so  labeled  that 
the  opportunity  for  forming  associations  be- 
tween contiguous  boxes  and  two  or  more  suc- 
cessive distributions  is  rare.  The  cards  may 
be  unstacked  or  stacked,  according  to  purpose. 
If  the  latter  then  learning  the  order  of  the 
cards  affords  a  method  for  the  study  of  serial 
learning.  The  compartments  receiving  the 
cards  for  any  series  are  viewed  only  during 
the  process  of  distribution,  thereby  creating 
conditions  for  the  study  of  the  sense  of  posi- 
tion. Perhaps  we  shall  make  better  progress 
in  suggesting  the  possibilities  of  problems  and 
methods  by  briefly  submitting  a  problem. 

Let  A  distribute  the  pack  according  to 
number  and  color,  throwing  to  the  diamond 
and  club  compartments  only.  This  requires  26 
compartments,  18  of  which  receive  the  like 
numbered  red  cards  and  13  the  like  numbered 
black  cards.  Let  B  distribute  the  pack  to  26 
compartments  throwing  to  the  red  labels  ac- 
cording to  the  following  plan: -Throw  spades 
to  hearts,  and  clubs  to  diamonds  of  the  same 
niunber;  e.  g,,  K  and  Q  of  Clubs  would  go  to 
K  and  Q  of  diamonds,  respectively,  while  the 
hearts  and  diamonds  would  be  distributed  to 
their  respective  compartments.  We  say  they 
are  '^  resident."  A  and  B  now  practise  for  an 
equal  time  under  uniform  conditions  until  they 
can  distribute  the  pack  of  52  in  about  55  sec- 
onds. They,  then,  exchange  work  and  al- 
though the  cards  are  stacked  the  same  for  both 
series,  A  manifestly  will  have  to  learn  the  lo^ 
cation  of  13  heart  boxes  and  B  13  club  boxes ; 


this  in  itself  is  a  trifle,  but  it  is  coupled  with 
the  fact  that  the  directions  of  the  movements 
from  box  to  box  have  made  for  each  sabject 
about  48,  out  of  52  possible,  changes — ^a  high 
percentage  of  motor  interference.  A  farther 
study  of  the  consequences  of  the  exchange  of 
work  shows  that  25  per  cent,  of  the  sensory 
processes  of  the  new  work  is  identical  with  that 
of  the  old,  while  75  per  cent,  is  different  and 
causes  interference.^^  If  now  the  distributing 
practise  be  continued  until  the  former  speed 
is  attained  ample  opportunity  is  given  to 
study  the  operation  and  fate  of  transferable 
and  interferable  motor  and  sensory  prooesaefl, 
respectively.  And  of  course  material  is  fur- 
nished for  two  '^  learning  curves,''  one  for  the 
first  and  one  for  the  second  series.  Doubtlen 
several  other  problems  solvable  with  this  ma- 
terial and  methods  will  occur  to  the  psycholo- 
gist. In  this  connection  it  may  be  stated  that 
it  has  been  demonstrated  that  the  playing 
cards  and  the  case  constitute  a  psychotech- 
nical  instrument  for  scientific  study  of  certain 
industrial  operations.  This  has  already  been 
demonstrated  by  their  application  to  the  psy- 
chological problems  involved  in  the  distribu- 
tion of  mail  to  letter  cases  as  done  by  post- 
office  and  railway  mail  clerks. 

Picture  Postcards, — The  value  of  pictures 
for  aussage,  memory  and  imaginative  tests 
is    now   generally    recognized    together  with 
possibilities  for  the  study  of  the  more  intri- 
cate problems  of  feelings  and  attitudes.    The 
technique  and  methods  in  these  latter  prob- 
lems have  not  kept  pace  with  those  devised  for 
the  study  of  sensations  and  the  will.     The 
more  complacent  methods  of  introspection  are 
to  no  purpose  in  the  study  of  feelings  and  emo- 
tions since  they  do  not  come  to  order  in  the 
laboratory  nor  wait  for  introspective  analysis; 
and  the  physiographic  methods  hilherto  em- 
ployed require  considerable  supplementing  be- 
fore the  nature  and  relationships  of  the  fed- 
ing  consciousness  are  fully  understood. 

Some  attempt  has  been  made  to  use  the  re- 
productions of  classic  paintings  in  the  study 

^oFor  the  basis  and  methods  by  which  these 
quantities  are  determined  see  Kline  and  Owsbs, 
FsycK  Bev,,  Vol.  20,  p.  224,  1913. 
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of  feeling-tones  only.    And  while  such  pictures 
are  easily  available  their  application  is  lim- 
ited, for  they  are  usually  regarded  by  observ- 
ers as   pleasant   or   indifferent,    seldom    dis- 
tinctly unpleasant.     Their  use   is  thus  con- 
fined almost  wholly  in  one  direction,  viz.,  that 
of  esthetics.     It  is  quite  desirable  to  secure 
msterial  capable  of  stimulating  a  wide  range 
oi  feelings    if   we   would   make    appreciable 
progress  in  their  study.    It  appears  that  the 
advent   of  the  picture  postcards   with   their 
standard  size,  well-nigh  endless  variety  and 
low  price  have  more  than  supplied  the  experi- 
mental   deficiencies    of    the    classic   pictures. 
The  picture  postcards  make  an  appeal  to  the 
whole  gamut  of  human  affections.    The  tech- 
nique for  experimental  purposes  consists  in 
selecting,  adapting  and  in  manipulating  the 
cards  so  as  to  bring  specific  feelings  into  re- 
lief.   To  indicate  uses  as  well  as  difficulties  a 
few  examples  are  submitted.     The  emotions 
that  may  be  produced  under  laboratory  condi- 
tions will  always  be  rather  feeble  and  so  diffi- 
cult to  describe.     The  difficulty  may  be  par-^ 
tially  overcome  by  the  use  of  picture  postcards 
as  material,  some  appropriate  device  for  ex- 
posure   and    the    law    of    dissociation    as    a 
method.    According  to  James*^  the  law  of  dis- 
sociation by  varying  concomitants  holds  for 
feelings  as  well  as  for  sensations.     The  law 
states: 

What  18  assoeiated  now  with  one  thing  and  now 
with  another  tends  to  become  dissociated  from 
either,  and  to  grow  into  an  object  of  abstract  con- 
templation. 

By  alternating  one  picture  with  various 
others  it  is  possible  to  bring  to  notice  obscure 
feeling  responses  that  would  otherwise  go  un- 
reported, e.  g.,  if  a  picture  of  children  at  play 
18  alternated  with  that  of  a  beautiful  woman; 
it  is  often  hard  for  an  observer  to  say  any- 
thing further  than  that  the  pictures  seem  to  go 
well  together.  But  if  the  picture  of  a  drunk- 
ard he  substituted  for  that  of  the  woman,  not 
only  does  the  disgust  at  the  new  combination 
serve  for  an  interesting  study,  but  the  former 
feelings  can  now  be  more  readily  described. 

"  ** Psychology,  Briefer  Course,"  p.  251. 


We  are  thus  furnished  with  a  key  to  discover 
which  feelings  inhibit  each  other,  which  rein- 
force each  other  by  contrast,  and  which  fuse 
into  one  of  a  more  general  attitude.  In  short 
we  are  on  the  road  to  an  analysis  and  synthesis 
of  feelings. 

The  feelings  aroused  by  the  senses  that  re- 
spond to  the  stimuli  of  the  outer  or  external 
world  are  usually  objectified,  i.  e.,  referred  to 
the  source  of  stimulation.  For  this  reason  ob- 
servers are  often  at  an  utter  loss  to  give  an 
account  of  their  attitude  or  to  describe  their 
feelings  in  response  to  a  picture.**  The  psy- 
chologist's only  refuge  here  is  to  call  for  re- 
peated descriptions  of  the  picture  and  to  in- 
terpret the  description  in  psychological  terms. 
It  is  not  difficult  to  devise  conditions  for 
readily  repeating  observations  of  the  cards, 
and  thereby  enable  the  observer  to  carry  the 
description  a  little  farther  each  time.  These 
descriptions,  when  carefully  made,  not  only  re- 
veal the  observers'  feelings  and  attitudes  but 
demonstrate  the  way  in  which  apperception 
depends  upon  attitudes.  These  studies  with 
the  picture  postcards  have  a  practical  bearing 
upon  certain  problems  such  as  the  order  in 
which  pictures  should  be  hung  in  galleries, 
and  the  proper  sequence  and  time  exposure  of 
lantern  slides  in  illustrated  lectures. 

Linus  W.  Kline, 
Chester  E.  Kellogg 


SOCIETIES  AND  ACADEMIES 

THE  ILLINOIS  ACADEMY  OP  SCIENCE 

The  seventh  annual  meeting  of  the  Illinois  Acad- 
emy of  Science  was  held  in  the  engineering  build- 
ing of  the  Northwestern  University,  at  Evanston, 
February  19  and  20,  1914,  under  the  presidency  of 
Frank  W.  DeWolf,  director  of  the  State  Geolog- 
ical Survey.  At  the  Friday  session  the  following 
addresses  were  given: 

^'Becent  Investigations  of  the  Mineral  Be- 
sources  of  the  Country,"  by  the  president. 

"Earth  Tides,"  by  Professor  A.  A.  Michelson. 

"The  International  Phytogeographical  Excur- 
sion," by  Professor  H.  C.  Cowles. 

"Recent  Theories  of  Fertilization  and  Parthen- 
ogenesis," by  Professor  F.  B.  Lillie. 

12a.  Santayana,  "The  Sense  of  Beauty." 
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At  6:30  the  members  of  the  academy  were  en- 
tertained at  dinner  by  Northwestern  University. 
This  was  followed  by  a  reception  in  the  physical 
laboratory  given  by  the  local  chapter  of  Sigma  "Xi. 

At  the  Saturday  meeting  the  following  papers 
were  presented  by  members  of  the  academy: 

"A  Unified  Science  Coarse  for  High  Schools," 
by  Harold  B.  Shinn. 

"Agricultural  Science  in  the  High  Schools  of 
Illinois,"  by  A.  W.  Nolan. 

''Beaction  of  Fishes  to  Temperature,"  by  W. 
M.  Wells. 

''Soil  Moiature  and  Plant  Succession,"  by  G. 
P.  Puller. 

"The  Vacuum  Arc  in  Spectroscopy,"  by  G.  V. 
McGauley. 

"Postglacial  Biota  of  Glacial  Lake  Chicago," 
by  F.  C.  Baker. 

"Behavior  Agreement  Among  the  Animals  of 
a  Community,"  by  V.  E.  Shelf ord. 

"Evaporation  and  Soil  Moisture  in  Forests  and 
Cultivated  Fields,"  by  J.  F.  Groves. 

"On  Conditions  Under  Which  the  Vegetal  Mat- 
ter of  the  Coal  Beds  of  Illinois  Accumulated, ' '  by 
T.  £.  Savage. 

"Comparative  Analysis  of  Text-books  of  Zool- 
ogy," by  E.  B.  Downing. 

"Beeent  Views  Concerning  Electrical  Conduc- 
tion in  Solutions,"  by  L.  I.  Shaw. 

"Preliminary  Note  on  the  Cyclonic  Distribu- 
tion of  Weather  Elements  for  Davenport,  Iowa," 
by  A.  D.  Udden. 

"Water  Control  at  Evanston,"  by  W.  Lee 
Lewis. 

At  the  business  meeting  it  was  decided  to  hold 
the  next  meeting  at  Springfield,  February  18  and 
19,  1915.  The  officers  for  the  ensuing  year  are: 
Pr«MJtfiU,  Dr.  A.  B.  Crook,  Director  State  Museum, 
Springfield;  Vice-president,  Professor  U.  S.  Grant, 
Northwestern  University,  Evanston;  Secretary, 
Dr.  E.  N.  Transeau,  Eastern  State  Normal  School, 
Charleston;  Treasurer,  Professor  J.  C.  Hessler, 
Millikln  University,  Decatur. 

Edoab  N.  Transxau, 
Secretary 

THX   BIOLOGICAL   SOCIXTY   OT  WASHINGTON 

Thx  519th  meeting  was  held  in  the  assembly 
hall  of  the  Cosmos  Club,  January  10,  1914,  with 
President  Paul  Bartsch  in  the  chair.  Five  new 
members  were  elected.  The  discussion  on  parallel 
development  was  continued.     Ia   Stejneger  spoke 


on  parallelism  as  exhibited  in  leptiles,  whOe 
Barton  W.  Evermann  and  Theodore  Gill  dii- 
cussed  it  as  related  to  fishes.  Messrs.  EsstnuB, 
Bartsch,  A.  D.  Hopkins  and  William  Palmer  alio 
took  part  in  the  discussion. 

The  520th  meeting  was  held  January  24,  1914, 
with  President  Bartsch  in  the  chair.  Five  per- 
sons were  elected  to  membership.  The  program 
consisted  of  three  communications: 

"Winter  Bird-life  in  the  Swamps  of  Ala- 
bama," by  E.  G.  Holt. 

"Pollen  Protection  in  the  Flowers  of  Aoaeia 
and  Ancna,"  by  W.  E.  Stafford. 

"The  Problem  of  the  GUding  GuU,"  by  Wl- 
Ham  Palmer. 

The  521st  meeting  was  held  February  7,  1914, 
President  Bartsch  in  the  chair.  One  new  mem- 
ber was  elected.  Two  communications  were  pre- 
sented: 

"Notes  on  the  Fossil  Mammals  of  the  Fort 
Union,"  by  J.  W.  Gidley. 

"Certain  Seeds  Used  for  Ornamental  Parpoaes 
in  the  West  Indies,"  by  J.  N.  Boss. 

The  522d  meeting  was  held  February  21,  1914, 
Vice-president  J.  N.  Bose  in  the  chair. 

The  program  consisted  of  three  eommuDlca- 
tions: 

"Seasonal  Movements  of  Fishes  at  Lake 
BCazinkuekee, "  by  Barton  W.  Evermann. 

"An  American  Swastika,"  by  Henry  Talbott 

"Surface  Temperature  in  the  Humboldt  Oir- 
rent  and  its  Coastal  Eddies,"  by  B.  E.  Goker. 

The  523d  meeting  was  held  March  7,  1914,  with 
Vice-president  A.  D.  Hopkins  in  the  chair. 
Three  persons  were  elected  to  membership.  The 
program  consisted  of  two  communications: 

"Bemains  of  a  Prehistoric  Feast,"  by  William 
Palmer. 

"Further  Evidence  of  Mutation  in  (SnaOiera" 
(illustrated  with  lantern  slides),  by  H.  H.  Bart- 
lett.i 

The  524th  meeting  was  held  March  21,  1914, 
with  President  Bartsch  in  the  chair.  Two  new 
members  were  elected.  Two  communicationa 
were  presented: 

"Arabic  Interpretations  of  the  Songs  of 
Birds,"  by  Paul  B.  Popenoe. 

"Bird  Migration  in  the  Mackenzie  Vall^" 
(illustrated  with  lantern  slides),  by  WeUs  W. 
Cooka 

D.   E.    liAKTZ, 

Becording   Secretary 

iTo  be  published  in  JourtuU  of  AgricMimi 
Besearch. 
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PRINCIPLES  OF  CUBBICULUM  MAKING^ 

The  favorite  indoor  sport  of  medical 
educators  is  curriculum  making.  As  a 
game  it  ranks  with  jig-sawed  pictures  and 
**pig8  in  clover."  It  is  not  yet  entirely 
clear  whether  this  game  should  be  played 
according  to  Hoyle  or  Marquis  of  Queens^ 
bury  rules.  The  scores  are  published  in 
our  annual  bulletins.  Unfortunately  no 
clear  method  of  recording  results  has  been 
devised.  It  is  therefore  hard  to  make  com- 
parisons, and  no  national  champion  has 
ever  been  declared.  An  expert  can  usually 
figure  out  the  championship  for  any  partic- 
ular school.  But  the  results  would  be 
much  clearer  if  printed  in  some  such  form 
as  this: 

Professor  Smith,  Champion. . . .  964  hours. 
Professor  Jones,  Banner-up. . .  807  hours. 
Professor  Brown,  Boobj  prize.    24  hours. 

It  is  evident  that  this  game  has  interest- 
ing possibilities.  Its  serious  discussion  on 
this  occasion  may  not  be  without  value* 
Several  of  the  schools  of  this  Association 
have  recently  revised  their  curricula. 
Others  are  engaged  just  now  in  this  work. 
These  efforts  are  made  necessary  by  a  va- 
riety of  conditions.  In  general  it  may  be 
stated  that  dissatisfaction  with  the  educa- 
tional results  obtained  with  existing  courses 
of  study  is  the  principal  cause  of  the  de- 
sire for  change.  Furthermore,  the  new  con- 
ditions brought  about  by  increased  en- 
trance requirements  make  a  readjustment 
of  teaching  desirable  and  perhaps  impera^ 
tive. 

We  Americans  approach  such  a  problem 

1  Presidential  address  at  the  meeting  of  the  Ab- 
Bociation  of  American  Medical  Colleges,  February 
25,  1914. 
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with  characteristic  thoroughness.  We  are 
oonstitution  makers  by  right  of  heredity. 
Our  mechanical  genius  asserts  itself.  Our 
instinct  is  for  standardization.  We  cut  all 
our  cogs  to  the  same  bevel.  A  rigid  align- 
ment of  moving  parts  is  insisted  on.  We 
are  fond  of  link-belt  machinery.  We  take 
advantage  of  gravity  for  feeding  and 
screening.  The  machine  runs  well.  The 
only  trouble  is  that  we  forget  the  insignifi- 
cant detail  that  we  are  making  men  instead 
of  grinding  com. 

A  curriculum,  gentlemen  of  the  Associa^ 
tion,  is  an  important  matter.  Not  so  im- 
portant as  good  individual  teaching,  it  is 
true.  Not  so  important,  perhaps,  as  proper 
material  equipment.  Not  so  important  as 
high  ideals  and  a  cooperative  spirit  among 
teachers.  NeverthelesB,  curriculum  making 
is  a  serious  business.  Are  there  no  prin- 
ciples which  may  guide  us  in  such  an 
undertaking  f 

FOBMXB  MBTHOOe 

The  simplest  way  to  form  a  curriculum 
is  to  have  each  prof essor  state  how  much 
time  he  wants.  This  is  doubtless  the  way 
the  curriculum  was  made  which  every  one 
was  laughing  at  a  few  years  ago  and  which 
required  230  hours  of  electro-therapeutics. 
The  principle  involved  was  ''All  cards 
have  the  same  value.  Every  hand  is  a 
winner. ' ' 

This  method  reaches  its  limit  when  the 
added  demands  of  all  the  instructors  make 
a  larger  sum  of  hours  than  the  students  can 
endure.  As  soon  as  this  happened  the 
usual  procedure  in  the  past  was  to  place 
an  arbitrary  limit  on  total  time  require- 
ments. Then  each  professor  began  to  fight 
for  as  large  a  share  of  this  time  as  he  was 
able  to  obtain.  This  was  probably  the  way 
in  which  a  certain  curriculum  was  pro- 
duced containing  1,300  hours  of  anatomy. 


The  principle  was  ''Jack-high  and  a  pis- 
tol take  the  pot'' 

These  simple  methods  and  elemental 
principles  may  have  been  adequate  in 
ruder,  simpler  conditions.  The  best  time- 
getter  was  often  the  best  teacher.  At  least 
he  was  a  strong  personality.  No  standards 
existed.  No  state  boards  had  formulated 
embarrassing  exactions.  The  student  con- 
sidered one  school  as  good  as  another;  or, 
most  likely,  he  believed  the  particular 
school  he  was  attending  to  be  the  only  good 
school.  He  was  concerned  with  a  certain 
square  of  parchment  to  be  obtained  after 
so  many  years  and  for  the  payment  of  so 
many  dollars.  He  was  not  expected  to 
think  and  succeeded  in  meeting  all  ezpe^ 
tations. 

THE  FBEE  ELECTIVE  SYSTEM 

The  opposite  of  these  primitive  methods 
of  curriculum-making  is  the  free  elective 
plan.   This  has  never  been  tried  out  in  med- 
ical education.    But  Harvard  College  had 
a  long  experience  with  a  program  in  which 
very  little  restriction  was  placed  upon  the 
students'  choice  of  teachers  and  subjects. 
Many  western  universities  gave  equal  or 
greater  liberty  to  their  students.    It  ooold 
almost  be  said  that  there  was  no  cuiricn- 
lum.    The  principle  was  ''American  plan 
hotel.    Everything  on  the  table.    You  pay 
your  money,  and  you  take  your  choice.'* 

The  results  were  excellent  for  serious 
students  of  good  judgment.  But  many 
men  are  not  serious,  and  not  all  serious 
men  have  good  judgment  A  goodly  pro- 
portion of  men  were  found  to  be  selecting 
their  courses  so  as  to  fit  in  well  with  mid- 
night suppers  and  late  breakfasts  and 
afternoon  teas,  or  with  more  questionable 
employments.  The  snap  course  was  the 
college  man's  blessing.  Men  were  gradu- 
ated whose  education  was  an  imitation 
veneer  on  a  pasteboard  background.    As  a 
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consequence  all  the  colleges,  I  believe,  have 
had  to  limit  the  freedom  of  election  in  a 
marked  degree.  The  group  system  by 
vUch  the  student  is  compelled  to  do  a  con- 
nderabl^  part  of  his  work  in  one  depart- 
ment or  group  of  allied  departments  has 
been  widely  adopted.  The  principle  is  '^A 
thorough  training  in  a  definite  direction." 
Of  course  the  curriculum  of  a  profes- 
sional Bch6ol  is  a  group  curriculum  by  the 
natmre  of  things.  The  question  is  whether 
it  shall  be  fixed  and  inflexible  or  variable 
and  elastic. 

GENERAL  PURPOSES 

Now  it  is  evident  that  if  we  are  to  make 
any  serious  effort  to  find  guidance  in  our 
own  experiments  in  curriculum-building, 
we  should  begin  by  determining  as  well  as 
possible  what  we  are  trying  to  do.  It  is 
esGfy  to  say  that  our  first  business  is  to  make 
doctors — ^to  make  good  doctors.  But  a 
"good  doctor"  is  hard  to  know  and  harder 
still  to  define.  I  have  discussed  liiis  mat- 
ter btfore'  and  will  only  recapitulate  my 
eonehxsions  here. 

A  good  doctor  is  a  keen  observer.  We 
must  train  the  powers  of  observation  in 
our  students.  We  may  say  that  there  is  a 
technique  of  observing,  and  that  we  must 
teach  this  technique. 

A  good  doctor  is  a  trained  experimenter. 
That  is,  he  combines  control  of  conditions 
with  observation.  We  must  train  our  stu- 
dents in  experimental  methods  in  the  lab- 
M^toiy  and  at  the  bedside.  This  is  tech- 
nical training. 

A  G^ood  doctor  is  a  skilled  technician  also 
m  another  and  narrower  sense  of  the  word. 
He  kfiowd  how  to  do  certain  things  con- 
E&ecied  with  th6  practise  of  his  profession, 
fbihga    requiring  accuracy  of  hand,   ear 

•  jMks^Haan  MedicfU  AisoeidUon  SnUetin,  Jan- 
mty  X0,  l^ll;  iaiK>  ''M«dical  Beseareh  tf&d  Edn- 
«(f«m,  ^  *  Seienee  Press  (1913),  p.  375. 


and  eye.  He  has  attained  a  skilful  adjust- 
mtot  6f  certain  senso-motor  reactions  not 
provided  by  nor  required  in  the  ordinary 
experiences  of  life,  but  essential  in  medi- 
cal practise.  Such  adjustment  is  attained 
only  by  repetition  under  direction ;  that  is, 
by  development  of  habit  We  must  train 
our  students  in  the  technique  of  their  pro- 
fession. 

A  good  doctor  is  a  man  of  judgment  Be 
must  be  able  to  draw  correct  conclusions 
from  observations  and  experiments.  He 
must  be  able  to  i^jrntheti^e  isolated  ele- 
mental facts  into  a  unified  compound.  We 
express  this  idea  when  we  say  he  must  be 
able  to  think.  And  here  is  the  greatest 
stumbling  block.  No  one  has  discovered  a 
royal  road  to  thought.  It  almost  seems  as 
if  it  is  in  a  man  or  it  isn  't.  And  yet  think- 
ing is  really  a  kind  of  technique.  It  con- 
sists in  making  valuable  associations.  If 
you  have  on  hand  the  proper  thought-stuff 
and  can  make  the  right  combinations  of  it 
— ^why,  you  think.  QiVen  a  particular  sen- 
sory stimulus,  the  resulting  impulsed  pre- 
sumably go  bounding  from  part  to  part  of 
th^'cerebriil  cortex  instead  of  coming  out 
immediately  to  tiie  muscles.  How  these 
impulses  travel  depends  on  how  the  cere- 
brum is  constructed  and  which  paths  have 
been  made  easfy.  Thought  in  this  sense  is 
involuntary  Response;  it  is  reflex,  it  is 
habit 

A  large  part  of  our  teaching  is  devoted 
to  giving  students  what  we  consider  valu- 
able thought-stuff— facts,  we  call  it  We 
alEio  give  them  numerous  etamples  of  think- 
ing—ready-made combinations  of  facts,  or 
so-called  condusiotis.  This  is  well.  It 
ought  to  help  them  in  the  same  way  that 
seeing  a  blacksmith  forge  out  a  tool  fibould 
help  (me  to  make  that  tool,  or  in  the  same 
way  that  seeing  a  surgical  operation  diould 
help  the  student  to  do  it  But  when  it 
comes  to  making  new  thoughts,  the  only* 
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way  is  by  practise  and  repetition  and  liabit 
We  can  help  another  man's  thinking 
chiefly  in  the  same  way  that  we  can  help 
his  drawing  or  his  chemical  analysis  or  his 
physical  examination,  by  stimulating  his 
interest,  by  showing  him  where  he  fails  and 
by  teaching  him  to  criticize  his  own  work, 
as  he  would  any  other  technical  achieve- 
ment. 

Finally,  the  good  doctor  is  a  man  of  char- 
acter, which  means  again,  I  suspect,  only 
that  he  has  on  hand  certain  kinds  of  brain- 
stufF,  makes  certain  kinds  of  associations  of 
it  and  reacts  in  certain  ways  to  these  as- 
sociations. Here  again  example  and  criti- 
cism are  the  basis  of  teaching.  A  good  doc- 
tor is  skilled  in  the  technique  of  right  be- 
havior. He  makes  mistakes  in  ethics  no 
more  than  in  counting  blood  corpuscles. 

You  will  all  see  that  I  have  used  the  word 
''technique"  in  a  broad  way.  Probably  I 
have  stretched  it  too  far.  But  for  to-day 
we  will  let  it  stand  and  will  ask  ourselves 
what  principles  should  guide  us  in  attempt- 
ing to  make  this  kind  of  technicians  out  of 
the  young  men  who  come  to  us  as  students. 

Putting  the  matter  in  another  way,  our 
purpose  is  to  train  scientific  physicians.  By 
a  scientific  physician  I  mean  one  who  is  im- 
bued with  the  principles  of  science  and 
trained  in  particular  scientific  methods.  I 
do  not  mean  that  he  should  necessarily  be 
an  original  investigator.  I  do  mean  that  he 
should  approach  his  work  in  the  spirit  of 
an  investigator. 

.  Our  commonest  stumbling  block  in  con- 
sidering a  problem  in  curriculum  making 
or  in  teaching  is  the  unfortunate  belief  that 
we  must  turn  out  our  graduates  as  fully 
trained  doctors.  "There  is  so  much  that 
they  need  to  know,"  we  say.  This  idea 
leads  us  to  overcrowd  the  curriculum  and 
deprive  it  of  elasticily  and  virility.  Our 
aim  should  be  not  to  turn  out  a  finished 
doctor,  but  a  man  who  will  continue  to 


work  and  learn  as  long  as  he  lives— a  man 
who  will  consider  that  his  student  life  has 
just  begun  on  the  day  when  he  takes  Ids 
diploma.  Our  aim  should  be  not  to  pro- 
duce a  walking  encyclopedia,  but  to  ineol- 
cate  the  scientific  spirit  What  prineiples 
are  likely  to  be  of  service  in  this  woikt 

ENTRANCE  BBQX7IBBMENT8 

Of  course  the  first  principle  is  that  we 
start  with  good  material  We  depend  upon 
certain  "entrance  requirements"  to  sapplj 
this  material.  We  can  not  stop  to  consider 
these  requirements  to-day,  except  to  remark 
their  mechanical  character.  A  sieve  in  a 
good  instrument  for  separating  different 
sizes  of  coal.  It  is  a  bad  instrument  for 
separating  pebbles  from  diamonds.  The 
best  f  onnulated  entrance  requirements  will 
supply  good  material  only  when  supple- 
mented by  personal  consideration  of  the 
individual  case.  Often  you  can  only  tell 
the  diamond  by  seeing  whether  it  will 
scratch  glass.  My  sentiment  is  that  it  is 
better  to  try  out  ten  pebbles  which  wiU  fail 
rather  than  risk  throwing  one  diamond 
into  the  dump. 

PBINCIPLB  OF  INDIVmUAL  DIFPEBENGBS 

Having  selected  our  students,  we  must 
recognize  the  inequality  among  them.  No 
two  freshmen  are  alike.  No  two  seniors  are 
alike.  No  two  graduates  are  alike.  No 
two  old  doctors  are  alike.  We  are  all 
'*bom  short"  in  one  place,  "bom  long" 
in  another,  to  use  William  Hawley  Smith  V 

t«AU  the  GbUdron  of  AU  the  People,"  Mae- 
miUaD,  1912.  Mr.  Smith  dieeaaseB  aleo  the  sou- 
laritiee  of  children.  Of  coarse  the  prinexple  of 
Bimilaritiee  is  baeie  in  any  vjEbean.  of  edvestisa. 
The  trouble  in  medical  education  is  that  we  have 
asenmed  not  only  similarity  but  even 
among  students.  This  address  is  a  protest 
the  prevailing  rigid  corrieola  end 
therefore  the  differences  of  stadenta,  to  tbe  prs^ 
ent   disregard  of   their  similarities.     The 
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expressiTe  metaphor.     The  recognition  of 
the  principle  of  inequality  is  a  most  im- 
portant    step     in     curriculum     making. 
Everything  else  really  rests  upon  it.    If  we 
liad  a  magic  yard-stick  by  which  to  meas- 
nre  each  man's  powers  and  lay  out  the  cur- 
riculum adapted  to  develop  those  ix>wers, 
it  would  be  our  duty  to  do  so.    Education 
would  then  become  truly  individualistic. 
Since  we  can  not  accomplish  this  ideal,  we 
must  do  our  best  to  approach  it.    We  know 
that  no  body  of  men  is  able  to  lay  out  a 
perfect  curriculum  for  medical  students 
taken  in  the  average  or  en  masse;  witness 
the  severe  criticism  which  may  be  laid 
against   the    A.    M.    A.    model,    founded 
though  it  was  on  two  years'  work  by  a  com- 
mittee of  a  hundred  medical   educators. 
Becognizing  the  principle  of  inequality  of 
men,  how  much  less  can  any  faculty  work 
out  a  fixed  curriculum  adapted  to  the  stu- 
dent considered  as  an  individual.    To  my 
mind  the  argument  leads  inevitably  to  the 
elastic  curriculum.    An  elastic  curriculum 
is  not  an  elective  curriculum,  although  the 
elective  principle  should  find  recognition 
in  it. 

PRINCIPLE  OF  RELATIVE  VALUES 

We  have  said  that  our  aim  is  to  develop 
technicians  and  that  for  this  we  must  fur- 
nish facts  on  which  the  thing  to  be  done, 
whether  of  hand  or  brain,  is  founded.  In 
famishing  these  facts,  the  important  prin- 
eiple  of  relative  values  must  receive  empha- 
It  is  a  fact  that  the  stomach  secretes  a 


prineiple  wfll  take  eare  of  itself  in  any  group  enr- 
jjenlmn,  for  as  Professor  Jackson  has  said: 
''Our  medical  students  represent  a  selected  group 
physieal  and  mental  characters  are,  broadly 
',  quite  eimilar.  This  is  tacitly  assumed 
In  matking  fixed  requirements  for  the  greater  part 
of  the  curriculum.  Yet  the  individual  differences 
«re  xmdoubtedly  of  tremendous  im|>ortance,  and 
ba^e   -Ititherto  been  largely  overlooked  in  medical 
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certain  per  cent,  of  hydrochloric  acid.  It 
is  a  fact  that  the  lachrymal  glands  secrete 
a  certain  per  cent  of  sodium  chloride.  The 
former  fact  is  much  more  valuable  to  a 
physician  than  the  latter.  It  is  valuable 
practically.  Many  other  facts  not  im- 
mediately valuable  in  treating  patients  are 
valuable  practically  as  thought-stuff.  Facts 
are  like  medicines;  some  are  for  external 
and  some  for  internal  use.  But  the  differ- 
ences among  facts  as  regards  usefulness  are 
as  great  as  the  differences  among  medicines. 
We  should  do  our  best  from  the  multiplic- 
ity of  facts  to  supply  those  most  likely  to 
be  valuable  to  our  students.  Now  the  pie* 
maker  is  not  a  good  judge  of  the  value  of 
pie  as  an  article  of  diet,  nor  is  the  specialist 
in  all  respects  in  the  best  position  to 
evaluate  relatively  his  line  of  facts.  The 
physiologist  should  have  the  help  of  the 
internist,  the  aurist,  the  oculist  and  the 
neurologist  in  determining  what  facts  of 
physiology  should  be  taught  and  the  time 
to  be  devoted  to  this  teaching.  The  prin- 
ciple applies  equally  to  all  the  other 
teachers  and  their  branches  of  knowledge. 

PRINCIPLE  OF  MINIMUM  BEQT7IEEMENT 

This  leads  to  the  principle  of  minimum 
requirement.  Take  anatomy,  for  example. 
We  will  all  admit  that  certain  facts  of 
structure  of  the  body  form  an  indispen- 
sable part  of  a  medical  man's  equipment. 
A  knowledge  of  these  facts  must  be  de- 
manded from  every  student.  This  mini- 
mum is  hard  to  set — impossible,  indeed,  in 
a  strict  sense.  Still,  for  practical  purposes 
it  must  be  set  In  my  judgment  the  mini- 
mum in  nearly  every  subject  is  much  less 
than  schools  have  ordinarily  required. 
They  have  required  as  much  as  possible, 
not  as  little  as  possible.  In  my  opinion  an 
effort  should  be  made  in  each  department 
to  ascertain  the  minimum.  This  should  be 
taught  intensively.    The  merely  desirable. 
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the  questionable  and  the  apecialistio  mate- 
rial ahotdd  go  into  elective  eonraes. 

In  fonnulating  its  minimnm  a  depart- 
ment should  bear  in  mind  that  not  all  the 
teaching  of  its  subject-matter  is  done  by 
itself.  Anatomy  is  taught — should  be  and 
must  be  taught — ^by  surgery  and  pathol- 
ogy ;  physiology,  by  medicine  and  pharmsr 
oology,  and  so  on. 

The  sum  total  of  these  minima  should 
constitute  the  required  part  of  the  curric- 
ulum. Probably  they  should  make  up  be- 
tween three  fourths  and  seven  eighths  of  the 
total.    Nobody  really  knows. 

PBINCIPLB  OP  SBQUBNGE 

In  arranging  a  curriculum  the  principle 
of  sequence  must  be  kept  in  mind.  Cer- 
tain subjects  are  indispensid>le  prerequi- 
sites to  another  subject  Otiieis  are  desir- 
able prerequimtes.  While  this  is  true,  it  is 
also  undoubted  that  this  principle  may 
be  carried  too  far.  The  subject-matter  of 
medicine  is  inextricably  woven  together. 
It  is  not  even  separable  fr<mi  the  great  body 
of  general  science.  Our  departments  are 
in  a  measure  artificial  and  arbitrary  divi- 
sions. If  a  man  goes  into  physiology  before 
he  has  had  anatomy,  he  is  handicapped,  it 
18  true.  But,  on  tiie  other  hand,  when  he 
gets  to  anatomy  after  physiology,  he  will 
carry  to  that  work  usable  facts  and  en- 
larged interest.  We  may  acknowledge  that 
systematic  knowledge  of  disease  is  valuable 
before  the  student  can  take  up  clinical  work 
to  best  advantage,  and  consequently  we 
make  didactic  courses  prerequisite  to  clin- 
ics. But  consider  for  a  moment  how  much 
more  intelligentiy  the  student  would  ap- 
proach a  E^yst^natic  lecture  course  if  he  had 
pferriously  seen  some  sick  people.  We 
should  not  allow  too  rigid  an  application 
of  sequence  to  interfere  with  larger  aims 
of  elasticity  and  the  recognition  of  individ- 
ual capability  and  needs. 


PBINCIPLE   OF   OONOKNTBATiaN 

In  making  a  curriculum  the  principle  of 
concentration  deserves  consideration.    The 
theory  is  that  the  student  does  better  work 
if  he  confines  himself  to  one  ot  a  few  sab- 
jects  for  a  given  short  period  of  time.  He 
is  to  concentrate  on  one  thing  and  get  it 
done.     The  antagonistic  view  is  that  the 
student  gathers  more  from  a  subject  kept 
before  him  for  a  long  time.     Under  this 
theory  the  curriculum  may  include  from 
six  to  a  dozen  subjects  running  thtoogh  a 
semester  or  a  year.   Recently  I  met  a  fresh- 
man in  the  college  of  science,  litetatore  and 
the  arts  of  our  university  who  was  stady- 
ing  seven  subjects.    She  complained  of  be^ 
ing  harried  and  overworked.    I  believe  she 
would  do  better  with  the  same  number  of 
class  hours  devoted  to  only  three  or  four 
subjects.    I  think  we  should  avoid  the  mul- 
tiplicity of  subjects  in  the  junior  and  senior 
yeai^  by  concentrating  one  hour  a  week 
lecture  courses  so  as  to  run  a  shorter  time 
and  more  periods  a  week.    On  the  other 
hand,  I  can  uot  bring  myself  to  accept  the 
Harvard  plan  by  which  only  anatomy  is 
studied  the  first  semester,  only  physiology 
the  second,  and  so  on.   I  think  Harvard  has 
stuck  to  this  plan  more  for  the  benefit  of  tiie 
teachers,  who  thus  escape  class  work  half  of 
each  year,  than  for  the  benefit  of  the  stu- 
dents.   Be  that  as  it  may,  too  much  ooacen- 
tration  is  bad  pedagogy ;  and  in  as  much  as 
it  contributes  to  a  rigid  curriculum^  it  is  a 
bad  principle  of  curriculum  making.    A 
proper  medium  is  to  be  sought  between  con- 
centration to  the  crystallization  point  and 
dilution  to  tastelessness.     At  the  preacpt 
time  we  are  more  guilty  in  the  latter  dim- 
tion,    particularly   as   regards  the   tt^ 
shiftitkgof  students  among  clinical  losftnet- 
ors.    If  Dr.  A.  meets  a  group  of  stadents 
to-day  and  does  not  see  them  again  for  aiz 
weeks,  how  is  Dr.  A.  to  make  his 
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ity  fdt  in  these  students'  training f  Dr. 
A. 'g  influence  is  lost  in  homeopathic  dilu- 
tion, which  we  should  be  ashamed  to  coun- 
tenance. 

The  proper  degree  of  concentration 
needed  to  produce  best  results  should  be 
possible  of  determination  by  the  methods 
of  experimental  psychology.  I  understand 
that  something  ha«  been  accomplished  in 
this  line,  particularly  as  regards  memory. 
It  is  a  common  impression  that  ''cram- 
ming'' does  not  conduce  to  permanent  ac- 
quisition. This  conclusion  is  supported  by 
laboratory  tests.  On  the  other  hand,  ex- 
periments prove  that  a  subject  referred  to 
only  at  long  intervals  is  not  well  remem- 
bered. There  must  be  a  golden  mean  be- 
tween concentration  and  dilution.  For 
this  golden  mean  we  should  earnestly  strive, 
and  the  psychologists  should  help  us  to  find 
it 

fSmCIFlM  OF  ATTENTION  AND  INTEB£8T 

Taking  up  more  particularly  the  indi- 
vidual student  in  curriculum  making  and 
teadliing,  we  should  take  into  account  the 
danent  of  interest.  A  girl  can  dance  all 
night  with  tiie  pleasurable  expenditure  of 
several  foot-tons  of  energy  (no  pun  in- 
tended) .  Her  back  aches  if  she  sweeps  the 
floor,  though  the  muscular  energy  dis- 
charged be  insignificant  We  should  avoid 
a  muUdplieity  of  detailed  laboratory  exer- 
cises illustrating  the  same  thing.  The  hum- 
dnun  of  laboratory  repetition  kills  interest 
and  initiative.  Recognition  of  the  prin- 
ciple of  interest  nieans  an  elastic  curricu- 
Itun,  for  the  interest  of  one  studeit  is  not 
the  same  as  the  interest  of  another  student 

Interest  is  the  basis  of  attention  and  of 
salf-activity  which  Dr.  Jackson^  so 

**  C.  M.  JaeksozL :  "  On  the  Improvement  of  Med- 
Teaching,"  8ciencb,  N.  8.,  Vol.  XXXV.,  p. 
566  (1912).  Also,  "Medical  Beflearcb  and  Edu- 
ciktum,"  Seienee  Preas  (1918),  p.  867. 


weU  discussed  before  this  association  two 
years  ago.  So  important  is  this  element  in 
education  that  almost  any  sacrifice  is  war- 
ranted which  will  attain  it  In  our  sopho- 
more schedule  at  Minnesota  this  semester 
there  is  provision  for  six  hours  of  elective 
work.  It  has  been  our  custom  in  the  case 
of  conditioned  or  backward  students  to 
compel  them  to  carry  the  required  courses 
and  postpone  their  electives.  The  other 
day  a  student  appeared  before  the  confer- 
ence committee  of  the  faculty  and  made  a 
strong  plea  to  be  permitted  to  carry  his 
elective.  He  said  he  was  interested  in  that 
work  and  would  rather  postpone  one  of  his 
regular  studies.  The  conunittee  voted  fav- 
orably on  his  request;  and  in  my  opinion 
they  acted  wisely,  for  his  failure  to  work 
with  serious  effort  heretofore  has  been  due 
to  lack  of  interest.  I  expect  him  soon  to  ob- 
serve that  this  elective  work  in  which  be 
is  ^ow  interested  is  really  tied  up  with  all 
the  rest.  I  expect  to  see  his  interests 
broaden  and  all  of  his  work  improve. 

PMNCIPLB    OF    RBSPONSIBnJTY 

Closely  related  is  the  principle  of  stu- 
dent responsibility.  We  are  interested  in 
work  for  which  we  are  responsible.  This  is 
especially  true  if  we  select  the  work  oijir- 
selves.  A  fixed  curriculum  deprives  the 
student  of  all  responsibility.  He  becomes 
a  boarder  coming  in  to  meals  when  the  bell 
rings,  not  a  man  laboring  for  his  daily 
bread.  If  he  may  choose  his  subject  or  his 
instructor,  his  interest  and  responsibility 
increase. 

Workers  in  the  field  of  animal  psychology 
tell  us  that  animals  carried  through  a  maze 
never  learn  how  to  find  their  way  alone. 
Let  us  remember  this  when  tempted  to 
help  students  over  difficulties.  Our  teach- 
ing and  our  courses  of  study  must  be  so 
planned  as  to  encourage  initiative  and 
responsibility. 
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PRINGIPLB  OF  BBSBABOH 

The  principle  of  research  is  very  impor- 
tant in  curriculum  building.  I  do  not  ad- 
vocate research  with  the  idea  that  we 
should  announce  a  great  discovery  every 
few  minutes.  I  advocate  it  as  supplying 
the  proper  atmosphere  for  teaching.  The 
fixed  curriculum  segregates  a  certain  por- 
tion of  knowledge  and  teaches  it  as  law  and 
gospel.  The  student  is  like  a  red  corpuscle 
confined  by  the  vessel  walls  to  a  definite 
circuit.  If  the  teacher  has  research  inter- 
ests, he  carries  them  alone.  His  students 
can  not  follow  him.  The  elastic  curriculum 
permits  the  capable  student  to  put  out  an 
occasional  pseudopod  and  make  little  ex- 
cursions with  his  teacher  into  the  unknown. 
This  can  not  help  but  react  upon  both  stu- 
dent and  teacher;  and  most  important  of 
ally  on  the  spirit  of  the  school.  If  time  and 
opportunity  for  research  are  to  be  offered 
even  to  the  exceptional  student,  it  means 
that  the  electives  can  not  be  confined  to  the 
last  year,  as  at  Harvard,  nor  to  one  semester, 
as  in  some  other  schools.  The  free  time 
should  be  scattered  through  the  course,  at 
least  beginning  with  the  sophomore  year.  I 
sometimes  hear  that  the  sophomore  does  not 
know  enough  to  select  any  of  his  work.  I 
can  not  agree.  The  sophomore  in  most  of 
our  medical  schools  is  a  junior  or  senior  in 
the  college  of  arts.  He  is  a  university  man. 
He  should  be  responsible.  He  should  be 
thinking  about  what  he  is  doing.  The  nur- 
sing bottle  should  be  taken  away,  and  he 
should  choose  and  masticate  his  own  food. 
Not  many  will  nibble  at  research,  but  the 
aroma  of  it  may  well  permeate  the  whole 
pantry.  It  will  improve  the  taste  of  all 
the  other  food. 

PRINGIPLB  OF  SPECIALIZATION 

The  principle  of  specialization  may  be 
given  some  attention.  While  every  medi- 
cal student  should  have  the  fundamental 


training  of  a  general  practitioner  and  whfle 
most  of  the  elective  courses  will  natonlly 
be  adapted  to  strengthen  the  student's  gen- 
eral  grasp,  there  is  no  objection,  in  my 
opinion,  to  a  moderate  extension  of  spedal- 
istic  instruction.  There  are  very  few  sta- 
dents  who  would  care  to  move  far  along  & 
specialty  in  their  undergraduate  eoune, 
and  the  dean  or  students'  work  committee 
should  have  power  to  prevent  an  abofle  of 
this  principle  by  limiting  election  in  tiio 
specialties  when  such  election  would  be 
likely  to  prejudice  a  student's  general 
training. 

PRINCIPLE  OF  UNEQUAL  PBOQEESS 

Finally,  regard  for  the  differences  and 
inequalities  among  students  should  make 
us  consider  their  inequality  of  progreBa: 
the  principle  of  unequal  velocity,  if  you 
will.   Some  students  by  physical  constitati(»i 
and  mental  make-up  are  calculated  to  go 
forward  more  rapidly  than  others,  ^o,  be- 
ing built  on  the  ''slow  and  careful"  plan, 
may  in  the  end  be  just  as  good  doctors. 
Our  arrangement  of  students  into  definite 
classes  and  a  four  years'  required  attend- 
ance is  the  worst  possible  condition  for  tbe 
extra  bright  man,  whom  it  tempts  to  lazi- 
ness, and  for  the  slow  man,  whom  it  pushes 
beyond  his  powers.     In  my  opinion  sta- 
dents  should  be  received  at  any  time  when 
a  workable  program  can  be  arranged  for 
them,  and  graduated  at  the  end  of  any  sem- 
ester or  summer  term  when  they  may  have 
completed  the  requirements.      Our  extra 
intern  year  at  Minnesota^  as  part  of  the  re- 
quirement for  the  degree  and  conaequentiy 
of  attendance,  will,  I  think,  allow  us  to 
work  this  plan  without  running  counter  tt 
the  four-year  rule  of  the  state  lawa    The 
class  system  is  a  pernicious  artificiality  in 
education  and  should  be  done  away  with  in 
professional  education,  if  not  more  widdy. 
So  should  the  four-months'  required  vaea- 
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tion.  The  doctor-in-practiae  works  eleven 
months  or  more.  Why  should  the  doctor- 
in-making  woric  only  eight  or  nine!  Some 
students  may  need  the  long  vacation  for 
health's  sake ;  others  may  need  it  for  finan- 
cial reasons.  But  some  would  be  better  off 
without  the  long  interruption  of  their  stud- 
ies. Moreover,  important  elements  of  econ- 
omy argue  for  the  continuous  session  and  a 
Gorriculum  adapted  thereto.  Our  expen- 
sive equipments  stand  idle  one  third  of  the 
time.  Our  hospitals  and  dispensaries  go  on 
the  year  around  and  are  unused  for  teach- 
ing for  several  months.  This  would  be  poor 
practise  in  any  line  of  business.  For  our 
northern  schools,  at  least,  the  Universily  of 
Chicago  idea  with  its  four  quarters  and  its 
liberal  curriculum,  appeals  to  me  as  emi- 
nently wise.  The  next  best  thing  is  a  strong 
summer  term  for  which  credit"  is  given  on 
the  r^ular  course. 

Your  professors  may  say  that  they  can 
not  teach  the  year  around.   Well  and  good. 
They  ought  not  to.    While  some  of  the  older 
men  should  be  ''on  the  job"  during  the 
summer  and  may  arrange  their  vacations  at 
some  other  season,  on  the  whole  the  sum- 
mer quarter  or  term  is  a  good  time  to  give 
the  younger  men  a  chance.    Let  them  con- 
duct courses  given  at  other  times  by  full 
professors.   A  repetition  of  courses,  at  least 
in  certain  subjects,  has  advantages  and  is 
essential  if  a  really  elastic  curriculum  is  to 
be  developed. 

CUBBICrULUM  MAKINO  FBOM  THE  SmE  OF  THE 

TEACHES 

I  have  gradually  swung  this  discussion 
over  from  the  side  of  the  student  to  that  of 
the  teacher.  Several  principles  of  curric- 
ulnm  xoaking  may  be  formulated  from  the 
side  of  the  faculty. 

B  The  distmetion  between  subject  credit  and  time 
eredit  is  sot  sufficiently  recognised  bj  medical  edu- 
eatOJS.  It  is  onlj  time  eredit  which  la  restricted 
\gj  tbe  •tate  medical  laws. 


THE  DEVELOPMENT  OF  TEAOHEBS 

One  of  these  principles  is  the  develop- 
ment of  the  teacher.  The  rigid  curriculum 
works  but  little  for  this  cause.  A  professor 
of  principles  of  surgery,  for  example,  lec- 
tures year  after  year  on  that  subject  For 
years  perhaps  the  same  manuscript  is  read 
to  the  classes.  There  is  no  incentive  for  a 
younger  man  to  prepare  himself.  Finally, 
the  old  professor  drops  away,  and  a  new 
and  untried  man  must  take  his  place.  An 
elastic  curriculum  with  repetition  of  the 
course  under  various  instructors  means  the 
opportunity  for  the  development  of  new 
men  all  the  time.  The  prepared  man  is 
ready  for  the  advanced  position. 

PRINCIPIiE   OF    COMPETITION 

The  principle  of  competition  is  as  im- 
portant for  efficient  teaching  as  for  any 
other  trade  or  business.  The  rigid  curricu- 
lum tends  to  develop  a  trust  in  teaching, 
with  the  usual  bad  characteristics  of  trusts. 
The  elective  system  by  giving  the  student  a 
choice  among  several  men  furnishes  each 
teacher  with  incentives  to  bring  his  work 
to  the  highest  state  of  efficiency.  The  ex- 
perience of  Bush  Medical  College  in  this  re- 
gard has  been  very  instructive. 

It  might  be  thought  that  students  would 
abuse  this  privilege  of  electing  their  in- 
structors and  that  the  easiest  teacher  would 
be  most  popular.  That  has  not  been  the 
case.  The  students  can  be  trusted  to  go 
where  they  get  what  they  consider  the  best 
for  themselves.  Their  judgment,  on  the 
whole,  can  be  trusted.  A  general  rule  re- 
quiring approval  of  electives  by  the  dean  or 
a  committee  is  a  sufficient  safeguard  against 
the  few  who  might  search  for  "snap" 
courses. 

The  elective  system  tends  to  make  a 
larger  number  of  men  available  and  useful 
as  instructors  and  a  larger  number  of  hos- 
pitals available  and  usable  for  clinical  in- 


670 


SCIENCE 


[N.  8.  Vol.  XXYTX.  Na  10:0 


struction.  So  long  as  every  student  must  ap- 
pear before  eyery  instructor  we  l^ave  the 
tendency  either  unduly  to  reduce  the  num- 
ber of  instructors  or  unduly  to  reduce  the 
time  the  individual  instructor  teaches. 
Either  horn  of  the  dilenuna  is  dangerous. 
To  be  effective,  clinical  teaching  must  ap- 
proach the  ideal  of  individual  teaching. 
Not  how  majiy  students  an  instructor 
teaches,  but  how  well  he  instructs  a  limited 
number,  should  be  the  criterion  of  his  use^ 
fulness  to  a  school  and  of  his  own  sense  of 
satisfaction  with  his  work.  As  I  have  said 
earlier,  nothing  is  worse  than  a  whirlwind 
program  which  sends  the  students  in  vor- 
tices of  section  instruction  so  rapidly  from 
teacher  to  teacher  that  no  one  can  impress 
his  personality  upon  the  students.  The  be- 
lief that  every  teacher  must  teach  every 
student,  long  since  given  up  in  colleges  of 
arts  and  sciences,  is  pernicious  and  inex- 
cusable. If  your  ideal  of  teaching  is  merely 
to  reach  as  large  a  number  of  prospective 
consultants  as  possible,  stop  teaching  and 
buy  stock  in  a  patent  medicine  company. 

THE    CURBICULUH    AND    THE    DKPABTMXNT8 

As  regards  whole  departments  of  instruc- 
tion as  distinguished  from  individual  in- 
structors, certain  principles  of  curriculum 
making  may  be  mentioned.  A  proper  re- 
gard for  the  "bom  long"  and  **bom 
short"  demands  greater  elasticity  in  de- 
partmental procedure  than  is  usually  the 
case  in  our  American  schools.  There  should 
be  better  provision  for  the  irregular  stu- 
dent. Opportunities  for  laboratory  work 
should  be  afforded  at  other  than  scheduled 
hours.  Men  should  be  encouraged  to  work 
alone  or  with  a  minimum  of  supervision. 
Let  us  limber  up  our  laboratory  organiza- 
tions. Let  our  motto  be  salvation  by  indi- 
vidual work  rather  than  salvation  by  formal 
creed.     ** Laboratory"  should  be  synony- 


mous    with     '* Opportunity"     not   with 
''Drudgery." 

The  offering  of  electives  is  one  ii^rtant 
means  of  liberalizing  a  department  This 
system  allows  the  instructor  to  vary  at  least 
a  part  of  his  work  f rcMn  year  to  year.  It 
enables  him  to  teach  to  the  interested  few 
those  subjects  in  which  he  is  immediately 
interested.  It  diminishes  the  temptation  to 
introduce  the  instructor's  fads  as  part  of 
his  required  courses.  It  broadens  the  inter- 
ests of  a  department  by  giving  scope  for  aD 
its  members. 

The  elective  system  allows  the  yonBg  io- 
struotor  who  is  assisting  in  a  large  required 
course  to  gain  independence  and  confidenee 
by  conducting  a  small  elective  course  in  hia 
special  line.    This  is  important 

THE  CURRICULUM  AND  THE  SCHOOL  AS  A 

WHOLE 

Now  as  regards  the  school  as  a  whole,  cer- 
tain principles  of  curriculum  noaking  may 
be  formulated.  It  goes  without  saying  that 
conditions  as  regards  the  quality  of  instraet' 
ors,  students  and  material  facilities  must 
vary  among  institutions.  They  ought  not 
to  adopt  identical  curricula.*  The  Amiffi- 
can  Medical  Association  and  Association  of 
American  Medical  Colleges  have  presented 
models  which  are  very  valuable  as  points 
of  departure.  A  curriculum  committee 
should  consult  other  schools,  but  not  with 
the  purpose  of  adopting  their  currienia 
unchanged.  Each  school  should  work  ont 
its  curriculum  with  broad  wisdom  to  soit 
its  own  conditions.  It  would  be  worse  than 
folly,  for  example,  if  small  and  weak 
schools  should  attempt  a  wholesale  adop- 
tion of  the  elective  work  which  I  so  strangiy 

A  While  tluB  Btatement  is  true,  it  may  abo  be 
stated  that  important  adTantagea  would  feDow  t 
substantial  agreement  among  the  schools  as  to  Ite 
minimnin  requirements  in  each  branch.  For  om 
thing,  migration  of  students,  at  present  Tery 
cult,  urould  be  facilitated. 
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advocate.  It  tirould  be  folly  eren  for  a 
strong  school  to  ptmh  this  principle  equally 
in  all  departments.  A  corricnlnm  is  a  road 
or  a  race  track.  Boad  materials  are  quite 
different  in  central  Illinois  from  those 
which  abound  in  New  England.  Bear  this 
crade  analogy  in  mind. 

The  school  revising  its  curricxdum  should 
avoid  all  possibility  of  allowing  this  impor- 
tant function  to  deteriorate  into  a  contest 
for  teaching  time.  Such  a  procedure  loses 
sight  of  the  principles  involved  and  the  ob- 
jects to  be  sought.  Consequently,  curricu- 
lum revision  must  be  approached  with  care 
and  carried  forward  with  tact  and  open- 
inindedness.  Our  recent  experience  at  Min- 
nesota is  perhaps  illuminating.  The  com- 
mittee on  revision  was  composed  of  three 
men  only.  These  men  studied  conditions 
thoroughly  and  were  able  to  speak  with  au- 
thority concerning  conditions  in  our  school 
and  elsewhere.  They  studied  the  educa- 
tional and  pedagogical  problems  involved. 
This  committee  did  not  overwhelm  the  fac- 
ulty by  bringing  in  a  complete  report  at  one 
time.  It  first  secured  the  approval  of  the 
{acully  for  certain  general  principles  such 
as  (a)  **The  necessity  of  limiting  the 
scheduled  work  to  about  thirty  hours  a  week 
or  about  4,000  hours  for  the  course."  (b) 
'^The  necessity  of  clinic  clerkships  as  a  re- 
quired part  of  the  senior  schedule."  (c) 
' '  The  desirability  of  elasticity  to  meet  indi- 
vidual preparation,  abilities  and  needs  of 
students. ' '  The  individual  members  of  the 
faculty,  recognizing  the  validity  of  these 
educational  policies,  approached  the  pro- 
posal to  decrease  their  hours  in  excellent 
ispirit.  Consultations  of  departments  with 
the  curriculum  conmiittee  led  to  practical 
unanimity  of  opinion  on  details;  and  when 
the  final  report  was  presented  to  the  faculty, 
approval  was  quickly  secured. 

Gentlemen  of  the  association,  you  have 
listened  well.    Probably  you  got  into  the 


habit  when  you  iutt  upon  the  benches  as 
medical  students.  Probably,  like  the  stu- 
dents of  this  day,  of  whom  we  are  dealing, 
you  learned  to  'Uet  it  go  in  at  one  ear  knd 
out  at  ih.e  other. ' '  Is  our  lamentable  abil- 
ity to  hear  and  forget  due  to  something  like 
interference  of  sound,  some  mental  process 
by  which  the  impressions  from  one  ear 
annihilate  those  from  the  other  f  0^  is  it 
rather  true  that  we  are  only  to  be  jarred 
from  our  complacent  forgetfulness,  our 
nonchalant  do-nothingness,  by  something 
unusual  f  I  think  the  latter,  at  any  rate,  is 
a  fact ;  and  I  am  going  to  risk  the  dignity 
of  the  presidency  and  hang  the  moral  of  my 
previous  remarks  on  some  lines  copied  from 
the  back  of  a  seat  in  the  amphitheater  of 
one  of  our  medical  schools,  where  they  had 
been  scratched  in  the  varnish  by  some  med- 
ical student,  departed  and  forgotten: 

Talk,  Talk,  Talk, 

Till  my  ears  are  split  bj  the  din. 

Sit,  Sit,  Sit, 

Till  1117  pelriB  sticks  through  the  skin. 

Ih  c^Aic  and  lecture  and  <|aiz 

I  we^  ont  my  ptaitM  to  the  seam, 

Till  over  the  benches  I  fan  asleep 

And  wear  'em  ont  hi  mj  dream. 

You  laugh!  But  really  are  not  these 
doggerel  verses  as  pregnant  with  pity  as  the 
* '  Song  of  the  Shirt ' '  t  Are  they  not  as  full 
of  meaning  for  us  as  were  the  words  of 
Hood  for  callous  wealth  and  heedless  gov- 
ernment in  poverty-stricken  London! 

The  plaint  of  the  student  we  have  heard 
before,  delivered  in  more  dignified  but  less 
eicpressite  form  by  speakers  on  this  floor. 
Our  students  are  overcrowded.  They  have 
no  time  to  think.  They  do  not  think.  Their 
individual  qualities  are  crushed.  They  are 
inade  to  conform  to  a  common  mould.  The 
curriculum  is  largely  responsible.  We  are 
responsible  for  the  curriculum. 

We  make  the  usual  specious  arguments. 
The  students  are  poorly  prepared.  The 
time  of  the  course  is  too  short.    There  is  so 


672 


SCIENCE 


IN.  8.  Vol.  XXXTX.  No.  1010 


much  to  teach.  Medicine  is  going  forward 
80  fast. 

Let  na  broaden  onr  conception  of  medical 
education  by  broadening  our  conception  of 
education  itself.  Education  is  primarily 
the  bringing  out  of  something  from  within, 
not  the  forcing  of  something  in  from  with- 
out. It  is  the  discovery  of  the  individual 
to  himself.  It  is  a  procoas  of  training,  not  a 
process  of  fattening. 

If  these  conceptions  of  education  gain 
possession  of  us,  we  shall  approach  our 
teaching  and  our  curriculum  making  in  a 
corresponding  spirit,  and  some  at  least  of 
the  difficulties  and  disappointments  of  our 
labor  will  disappear. 

E.  P.  Lyon 

Medical  School  or  tbx 
Univkbsitt  or  Mimnssota 


INDUSTRIAL  FELLOWSHIPS  OF  THE 
MELLON  INSTITVTEi 

SmoE  January,  1912, 1  have  made  no  report 
to  this  journal  on  the  progress  in  the  system 
of  industrial  fellowships  initiated  by  me  at  the 
XJniTersity  of  Kansas  and  since  transferred  to 
the  University  of  Pittsburgh. 

The  working  of  these  feUowships  began 
September  1,  1911,  on  the  university  campus 
at  Pittsburgh  and  in  the  temporary  building 
erected  at  a  cost  of  about  $10,000.  In  March, 
1913,  Mr.  Andrew  William  Mellon  and  Mr. 
Richard  Beatty  Mellon,  brothers  and  citusens 
of  Pittsburgh,  impressed  by  the  evident  prac- 
tical value  of  this  system  both  to  learning  and 
to  industry,  established  it  on  a  permanent 
basis  through  the  gift  of  over  half  a  millon 
dollars  and  consented  to  allow  their  family 
name  to  be  placed  upon  it  as  the  '^  Mellon 
Institute  of  Industrial  Research  and  School  of 
Specific  Industries  of  the  TTniversity  of  Pitts- 
burgh.^'  While  working  in  affiliation  with 
the  university  and  in  close  sympathetic  accord 
with  it,  the  institute  is  possessed  of  its  oim 
funds   and   is  under   its   own  management. 

1  This  article  was  written  hj  Dr.  Dancan  shortly 
before  his  death. 


The  gift  of  the  Messrs^  MeUon  bas  been 
divided  for  expenditure  as  follows: 

rOB  nCMXDIATI  XXFBNDITUXK: 

Permanent  building $250,000 

Apparatus 60,000 

Library  20,000 

lOE  TIAXLT  IfAINTBNANCX  FOE  FIVE  TBAS8: 

$40,000  per  yesr. 
Sinee  September,   1911,  the  fonowing  FeOov- 
ships  have  been  established  and  in  operation: 

1.    BAKING:** 

$750  a  year  for  2  years. 
Bonus,  maximum  cash:  $2,000. 
Fellow: 
Wilber  A.  Hobbs,  B.6.  (University  of  Kasfiaa). 
(Accepted  November  30,  1910.) 

2.    ABATBICXNT  OF  SMOKB  NXnSAKCZ: 

$12,000  1st  year;  $15,000  2d  year;  $12,000  Ujvu. 
FeUows: 

Staff  in  Charge 

B.  C.  Benner,  Ph.D.  (University  of  WisooiisiB), 

chief  fellow  first  and  second  years. 
J.  J.  O'Connor,  Jr.,  A3.  (University  of  Pitti- 

bnrgh),  economist  and  chief  fellow  third  jmi. 
W.  W.  Strong,  PhJ>.   (Johns  Hopkins),  phjsi- 

cist. 
A.  F.  NesHt,  B.a  (Massachusetts  Institute  of 

Technology),  electrical  engineer. 
J.  A.  Beck,  Mi.B.  (University  of  Pittsbuijh), 

attorney. 
E.  H.  McGleUand,  Ph.B.   (Lafayette),  biblior 

rapher. 

O.  B.  McBride,  B.S.  (Purdue  Univtfsity),  ^- 

neer. 
J.  E.  W.  WaUin,  Ph.D.  (Tale  University),  pij- 

chologist. 
H.  H.  KimbaU,  Ph.D.  (George  Washington  Urn- 

versity),  meteorologist 
A.  B.  BellowB,  B.S.  (Massachusetts  lastitnte  of 

Techn(^ogy),  engineer. 
J.  F.  Olevenger,  MJ9.  (Ohio  SUte  University), 

botanist. 
C.  H.  Marey,  bacteriologist. 

Advisory  Staff 

Oskar  Klotz,  MJ>.,  CM.   (McGill  University), 
senior  feUow. 

3  *  means  that  the  fellowship  has  eaq^ired. 
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E.  W.  Dej,  A.M.,  M.D.  (Georgetown). 
W.  0.  liWiite,  MJ).  (Toronto). 
B.  T.  Miller,  Jr.,  M.D.  (Johns  Hopkins). 
W.  W.  Blair,  M.D.  (Hahnemann). 

B.  A.  Cohoe,  A.B.,  M.D.  (Toronto). 
8.  B.  Ha3rthom,  M.D.  (Michigan). 
W.  L.  Holman,  M.I>.  (McGill). 

E.  B.  Lee,  architect,  senior  fellow. 
Biehard  Hooker,  B.S.,  architect. 

C.  T.  Ingham,  architect. 
Biehard  Kiehnel,  architect. 
Carlton  Strong,  architect 

K  K.  Stevens,  BJS.,  architect. 

(November    30,    1910;    revised    Jnne    24, 
1911.) 

3.    ON   THB   RELATION    OF    THX   F0T8    TO   GLASS    IN 
GLASS-MAKING  AND  THB  ELIMINATION 

OF  "strea":* 

$1,500  a  year  for  2  years. 
Bonos:  $2,500. 
FeOow: 
Samuel  B.  Scholes,  Ph.D.  (Yale  University). 
(January  25,  1911.) 

4.    BAKING:* 

(Wholly  independent  of  but  with  acquiescence 
of  No.  1.) 

$4,750  a  year  for  2  years. 
Bonus,  cash:   $10,000. 
Fellows: 
Henry  A.  Kohman,  Ph.D.   (University  of  Kan- 
sas), senior  fellow. 
Charles  Hoffman,  Ph.D.  (Tale  University). 
Alfred  E.  Blake,  A.B.  (New  Hampshire  College). 
(January  25,  1911.) 

5.    GLUE: 

$1,200  a  year  for  2  years. 
Pellow: 

Balph  C.  Shuey,  B.S.  (University  of  Kansas). 
(February  3,  1911.) 

6.   SOAP: 

$1,200  a  year  for  2  years. 
Fellow: 

Paul  B.  Parmelee,  B.S.  (University  of  Kansas). 
(February  3,  1911.) 

7.    TTTILIZATION  OF  FRUIT  WASTE:* 

$1,000  a  year  for  2  yean. 
Bonus:  $10,000. 


Fellow: 
F.  Alexander  McDermett   (George  Washington 
University). 

(May  12,  1911.) 

8.    COMPOSITION   FLOORING:* 

$1,500  a  year  for  2  years. 
Bonus :  1  per  cent,  of  sales  for  5  years. 
Fellow: 
R  Bex  Shively,  B.8.  (Oklahoma  A.  and  M.  Col. 
lege). 

(August  15,  1911.) 

9.    CRUDE  PETBOLEUM: 

$10,000  first  year;  $10,000  second  year;  $10,000 
third  year,  including  apparatus  fund. 
Bonus:  Collective  interest  10  per  cent. 
FeUows: 
Benjamin  T.  Biooks,  PhJ>.  (University  of  G5t- 

tingen),  senior  feHow. 
Clinton  W.  dark,  M.A.  (Ohio  State  University). 
Lester  Pratt,  M.8.  (New  Hampshire  College). 
Hugh  Clark,  M.A.  (Ohio  State  University). 
Arthur  H.  Myer,  A.M.    (Leland  Stanford  Jr. 

University). 
Frederick  Padgett,  B.6.    (University  of  Pitts- 
burgh). 
F.  W.  Bushong,  ScD.  (Emporia  College). 
I.  W.  Humphrey,  B.S.  (University  of  Kansas). 
George  W.  Stratton,  PhJ).  (Ohio  State  Univer- 
sity). 

(September  22,  1911.) 

10.    NATUBALGAS: 

$4,000  first  year;  $4,000  second  year;  $6,000  third 
year,  including  apparatus  fund. 
Bonus:  5  per  cent,  industrial  results. 
Fellows: 
B.  H.  Brownlee,  PhJD.  (University  of  Chicago)^ 

senior  fellow. 
Boy  H.  Uhlinger,  MJL    (University  of  Pitts* 
burgh). 

(September  22,  1911.) 

11.   cement:* 

$1,800  a  year  for  2  years. 
Bonus:  $10,000. 
Fellow: 
J.  F.  MacKey,  PhJD.  (University  of  Toronto). 
(September  22,  1911.) 

12.    VOODS,   PROBLEMS   BELATED   TO   THE    MANUTAG- 

TDBE  07: 

$5,000  a  year  for  2  years. 
Bonus:  $10,000. 
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Fellows: 
OUurenea  0.  Yogt,  n.D.  (Ohio  State  TTniTenity), 

fenior  fellow. 
Barry  P.  Corliae,  Ph.D.   (Univemty  of  Pitts- 

bnrgli). 
Mrs.  Lou  H.  M.  Yogi,  Ph.D.  (Ohio  SUte  Uni- 
▼ersi^). 

(Mmj  20,  1918.) 

18.    VATS    AND    OILS,   BLB40HIN0    OF: 

$1,500  a  year  for  2  years  +  $300  apparatus  fund. 
Fellow: 
Leonard  M.  laddie,  Ph.D.  (Yale  UniTersity). 
(May  82,  1918.) 

14.  utect  of  moH  potentlil  xlicteicity  on 

CHKMICAL  BXACnOM: 

$1,000  a  year  for  2  years  +  $300  apparatus  fund. 

Additional  ecmsideration. 
Fellow: 
W.  E.  Vawter,  B.S.  (Uniyersity  of  Kansas). 
(Oetober  28,  1918.) 

16.    DISOOTBIT  or  KCTB0D8  OF  COATING   STUL  OB 

OVHm  MBTALS  WITH  OOPPDt  OB 

OTHSB   MXTALS: 

$1,500  a  year  for  1  year  +  $500  apparatus  fund; 

3  months'  extension. 
Bonus:  $10,000. 
Fallow: 
0.  L.  Perkins,  B.8.  (New  Hampshire  College). 
(December  4,  1912.) 

16.  KXTBACnON  OF  COPPSB  FBOM  ITS  QKEa    AND 
FROM  OOPPBB  ''TAILmOS":* 

$1,500  a  year  for  1  year. 
Teaching  Fellow: 
Howard  D.  Olayton,  B.A.  (Ohio  Staite  Univer- 
sity). 

(I>ecember  1,  1918.) 

17.    DBSBBT  PLANT   AMD  ADDITIONAL   PBOBLBX: 

$1/^00  a  year  for  1  year   +  $300  apparatus  fund. 

Bonus:  7  per  cent,  interest  industrial  tesults. 
Fellows: 
B.  B.  fihively,  Ph.D.  (ITniyersity  of  Pittsburgh). 
Alfred   E.   Blake,   M.8.    (University   of   Pitts- 
burgh). 

(January  31,  1913.) 

18.    BAKING: 

$6,000  a  year  for  2  years  +  $500  apparatus  fund. 

Bonus:  $10,000. 
Fellows: 
Henry  A.  Kohman,  Ph.D.   (University  of  Kan- 
sas), senior  fellow. 


Charles  HbAnan,  PhJ>.  (Yale  UniTtrsity). 
Trueman  M.  Godfrey,  B.S.  (Univeiiitj^  k  tta- 
sas). 

(ICay  12,  1918.) 

19.    ALVICINUIC: 

$5,000  a  year  for  2  years,  indnding  i^parstoi  fimi 

Bonus:  $10,000. 
Fellows: 
Hugh  Clark,  PhJ>.  (Universi^  of  Htt^borgk). 
Lester  A.   Pratt,  Ph.D.    (Universi^  of  Pitts- 
burg). 

(May  12,  1913.) 

20.  OLUB: 

$1,500  a  year  for  2  years  +  $300  apparatos  fimd. 
Fellow: 
Balph  C.  8huey,  B.S.  (University  of  EasasB). 
(ICAy  12,  1913.) 

21.  SOAP: 

$1,500  a  year  for  2  years  +  $300  apparatus  fniil 
Fellow: 
Ben  H.  Kicolet,  PhJ>.  (Yale  Univenity). 
(May  12,  1913.) 

22.  GLASS: 

$1,500  a  year  for  2  years  -f  $300  apparatus  fusd. 

Bonus:  $3,500. 
FeUow: 
B.  B.  Shively,  Ph.D.  (University  of  Rttsbuigb). 
(July  14,  1913.) 

23.  BXLATION   OF   BLXCTBIOAL   POnENTIAL  TO  Clti- 

LYTIC  AOTION : 

$1,500  a  year  for  2  years  +  $800  apparatos  ftni 

Bonus:  5  per  cent,  industrial  rMilltf. 
Fellow: 
Frank  F.  Bupert,  PhJ>.  (Massaohuaetts  Institots 
of  Technology). 
(July  14,  1913.) 

24.  XZTBACTION    OF    COPPBB    FBOM    ITS    0IB8  hJO 

FBOIC  OOPPKB  "TAILINGS": 

$1,500  a  year  for  1  year  +  $300  apparatus  fuad. 
Fellow: 
Charles  O.  Brown,  M.A.  (ComeH  Universitj). 
(July  14,  1913.) 

25.    TBAST: 

$5,200  a  year  for  2  years,  including  atpparatns  tmi. 

Bonus:  $10,000. 
Fellows: 
F.  Alex.  McDermott,  B.S.  (University  of  Ktts- 

burgh),  senior  fellow. 
WiUiam  Smith,   Scholar   (University  of  Pitts- 
burgh). 
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Bath  Glasgow,  M.S.    (Univeraity  of   Illiiioif), 

baeteriologiflt. 
James  G.  CatU^ert,  Sehol&r  (VniY«iiitj  of  Pitto- 

(Jyly  14,  1913.) 

2^.    HABDXNINO  OT  TATBl 

11,000  a  year  fox  1  ;^ear  +  $300  %pparati]a  fund. 

Bonua:  49  per  ^eii't.  interest. 
Fellow: 
£.  0.  Bliodee,  B.S.  (Uniyerflity  of  Kansaa). 
(S^tenber  19,  1913.) 

27.    LIATBZR  SOIUP: 

11,009  a  year  for  1  year  +  $200  apparatus  fund. 

Bonne:  10  per  eent.  interest 
Fellow: 
K  nmips  Bose,  M.8.  (UniTersity  of  Ohio). 
(October  22,  1913.) 

28.    RBTIUZKa: 

$2,500  a  year  for  2  years,  including  apparatus  fund* 

Bonus:  $5,000. 
Fellow  t 
Barl  a  Bishop,  D.Sc  (Queen's  Universitiyy  On- 
tario, Canada). 

(Kovember  1,  1913.) 

29.   COFFXB: 

$6,000  a  year  for  1  year,  including  apparatus  fund. 
FeDows: 

F.  B.  Weidlein,  A.M.  (University  of  Kansas), 
senior. 

H.  D.  Clayton,  B.S,  (Obio  State  UniTersity). 

G.  A.  Bragg,  B.8.  (University  of  Kansas). 

(November  6,  1913.) 

80.    BADIATOSS: 

$2,000  a  year  for  2  years,  including  apparatus  fund. 

Bonus:   $5,000. 
miow: 

J.  O.  Ballantyne,  B.Sc.  (University  College,  Lon- 
don). 

(November  18,  1913.) 

31.    TUXBIMX  XNGINSS: 

$Ij800  a  year  for  1  year,  including  apparatus  fund. 

Bonus:  $3,000. 
JTallow:  (not  yet  appointed). 
(January  5,  1914.) 

32.  aLASs: 

$1  ^00  a  year  for  1  year,  including  apparatus  fund. 

Bonus:  25  per  eent.  interest. 
JTaUow:  (not  yet  appointed). 
(January  5,  1914.) 


The  total  amount  of  money  so  far  handed  in  by 
industrialists  for  expenditure  in  the  little  building 
mentioned  above  is  $183,800.  The  total  fellowship 
list  now  zms  at  the  rate  of  $97,400  per  year. 

About  the  results  of  these  fellowships,  this  much 
at  this  time  mi^  be  stated: 

1.  Beeeived  a  bonus  of  $1,000. 

2.  On  the  basis  of  the  experimental  and  investi- 
gative work  aeeomplished  has  been  extended 
througih  a  third  yeasL 

3.  On.  the  termination  of  this  feUowship  the 
holder  went  over  to  the  company  at  a  salary  of 
$2,500  per  year. 

4.  X^  bonus  of  $10,000  has  been  acknowledged 
by  the  eompany  and  tha  tot  installment  paid. 
The  company  then  asked  for  a  second  fellowship 
at  an  increased  rate  and  with  a  second  bonus  of 
$10,000,  which  appears  in  this  list  as  No.  18. 

5.  In  reoognition  of  the  work  of  this  fellowship 
the  company  on  its  expiration  establiahed  a  second 
feUowahip  at  on  increased  ratOi' which  appears  in 
this  liat  as  No.  20. 

6.  On  the  tenninatioa  of  this  fellowship,  the 
leUow  went  ovor  personally  into  his  company  with 
his  process  and  in  recognition  of  its  success  tho 
eompany  then  established  a  second  fellowship  on 
the  same  subject  at  an  increased  rate,  which  ap- 
pears in  this  list  as  No.  21. 

7.  On  the  contusion  of  this  fellowBhip,  in  Hen 
of  the  bonus,  under  certain  conditions  the  pro- 
prietary  rights  in  his  process  wore  conferred  upon 
the  fellow. 

8.  While  this  fellowship  was  successful,  from 
the  standpoint  of  tiie  results  of  the  investigation, 
it  was  a  failure  owing  to  changing  circumstances 
in  the  speciilc  example  of  the  industry  concerned. 

9.  This  large  and  important  fellowBhip,  which 
had  a  tenure  of  two  years,  has  been  extended 
through  a  third  year  on  the  basis  of  the  results 
accomplished.  These  results  are  of  prime  impor- 
tance to  the  petroleum  industry. 

10.  This  fellowship,  established  for  two  years  at 
$4,000  a  year,  has  been  extended  through  a  third 
year  for  the  sum  of  $6,000,  the  salary  stipend  of 
the  senior  fellow  being  raised  from  $2,500  a  year 
to  $4,000  a  year. 

11.  This  fellowship  was  a  failure,  owing  in  large 
measure  to  a  lack  of  willingness  on  the  part  of 
the  company  concerned  to  cooperate  with  the  ad- 
ministration and  the  fellow. 

12.  This  feUowship  is  now  in  operation  and  it  is 
believed  that  it  will  have  a  soeoessful  termination. 

13.  There  is  no  question  about  the  very  success^ 
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fvl  operation  of  this  f eUowship  and  of  its  ultimate 
leeulte. 

14.  Thia  feUowship  has  alreadj  7ieided  the  es- 
aentials  of  an  important  industrial  process.  It  has 
a  very  large  importance  to  the  institute,  owing  to 
the  fact  that  the  donor  has  made  orer  all  results  to 
the  institute  to  be  used  for  the  establishment  of 
further  researches  bj  the  institute. 

15.  The  laboratory  inyestigation  of  this  subject 
has  been  completed  and  its  large-scale  working  is 
now  being  arranged  for.  Pending  the  completion 
of  the  large-scale  operation,  the  fellowship  has 
been  extended. 

16.  This  inyestigation  has  pio?ed  so  important 
that  it  has  been  extended  through  the  addition  of 
another  fellowship,  No.  24,  at  $1,500  a  jear,  and, 
subsequently,  of  still  another,  No.  20,  at  $6,000  a 
year. 

17.  The  original  object  of  this  fellowship  proved 
impossible  of  an  industrial  solution,  owing  to  the 
fact  that  investi'gation  of  the  plant  concerned 
showed  that  it  contained  nothing  of  potential  in- 
dustrial Talue.  The  object  of  the  investigation  was 
thereupon  changed  and  the  ultimate  results  are  not 
^et  determinable. 

18.  Was  established  by  the  same  company  on 
the  baais  of  the  success  of  No.  4.  While  it  has 
been  in  operation  only  since  September,  it  already 
unquestionably  deserves  its  bonus. 

19.  A  fellowship  yielding  results  of  prime  im- 
portance. 

20.  Was  established  on  the  basis  of  the  success 
of  No.  5. 

21.  Was  established  on  the  basis  of  the  success 
of  No.  6. 

22.  Is  already  unquestionably  successful. 

23.  A  most  interesting  fellowship  on  a  most  in- 
teresting subject.  This  research  is  remarkable  in 
that  the  donor  desires  that  the  institute  should  re- 
ceive for  its  own  purposes  70  per  cent,  of  the  re- 
sults. 

24.  Established  in  correlation  with  No.  16.  It  is 
already  yielding  promising  results. 

25.  A  strong  fellowship  in  operation  only  since 
September. 

26.  This  f ellowsh^  was  transferred  from  the 
University  of  Kansas.  It  has  already  yielded  an 
important  industrial  process. 

27.  It  is  impossible  to  forecast  the  end  of  this 
fellowship. 

28.  Begins  operation  on  January  5,  1914. 

29.  Was  established  in  cooperation  with  fellow- 
ships No.  24  and  No.  16.    The  results  of  this  fel- 


lowship would  probably  justify  the  total  expenaes 
of  the  whole  fellowship  system. 

30.  Went  into  operation  a  month  ago. 

31.  Has  been  accepted  but  is  not  yet  signed. 

32.  Has  been  accepted  but  is  not  yet  signal 
In  the  spring  of  1912  owing  to  ill  health,  the  re- 
sult of  too  much  responsibility,  arrang^neniB  mn 
made  to  give  me  an  associate  director,  Dr.  Baj- 
mond  F.  Bacon,  who  came  to  me  from  the  Bareaa 
of  Chemistry  at  Washington*  Dr.  Bacon's  sdeii- 
tific  prescience,  his  suggestive  power  in  iMeaKh, 
together  with  his  sympathetic  understanding  of  the 
traditions  of  the  work  and  his  personal  hjiHj 
have  made  him  an  ideal  associate.  Since  the  spiing 
of  1913,  he  has  been  aided  in  his  woriL  of  soper- 
vision  through  the  appointment  of  Dr.  E.  Wsri 
Tillotson  as  assistant  director.  Dr.  Tifloteon  hsi 
already  established  the  success  of  seversl  fellow- 
ships through  his  personal  supervision. 

The  administration  of  the  institute  conmets  tt 
present  of  the  director,  with  the  associate  direetor 
and  assistant  director.  Their  work  of  diiectioa 
and  supervision  is  greatly  lightened  by  the  senior 
fellows.  It  should  be  pointed  out  that  the  fdlow- 
ships  of  the  institute  consist  of  two  kinds,  indi- 
vidual and  multiple  fellowships.  An  indiTidDil 
fellowship  utilises  the  services  of  one  msa,  di- 
rectly responsible  to  the  administration;  a  mul- 
tiple feUowship,  the  intensive  services  of  sevenl 
men  under  the  direction  of  a  senior  fellow  who  ii 
turn  is  directly  responsible  and  under  the  adsunit- 
tration.  There  are  seven  senior  fellows  in  tiw  in- 
stitute. The  adequate  supervision  of  the  tiiiztf- 
nine  fellows  at  present  in  the  institute  is  in  this 
way  entirely  practicable  and  explains  the  renlti 
obtained. 

The  $97,400  per  year  at  present  being  ei^eaded 
by  this  institute  in  the  various  researches  in  opsnr 
tioil  have  been  handed  in  to  the  institute  by 
various  companies  in  accordance  witii  a  dsAmte 
agreement  between  each  company  concerned  and 
the  institute. 

As  this  whole  system  of  research  is  locked  up  in 
or  depends  upon  these  agreements,  their  impoitsaee 
witrrants  my  insertion  at  this  point  of  an  agree* 
ment  which  is  deemed  by  us  at  this  time  ss  repie- 
sentative  of  a  reasonable  arrangemmit.  The  one 
I  submit  is  that  of  a  multiple  feUowship  in  htuL 

OOICPAKT'S  MUI/nPLB  IVLLOWSHIP  AOBKEICKHT 

(Fellowship  No.  XXIX.) 

This  AOBSBiaNT  made  and  entered  into  tiiis 
day  of 1913,  between  tte 
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Mellon  Institnte  of  the  XJniTeniity  of  Pittftbnrghy 
of  the  Oitj  of  Pittsburgh,  PennsylTanU,  hereinafter 

called  the  "Institute"  and  the , 

of   >   hereinafter 

called  the  " Company/' 

WiTNSSSETH :  that  for  the  purpose  of  promoting 
the  increase  of  useful  knowledge,  the  parties  hereto 
agree  as  follows: 

1.  The  Company  shall  pay  to  the  Institute  an- 
nually in  advance  for  a  period  of  jaan, 

beginning ,  1913,  the  sum  of 


dollars  ( 


)  for  the  foundation  of  a 


Multiple  Industrial  Fellowship  to  be  known  as 


the  exclusive  purpose  of  which  is 


2.  The  Institute  shaU  accept  the  sums  so  to  be 
furnished  by  the  Company  and  shall  devpte  them 
to  the  furtherance  of  the  problems  of  this  Fellow- 
ship; and  to  this  end  all  money  received  from  the 
Company  under  this  Agreement  shall  be  paid  over 
by  the  Institute  in  monthly  installments  to  the 
holders  of  this  Fellowship  in  such  amounts  as  may 
be  agreed  upon  by  the  Institute  and  the  Fellows 
eoncemed,  or  expended  for  such  apparatus  and 
supplies  related  to  this  research  as  the  Director  of 
the  Institute  may  deem  it  advisable  to  purchase 
and  for  traveling  expenses  related  to  the  elucida- 
tion of  the  problems  concerned.  The  Fellows  shall 
be  provided,  at  the  expense  of  the  Institute,  with 
a  separate  laboratory  and  with  such  apparatus, 
supplies  and  reagents  as  in  the  opinion  of  the  Di- 
rector constitute  a  reasonable  provision.  The 
Company,  on  its  part,  shall  cooperate  with  the  In- 
stitnte  in  this  reeearch  by  providing  the  Director 
thereof  and  the  Fellows  of  this  Fellowship  with 
its  sympathy  and  with  whatever  knowledge  of  the 
subjects  of  research  it  may  possess,  and,  on  ap- 
proval of  the  Company,  with  its  factory  facilities 
for  large-scale  experimentation. 

3.  The  holders  of  the  Fellowships  provided 
hereunder  shall  be  appointed  by  the  Committee 
of  Management  of  the  Institute  upon  the  nom- 
ination of  the  Director  in  accordance  with  the 
terms  of  their  formal  letters  of  application 
to  and  as  approved  by  the  Director,  and  they 
shaU  give  their  whole  time  and  attention  to 
the  object  of  the  Fellowship,  with  the  exception, 
if  the  I>irector  so  elect,  of  three  hours  a  week  which 
each  shall  give  to  instructional  work  in  the  Uni- 
versity  of  Pittsburgh.  The  FeUows  shall  work 
under  the  advice  and  direction  of  the  Director  and 
shall  from  time  to  time  through  the  Director  for- 


ward to  the  Company  reports  of  the  progress  of 
their  work.  During  the  existence  of  the  Fellow- 
ships provided  hereunder  the  Company  shall  have 
the  right,  through  and  with  the  acquiescence  of  the 
Director,  to  employ  and  take  into  its  regular  serv- 
ice any  or  all  of  the  Fellows  of  this  Fellowship, 
upon  terms  to  be  agreed  upon  between  the  Fellow 
or  Fellows  and  the  Company,  and  the  Institute 
shall  appoint  a  successor  to  the  Fellowship  vacated 
by  reason  of  the  regular  employment  of  one  or 
more  of  the  Fellows  by  the  Company,  provided  the 
condition  of  the  research  work  shaU  in  the  opinicm 
of  the  Director  make  necessary  or  advisable  the 
appointment  of  such  successor. 

4.  The  Institute,  at  the  expiration  of  the  Fel- 
lowship, shall  return  to  the  Company  any  money 
paid  to  it  by  the  Fellow,  in  case  any  thereof  shall 
remain  unexpended  for  the  purpose  of  this  Fel- 
lowship. 

5.  Any  and  all  discoveries  made  by  the  Fellows, 
or  any  of  them,  during  the  term  of  this  FeUowship 
as  well  as  all  information  obtained  by  them  ger- 
mane to  the  subjects  of  their  investigation  shaU 
become  the  property  of  the  Company,  subject  to 
the  terms  and  provisions  of  this  Agreementi  and 
any  Fellow  making  such  discovery  or  obtaining 
such  information  shall  promptly  and  without  de- 
mand make  revelations  of  aU  such  information  and 
discoveries.  Such  revelations  shall  be  made  to  the 
duly  designated  representatives  of  the  Company 
directly,  or  through  the  Director,  as  the  Director 
may  detennine. 

6.  Any  Fellow  or  Fellows  making  a  discovery  or 
invention  germane  to  the  subject  of  their  investi- 
gation shall,  at  any  time,  at  the  option  and  ex- 
pense of  the  Company,  apply  for  letters  patent,  and 
shall  upon  demand  assign  such  letters  patent  and 
any  and  all  right  to  such  invention  to  the  Com- 
pany under  the  conditions  of  this  Agreement.  In 
case  the  Company  desires  to  keep  secret  such  dis- 
covery or  invention,  or  for  any  reason  desires  that 
letters  patent  shall  not  be  applied  for,  the  Fellow 
or  Fellows  shaU  not  at  any  time  apply  for  patent 
or  patents  in  their  own  name,  and  shall  not  disclose 
such  discovery  or  invention  to  others  except  as 
herein  provided. 

7.  The  Company  shall,  in  addition  to  the  sums 
paid  to  the  Institute  as  foundation  for  the  Fel- 
lowships, pay  to  the  Fellows  collectively  a  maxi- 
mum cash  bonus  of  dollars 

(  )  or  any  part  thereof  which  in  the  opin- 

ion of  the  Board  of  Arbitration  (hereinafter  pro- 
vided for)  is  deserved  by  the  Fellows  of  this  Fel- 
lowship, and  the  amount  of  this  psTment  and  the 
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time  or  times  of  pajmeiit  ili«U  be  deoide4  by  the 
Boftr^  oX  Arbitration  upon  application  of  eitbor 
of  tbo  p^rtiM  boreto.  Tho  relative  diatribntion  of 
tb^  bpnue  to  tb«  incUvidoal  FeUowa  eoneemed  eball 
be  wbolly  witbin  tbe  power  of  tbe  Direotor  to  de- 
cide and  determine. 

8.  In  tbe  event  of  any  difference  of  opinion  be- 
tween tbe  partiee  bereto  aa  to  tbe  interpretation 
of  tbia  Agreenoent,  or  tbe  r^bts  of  tbe  retpeetive 
parties  to  tbia  Agreement,  tbe  matters  in  issoe  sball 
be  referred  to  a  Board  of  Arbitration,  icbicb  Board 
sball  consist  of  a  representative  of  tbe  Inatitnte 
and  a  repreeentative  of  tbe  Oon^pany,  and  a  tbird 
person  wbom  tbese  two  sball  select.  Tbe  decision 
of  tbis  Board  sbaU  be  obtained  witbont  reeoorse 
to  tbe  courta  and  wben  rendered  sball  be  binding 
upon  tbe  parties  bereto. 

9l  Boring  tbe  term  of  tbis  FeUowsbip,  tbe  bold- 
ers  tbereof  may  publish  such  results  of  tbeir  in- 
vestigations aa  do  not,  in  tbe  opinion  of  tbe  Com- 
pany, injure  its  interests.    On  or  before 

,  19 — ,  tbe  bolders  tbereof  sball  com- 


plete a  comprehensive  monograph  on  tbe  subject  of 
tbeir  researches.  The  subject  matter  of  such  mon- 
ograph  shall  not  contain  speciHc  information  of  the 
process  or  methods  of  the  Company  but  it  sball  be 
confined  to  a  statement  of  new  discoveries  of  scien- 
tiflc  fact  obtained  by  tbis  FeUowsbip  and  such 
stateqaent  sball  not  contain  data  or  information  in 
regard  to  tbe  cost  of  manufacture  by  any  process 
revealed  in  such  statement.  A  copy  of  this  mono- 
graph shall  be  forwarded  to  tbe  Company  and  a 
copy  shall  be  signed  and  placed  in  tbe  archives  of 
tbe  Institute  until  the  expiration  of  three  years 
from  the  time  hereinafter  provided  for  tbe  tenni- 
nation  of  tbis  Fellowship,  when  the  Institute  shall 
be  at  liberty  to  publish  it  for  tbe  use  and  benefit 
of  the  public. 

In  the  event  that  in  the  opinion  of  the  Com- 
pany such  publication  at  such  time  will  unduly  in- 
jure its  interestSi  it  shall  have  the  privilege  of  ap- 
pealing at  any  time  for  an  extension  of  time  of 
such  publication  to  the  Board  of  Arbitration  pro- 
vided for  herein,  which,  after  considering  the  ap- 
peal, shall,  if  in  its  opinion  such  publication  will 
unduly  injure  the  Company's  intereets,  extend  the 
time  of  publication  to  a  time  when  in  tbe  Board 'a 
opinion  publication  will  not  unduly  injure  the  in- 
terests of  the  Company. 

10.  The  Fellowships  provided  under  this  Agree- 
ment shall  terminate  the day  of , 

191—. 

In  witness  whereof,  the  parties  hereto  have 


caused  tbeir  nameo  to  be  subscribed  tbe  day  ssd 

year,  tcft  above  inentioned  by  tbeir  duly  authodsod 

oi&ceniL 

Witueu:  Mktj^n  Instttutb  of  IJNiviBsm 

OF  PlTTSBUnOH 


By 


By 


The  permaxnont  building  wliick  wiQ  be  in 
oocupaiion  by  the  inatitate  by  next  September 
is  splendidly  fitted  to  coneapond  with  its 
needs.  Li  cider  that  the  inatitnte  may  not 
grow  too  large  for  mazimnm  efficiency  in  its 
different  researches  and  for  the  maintenance 
of  ita  fraternal  spirit  it  has  been  determined 
to  limit  its  members  to  sevaity  fellows.  As 
the  present  number  of  fellows  is  thirty-seven, 
this  will  necessitate  a  considerable  increase  in 
the  directionel  and  superrisional  permanent 
staff.  Perhaps  I  may  be  permitted  to  say  here 
that  I  am  eagerly  on  the  watch  tower  for  men 
possessed  of  the  rare  qualities  requisite  for 
such  positions. 

The  Qraduate  School  of  Specific  IndustrieB 
which  win  be  connected  with  the  Institute  on 
the  completion  of  its  buildingy  I  shall  mske 
the  subject  of  a  future  statement. 

Finally  it  may  be  said*  <m  Ibe  basis  of  tbe 
two  years  intervening^  since  my  last  statement 
to  this  joumel>  that  this  system  of  Qoopemr 
tion  between  industry  and  learning,  between 
the  factory  and  the  uniYersity*  has  positively 
passed  the  tentative  and  experimental  stage 
and  that  it  now  stands  as  a  yaluable  and  per- 
manent relation  to  both.  Any  anxieties  I 
may  have  are  not  now  connected  with  this 
example  of  the  system,  but  with  my  desire 
that  it  ahould  be  extended  into  other  educa- 
tional  institutions.  We  believe  that  this  can 
be  accomplished  by  handing  oTer  to  the  uni- 
versities for  this  service  some  of  our  own  men 
inducted  into  a  full  knowledge  of  the  woi^ing 
of  this  system  through  years  of  connection 
with  it 
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Iff*  NSW  PEBUriAN  EXPEDITION  UNDEB 
THE  AU SPICE £1  OF  TALE  VNIVEESITY 
AND  THE  NATIONAL  GEO- 
GBAPHIC  SOCIETY 

Last  Saturday  there  sailed  for  Peru  the 
topographical  diviaiou  of  a  new  expedition. 
The  chief  engineer,  E.  0.  Erdis,  of  the  1912 
expedition,  had  sailed  the  week  before.  Li  a 
short  time  two  more  members  of  the  expedition 
will  sail,  and  as  soon  as  the  maps  have  been 
completed  and  are  ready  for  use,  the  scien- 
tific members  of  the  party  will  leave  for  the 
field.  This  will  probably  not  be  until  early  in 
1915. 

As  in  1912  the  expedition  is  under  the  joint 
auspices  of  Yale  TTniversity  and  the  National 
Geographic  Society.  Unlike  former  expedi- 
tionSy  it  will  cover  a  period  of  two  years,  in- 
stead of  being  confined  to  one  field  season. 
Three  members  of  the  expedition,  the  chief 
engineer,  the  chief  assistant,  and  the  assistant 
topographer,  will  be  in  the  field  for  a  year  and 
a  half,  or  more. 

It  is  our  plan  to  make  a  geographical 
reconnaissance  of  a  portion  of  southern  Peru, 
including  the  Cordillera  Vilcabamba  and  por- 
tion of  the  Apurimac  and  Urubamba  water- 
sheds. 

This  region  is  a  part  of  the  eastern  edge  of 

the  gi^eat  Andean  plateau.     The   OordiUera 

Vilcabamba  is  a  chain  of  dissected  moimtains 

rising  16,000  to  20,000  feet  above  sea-level, 

situated  between  south  latitudes  12  and  14. 

Their  bases  are  clothed  with  tropical  jungles, 

while  their  summits  are  mantled  with  snow 

and  glaciers.    In  the  main  they  are  unexplored. 

Ab  one  of  the  most  inaccessible  parts  of  the 

Andes,  they  have  been  occupied  from  time 

to  time  by  the  ancient  peoples  of  Peru.    In 

this  region  are  the  ruins  of  Machu  Picchu, 

Palcay  and  Ghoqquequirau. 

The  rei>orted  presence  of  other  ruins  and  the 
actaal  existence  of  some  that  have  been  seen, 
bat  not  studied  or  mapped,  make  the  region 
a  particularly  attractive  area  in  which  to  study 
the  problem  of  man's  origin  and  distribution 
in  South  America. 

Tlie  character  of  the  land  formations  in  the 
nei^rbborhood  of  the  ruins  should  enable  some- 


thing to  be  said  in  regard  to  the  number  of 
people  formerly  occupying  the  region,  the 
Clauses  of  the  location  of  the  citi^,  buildings 
and  forts,  and  the  reasons  for  their  final  aban- 
donment. 

An  examination  of  the  ruins,  studies  of  the 
styles  of  architecture,  and  of  the  artifacts 
and  other  remains  that  may  be  found  fairly 
near  the  surface  of  the  groimd,  should  even- 
tually enable  a  classification  to  be  made, 
which,  in  connection  with  biological,  physio-, 
graphic,  linguistic  and  historical  studies, 
ought  to  result  finally  in  unravelling  the 
puzzle  of  the  ancient  civilization  of  South 
America.  From  the  standpoint  of  biology,  this 
area  is  believed  to  contain  a  large  number  of 
species  new  to  science.  From  the  standpoint 
of  anthropology  it  is  one  of  the  least  known 
and  most  fruitful  areas  in  the  Andes. 

The  plan  of  work  will  include  the  making 
of  a  topographical  map  of  the  region  north- 
west of  Cuzco  between  the  Apurimac  and 
Urubamba  Bivers;  a  detailed  geographical 
reconnaissance  of  the  more  lofty  portions  of 
the  mountains,  including  a  study  of  the  large 
undescribed  glaciated  region;  the  establish- 
ment of  two  meteorological  stations  at  differ- 
ent elevations  for  the  taking  of  systematic 
records  for  two  years;  a  study  of  the  distribu- 
tion and  history  of  food  plants  of  this  region ; 
the  collection  of  data  respecting  the  forms  and 
distribution  of  vertebrates,  particularly  mam- 
mals and  reptiles;  a  survey  of  the  present 
Indians  inhabiting  this  region,  including  a 
study  of  their  dialects,  the  collection  of  anthro- 
pometric data,  and  the  collection  and  study  of 
the  skeletal  remains;  an  archeological  recon- 
naissance of  the  entire  area,  and  a  continua- 
tion of  the  studies  begun  by  the  first  expedition, 
looking  toward  a  geographical  interpre- 
tation of  the  Spanish  chronicles  of  the  era 
of  discovery  and  exploration,  with  particular 
reference  to  the  identification  of  ancient  place 
names,  the  story  of  Machu  Picchu  and  its  con- 
nection with  the  history  of  the  Incas. 

The  staff  of  the  expedition  consists  of: 
Ellwood  C.  Erdis,  chief  engineer;  Herbert  E. 
Gregory,  geologist  (SiUiman  professor  of  geol- 
ogy in  Yale  University);  George  F.  Eaton, 
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osteologist  (curator  of  osteology  in  the  Pea- 
body  Museum  of  Yale  TTniTeisity) ;  Albert  H. 
Hardy,  chief  assistant;  C.  F.  Westerberg, 
assistant  topographer;  H.  S.  Arnold,  MJ)., 
medical  adviser;  Philip  A.  Means,  assistant  in 
archeology;  L.  M.  Kirkpatrick,  secretary. 
The  surgeon  has  not  yet  been  named. 

Hiram  Binohaic, 
Director 


THE  COMMITTEE  OF   ONE  HUNVEED   ON 
SCIENTIFIC  EE8EAECH  OF  THE  AMER- 
ICAN ASSOCIATION  FOE  THE 
ADVANCEMENT  OF 
SCIENCE 

This  committee,  authorized  by  the  council  of 
the  association  and  appointed  at  and  after  the 
Atlanta  meeting  by  President  Wilson  and 
President  Eliot  with  the  advice  of  the  com- 
mittee of  policy,  met  at  the  Cosmos  Club, 
Washington,  on  the  afternoon  of  April  20, 
1914.  Mr.  Pickering  was  in  the  chair,  and 
the  following  members  were  present: 

Mmbts.  C.  L.  Alsberg,  E.  W.  Brown,  J.  McK. 
Cattell,  G.  B.  Davenport,  K.  £.  Guthe,  George  £. 
Hale,  Boss  G.  Harrison,  L.  O.  Howard,  C.  8.  Howe, 
William  H.  Howell,  W.  J.  Humphreys,  William  W. 
Keen,  G.  Kenneth  Mees,  George  A.  Miller,  E.  L. 
Niehols,  Apthor  A.  Noyes,  Henry  F.  Osbom,  E.  0. 
Pickering,  Ink  Bemsen,  Frank  Schlesinger,  Elihn 
Thomson,  O.  H.  Tittmann,  ThMnas  L.  Watson, 
Arthur  G.  Webster,  William  M.  Wheeler  and  B.  8. 
Woodward. 

The  membership  of  the  committee  was  com- 
pleted by  election,  and  there  was  a  long  and 
important  discussion  on  scientific  research  in 
America  and  the  means  by  which  it  can  be 
advanced  by  the  committee.  Among  the  ques- 
tions fully  discussed  were  (1)  the  use  of  re- 
search funds  and  the  establishment  of  a  cen- 
tral bureau  under  the  auspices  of  the  associa- 
tion, the  National  Academy  or  the  Smith- 
sonian Institution;  (2)  research  work  in  edu- 
cational institutions,  the  extent  to  which  it  is 
supported  and  should  be  regarded  as  the  func- 
tion of  the  institution  and  its  professors  and 
instructors;  (8)  the  research  work  of  indus- 
trial laboratories  and  its  relation  to  the  uni- 
versities; (4)  the  selection  of  men  in  imiyer- 


sities  competent  to  undertake  research  work 
and  the  preparation  that  should  be  given  to 
them,  and  (5)  the  fuller  recognition  and  better 
opportunities  that  should  be  given  to  thoee 
who  have  unusual  qualifications  for  scientific 
research.  It  was  agreed  that  the  principal  woik 
of  the  committee  should  be  entrusted  to  suh- 
committees.  The  whole  committee  wiU  meet 
at  Philadelphia  on  the  afternoon  of  Monday, 
December  28,  1914,  at  the  hotel  headquarten 
of  the  American  Association. 

Sub-committees  were  authorized  in  each  of 
the  five  directions  above  noted.  The  three  last- 
mentioned  topics  were  emphasized,  resped- 
ively,  by  Mr.  0.  Kenneth  Mees,  Mr.  Ernest 
W.  Brown  and  Mr.  Theodore  W.  Richards,  and 
a  sub-committee  on  each  of  the  subjects  will  be 
formed  with  their  advice.  The  commiUeei 
named  are: 

Executive  Oonunittee:  E.  C.  Pickering,  Ckmr- 
man,  Oharles  D.  Waleott,  William  H.  Welch,  Ed- 
mund B.  Wilson,  J.  McKeen  Oattell,  SeereUirif. 

Sub-committee  on  Besearch  Funds:  Cbarles  S. 
Minot,  Chairman,  Simon  Flezner,  £.  G.  PiekeriBg, 
B.   S.  Woodward,  Gfliarles  B.  Cross,  Secretary* 

Sub-commdttee  on  Beseareh  in  Educational  In- 
stitutions: Edward  L.  Nichols,  Chairman,  Edwin 
G.  Oonklln,  Arthur  A  Noyes,  John  M.  Coulter,  J. 
McKeen  Oattell,  Secretary. 

The  full  membership  of  the  Committee  of 
One  Hundred  is  as  follows: 

Eliot,  Oharles  W.,  president  of  the  associatiaa, 

president     emeritus     of     Harvard     Umversi^, 

Chairman, 
Pickering,  E.  C,  director  of  the  Harvard  CoIleS» 

Observatory,  Chairman  of  the  ExecMtioe  Com- 
mittee, 
Adams,  Frank  D.,  professor  of  geology,  MeGill 

University. 
Alsberg,  C.  L.,  chief  of  the  Bureau  of  Chemifltzj, 

U.  S.  Department  of  Agriculture. 
Ames,  J.  S.,  professor  of  physics,  Johns  Hopkisi 

University. 
Angell,  J.  B.,  professor  of  psychology,  Univsnily 

of  Chicago. 
Baldwin,  S.  £.,  professor  of  law  in  Yale  VrnwetAtf 

and  governor  of  Connecticut. 
Bancroft,  W.  D.,  professor  of  phTsical  chemiitry, 

Cornell  University. 
Bessey,  Oharles  E.,  professor  of  botany, 

of  Nebraska. 
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Boas,  Fzanz,  professor  of  anthropology,  Columbia 
UniTorsity. 

BrUton,  K.  L.,  director  of  the  New  York  Botanical 
Oarden. 

Brown,  Ernest  W.,  professor  of  mathematics,  Yale 
University. 

Gampi)ell,  Bonglas  H.,  professor  of  botany,  Stan- 
ford UniTersity. 

C^mipbell,  W.  W.,  director  of  lack  Observatory. 

Obamberlin,  T.  C,  professor  of  geology,  University 
of  Chicago. 

Chittenden,  B.  H.,  professor  of  physiological  chem- 
istry, Yale  University. 

Cole,  Alfred  D.,  professor  of  physics,  Ohio  State 
University. 

Conkhn,  Edwin  G.,  professor  of  zoology,  Princeton 
University. 

Cottrell,  F.  G.,  professor  of  physical  chemistry, 
University  of  California. 

Coulter,  John  M.,  professor  of  botany.  University 
of  Chicago. 

Councilman,  W.  T.,  professor  of  pathology^  Har- 
vard University, 

Cross,  Charles  B.,  professor  of  physics,  Massachu- 
setts Institute  of  Technology. 

Davenport,  C.  B.,  director  of  the  Station  for  Ex- 
perimental Evolution,  Carnegie  Institution. 

Davis,  William  M.,  emeritus  professor  of  geology, 
Harvard  University. 

Day,  Arthur  L.,  director  of  the  Geophysical  Labor- 
atory, Carnegie  Institution. 

Dew^,  John,  professor  of  philosophy,  Columbia 
University. 

Donaldson,  H.  H.,  professor  of  neurology,  Wiatar 
Institute  of  Anatomy. 

Fairchdld,  H.  L.,  professor  of  geology,  Bochester 
University. 

Farlow,  W.  G.,  professor  of  cryptogamie  botany. 
Harvard  University. 

Fisher,  Irving,  professor  of  economics,  Yale  Uni- 

vevsity. 
Flexner,  Simon,  director  of  the  laboratories,  Bocke- 

f eller  Institute  for  Medical  Beeearch. 
JVanUin,  Edward  C,  professor  of  organic  chemis- 
try, Stanford  University. 
Om,  Theodore,  professor  of  zoology,  George  Wash- 

ingUm  University. 
Ooodale,  George  L.,  emeritus  professor  of  botany, 

Sarvard  University. 
O^vthe,  Karl  E.,  professor  of  physics,  University 

of  Michigan. 
Sale,  George  E.,  director  of  Mount  Wilson  Solar 
Observatory,  Carnegie  Institution. 


Harrison,  Boss  G.,  professor  of  comparative  anat- 
omy, Yale  University. 
Hayford,  John  F.,  director  of  the  College  of  Engi- 
neering, Northwestern  University. 
Holmes,  Joseph  A.,  chief  of  the  Bureau  of  Mines. 
Hofward,  L.  O.,  chief  of  the  Bureau  of  Entomol- 
ogy. 
Howe,  Charles  S.,  president  of  the  Case  School  of 

Applied  Science. 
Howell,  William  H.,  professor  of  physiology.  The 

Johns  Hopkins  University. 
Humphreys,  W.  J.,  professor  of  meteorology,  U.  S. 

Weather  Bureau. 
Hunt,  Beid,  professor  of  pharmacology.  Harvard 

University. 
Jordan,  David  Starr,  president  of  Stanford  Uni- 
versity. 
Keen,  William  W.,  emeritus  professor  of  surgery, 
Jefferson  Medical  College,  president  of  the  Amer- 
ican Philosophical  Society. 
Kemp,  James  F.,  professor  of  geology,  Columbia 

University. 
Leuschner,  Armin  O.,  professor  of  astronomy.  Uni- 
versity of  California. 
Lillie,  Frank  B.,  professor  of  embryology.  Univer- 
sity of  Chicago. 
Locft),  Jacques,  head  of  deparjsnent  of  experimental 
biology,  Bockefeller  Institute  for  Medical  Be- 
seareh. 
MacDougal,  D.  T.,  director  of  the  department  of 

botanical  research,  Carnegie  Institution. 
Madaurin,  B.  C,  president  of  the  Massachusetts 

Institute  of  Technology. 
McMurrich,   J.   Playfair,   professor   of   anatomy, 

University  of  Toronto. 
Mall,  Franklin  P.,  professor  of  anatomy,  Johns 

Hopkins  University. 
Marvin,  C.  F.,  chief  of  the  U.  S.  Weather  Bureau. 
Mees,   C,    Kenneth,    Eastman    Kodak    Company, 

Bochester,  N.  Y. 
Mendenhall,  T.  C,  president  emeritus,  Worcester 

Polytechnic  Institute. 
Michelson,  A.  A.,  professor  of  physics,  University 

of  Chicago. 
Miller,  G.  A.,  professor  of  mathematics.  University 

of  Illinois. 
MUlikan,  B.  A.,  professor  of  physics,  University  of 

Chicago. 
Minot,  Charles  S.,  professor  of  comparative  anat- 
omy. Harvard  Medical  School. 
Moore,  E.  H.,  professor  of  mathematics.  University 

of  Chicago. 
Moore,  George  T.,  director  of  the  Missouri  Botan- 
ical Garden. 
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Morgan,  T.  H.,  profeator  of  erperimenUI  zoology, 

Crolumbis  UniTenitj. 
Morleji  Sdwird  W.^  emeritoB  profeMor  of  ehem- 

iatry,  W«0t«ni  Basarve  UniTeraity. 
MoiM,  Edward  8.,  diraetor,  Pealwdy  Aeadamy  of 

Scianoa. 
Moulton,  Forast  B.,  profaasor  of  aatronomj,  Uni- 

vanity  of  CRiieago. 
Neal,  Harbart  V.,  profasaor  of  biology,  Tofts  Col- 

laga. 

Niohola,  Edward  L.,  profaaior  of  phyaiea,  Comall 
Univarsity. 

Noyaa,  Arthur  A.,  diractor  of  tha  raaaareh  labora- 
tory of  physical  ehamistry,  Massaehusatts  lasti- 
tuta  of  Tachnology. 

Noyas,  W.  A.,  profassor  of  ehamistry,  UniTarsity 
of  niinois. 

Osbom,  Haury  F.,  preaidant  of  tha  Amarieaa  Mii- 
sanin  of  Natural  History,  raaaareh  profassor  of 
zoology,  Colombia  UniTarsity. 

Paarea,  B.  M.,  profassor  of  raaaareh  madieina,  Uni- 
versity of  Pennsylvania. 

Putnam,  E.  W.,  profassor  emeritus  of  anthropology, 
Harvard  University. 

Bamsan,  Ira,  profassor  of  ehamistry,  Johns  Hop- 
kins University. 

Biohards,  Theodora  W.,  profassor  of  ehamistry, 
Harvard  University. 

Boea,  Edward  B.,  chief  physicist.  Bureau  of  Stand- 
ards. 

Sehlesingar,  Frank,  diraetor  of  tha  Allegany  Ob- 
servaitory. 

Sedgwick,  William  T.,  professor  of  biology,  Massa- 
chusetts Institute  of  Tachnology. 

Smith,  E.  F.,  provost  of  tha  University  of  Pennsyl- 
vania. 

Smith,  G.  Otis,  diraetor  of  tha  U.  &  Geological 
Survey. 

Snuth,  Hugh  M.,  U.  S.  commissioner  of  flsharias. 

Smith,  Theobald,  professor  of  comparative  pathol- 
ogy, Harvard  University. 

Stieglitz,  Julius,  professor  of  analytical  ehamis- 
try. University  of  Oiicago. 

Stiles,  Ch.  Warden,  zoologist,  U.  S.  Public  Health 
Service. 

Stratton,  Samuel  W.,  director  of  the  Bureau  of 
Standards. 

Thomson,  Elihu,  Thomson-Houston  and  General 
Electric  Companies. 

Titchener,  Edward  B.,  professor  of  p^chology,  Cor- 
nell University. 

Tittmann,  Otto  H.,  chief  of  the  U.  S.  Coast  and 
Geodetic  Survey. 

Van  Hise,  Charles  B.,  president  of  tha  University 
of  Wisconsin. 


Walcott,  Gharlea  D.,  secretary  of  tha  Smitbuoniai 
Institution. 

Ward,  Henry  B.,  professor  of  zoology,  UniTUuty 
of  Illinois. 

Watson,  Thomas  L.,  professor  of  economic  geol(^, 
University  of  Virginia,  and  director  of  ths  Tir- 
ginia  Geological  Survey. 

Webstar,  Arthur  G.,  professor  of  physics,  GStrk 
University. 

Welch,  William  H.,  professor  of  pathologjr,  Johni 
Hopkins  University,  president  of  the  Nstiinal 
Academy  of  Sciences. 

Wheeler,  William  M.,  professor  of  economie  ento- 
mology. Harvard  University. 

Whitney,  WiUis  B.,  director  of  the  raaaareh  Itbort- 
tory,  General  Electric  Company. 

Wilson,  Edmund  B.,  professor  of  zoology,  Cohun- 
bia  University. 

Woodward,  Bobert  S.,  president  of  the  Oin^ 
Institution  of  Washington. 

Cattell,  J.  McKeen,  professor  of  psychology,  Col- 
umbia University,  SecreUury, 


SCIENTIFIC  N0TB8  AND  NEWS 

Dr.  WoLDEiCAR  YoiOT,  professor  of  theoret- 
ical physics  at  GR)ttiiigen,  will  next  year  be 
the  visiting  professor  from  Grermany  to  Har- 
vard University. 

On  the  recommendation  of  the  council  and 
of  the  special  committee  on  the  Hayden  Amid 
the  Academy  of  Natural  Sciences  of  Phila- 
delphia has  this  year  conferred  the  memorisi 
gold  medal  on  Henry  Fairfield  Osbom  in 
recognition  of  his  distinguished  work  in  verte- 
brate paleontology. 

Dr.  Simon  Flexner,  director  of  the  labora- 
tories of  the  Bockefeller  Institute  for  Medical 
Research,  has  received  notice  through  the 
French  ambassador  in  Waahing^ton  that  the 
cross  of  chevalier  of  the  legion  of  honor  has 
been  conferred  upon  him  by  the  president  of 
the  French  Bepublic.  This  honor  has  been 
bestowed  in  recognition  of  the  servioes  whidi 
Dr.  Flexner  has  rendered  to  medical  scienoe 
through  his  own  discoveries  and  throu^  his 
administration  of  the  Rockefeller  Institute. 
Special  mention  is  made  in  the  award  of  ihe 
assistance  given  to  France  at  the  timue  of  Ae 
epidemic  of  oerebro-spinal  meningitisy  which 
prevailed  in  1909,  by  sending  to  the  Pastenr 
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Institate  in  Paris  a  supply  of  anti-meningitis 
semm  which  vfsa  successfully  used  in  com- 
bating that  epidemic. 

SuSQEON-GeKBRAL  WflilJAM  C.  GOBOAB,  F.  S. 

Army,  has  been  awarded  the  Dr.  Louis  Liring- 
ston  Seaman  medal  by  the  American  Museum 
of  Safety  as  a  recognition  of  his  woiic  in 
making  the  Panama  Canal  Zone  habitable  and 
sanitary. 

Dr.  Jobuh  Eotoe,  since  1885  professor  of 
the  history  of  philosophy  at  Harvard  TJniyer- 
sity,  has  been  transferred  to  the  Alf ord  pro- 
fessorship of  natural  religion,  moral  philos- 
ophy and  civil  polity,  vacant  by  the  retirement 
of  Professor  Palmer. 

Dr.  JuLms  von  Hank,  professor  of  cosmical 
physics  at  Vienna,  has  celebrated  his  seventy- 
fifth  birthday. 

Professor  0.  S.  SHERRiNGroK,  Waynflete 
professor  of  physiology  in  the  University  of 
Oxford,  has  been  elected  a  member  of  the 
Boyal  Danish  Academy  of  Sciences. 

Zurich  TTniversitt  has  conferred  the  honor- 
ary degree  of  doctor  of  natural  sciences  upon 
Professor  Alfred  Werner,  of  Zurich,  winner  of 
the  last  Kobel  Prize  for  chemistry. 

Dr.  Lawrenoe  Martin,  associate  professor 
of  physi<^^aphy  and  geography  at  the  Univer- 
^ty  of  Wisconsin^  has  been  elected  a  corre- 
sponding member  of  the  Kaiserlich-konigliche 
Oeographische  Qesellschaft  in  Vienna. 

Seorstart  Lane,  of  the  Department  of  the 
Interior,  has  appointed  Professor  B.  H.  Fer- 
nald,  of  the  University  of  Pennsylvania,  as 
consulting  engineer  to  the  Bureau  of  Mines. 
Se  will  be  sent  to  England,  France,  Belgium, 
Oermany  and  Austria  to  investigate  improve- 
ments with  gas  producers  in  the  development 
of  metallurgioel  and  power  operations. 

Dr.  Hans  Murschhauser,  of  the  Akadem- 
lacslie  Kinder-Klinik  in  Diisseldorf,  has  been 
appointed  research  associate  of  the  Carnegie 
Imtitution  of  Washington,  attached  to  the 
nvitrition  laboratory  at  Boston. 

I>B.  Frederick  M;  Meader  has  resigned  as 
^ty  bacteriologist  of  Syracuse,  and  has  been 
succeeded  by  Dr.  Oliver  W.  H.  Mitchell,  assist- 


ant professor  of  bacteriology  and  preventive 
medicine  in  the  University  of  Missouri.  Dr. 
Mitchell  also  succeeds  Dr.  Leverett  D.  BHstol 
As  assistant  professor  of  bacteriology  in  Syra- 
cuse University. 

MA.  Alfred  E.  Cameron,  board  of  agricul- 
ture scholar  in  entomology,  Manchester, 
England,  is  spending  the  summer  at  the 
entomological  department  of  the  Agricultural 
Experiment  Station,  New  Brunswick,  N.  J. 
He  has  recently  arrived  from  England. 

Professor  Francis  E.  Llotd,  of  McGill 
University,  will  spend  the  period  from  May  1 
to  September  15,  at  the  coastal  laboratory  of 
the  Carnegie  Institution  of  Washington, 
Carmel-by-the-Sea,  Calif. 

Mr.  Stewart  Culin,  curator  of  the  depart- 
ment of  ethnology  of  the  Brooklyn  Museum, 
is  at  present  in  the  far  east  in  order  to  coUect 
ethnological  material.  His  itinerary  has  taken 
him  to  Japan,  China,  Korea,  Lidia  and  Ceylon. 

The  Congo  expedition  of  the  American 
Museum  of  Natural  History  under  Messrs. 
Herbert  Lang  and  James  Chapin,  which  in 
cooperation  with  the  Belgian  government  has 
been  carrying  on  active  field  work  in  central 
Africa  for  the  past  four  years,  will  return  to 
New  York  early  in  the  summer. 

Dr.  Hermann  von  Schrenk,  pathologist  to 
the  Missouri  Botanical  Garden,  delivered  a 
series  of  five  lectures  before  the  members  of 
the  department  of  forestry  of  the  University 
of  Toronto,  in  March,  on  '^  Diseases  of  Tre^ 
and  Structural  Timbers." 

Mrs.  Christine  Ladd-Franklin  gave,  on 
April  20,  21  and  22,  three  lectures  at  the  Uni- 
versity of  Chicago  as  follows:  "The  Bridge 
between  the  New  Logic  and  the  Old,"  "The 
Indispensable  Requirements  of  a  Color  Hy- 
pothesis," "Graphic  Representation  of  Color 
Relations  and  Recent  Views  on  Color." 

The  second  open  meeting  of  the  Society  for 
Biological  Research  of  the  University  of  Pitts- 
burgh for  the  year  1918-14  was  held  on  April  16, 
at  which  time  Dr.  John  F.  Anderson,  director 
of  the  hygienic  laboratory  of  the  U.  S.  Marine 
Hospital  and  Public  Health  Service,  gave  an 
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address  on  tlie  ''  Etiology  and  Distribution  of 
Typhns  Fever/' 

Dr.  Babtoh  Warbsn  Evbbmann,  director  of 
the  Museum  of  the  Oalifomia  Academy  of 
Sciences,  delivered  the  address  at  the  annual 
meeting  of  the  Beta  Kappa  Alpha  Society  of 
the  University  of  California,  at  Berkeley,  on 
the  evening  of  April  16.  His  subject  was 
''The  Alaska  Fur-seal  Herd  and  its  Proper 
Management'' 

The  building  of  the  College  of  the  City  of 
New  York,  hitherto  known  as  the  Mechanic 
Arts  Building,  will,  by  vote  of  the  trustees, 
hereafter  be  called  "  Compton  Hall,"  after  Pro- 
fessor Alfred  G.  Compton,  late  head  of  the  de- 
partment, who  died  in  the  autumn  of  1913. 

The  municipality  of  Saint-Georges-sur- 
Cher  has  decided  to  erect  a  monument  to  Bre- 
tonneau,  of  Tours,  one  of  the  distinguished 
names  in  the  history  of  French  medicine,  who 
was  bom  there  in  1774. 

PHHiippE  Edouard  Leon  Van  Tieghem,  emi- 
nent French  botanist,  died  in  Paris  on  April 
28  at  the  age  of  seventy-five  years. 

Dr.  Karl  Chun,  professor  of  zoology  at 
Leipzig,  distinguished  for  his  oceanographic 
studies,  has  died  at  the  age  of  sixty-two  years. 

Dr.  Paul  Ehrenreioh,  the  distinguished 
ethnologist,  decent  in  the  University  of  Ber- 
lin, has  died  at  the  age  of  fifty-eight  years. 

Professor  Adolf  Fischer,  director  of  the 
Museum  for  Asiatic  art,  founded  last  October 
at  Cologne,  has  died'  at  the  age  of  fifty-eight 
years. 

The  medical  college  of  Cornell  University 
and  the  General  Memorial  Hospital  will  es- 
tablish a  cancer  hospital,  towards  which  it  is 
said  $1,000,000  have  been  subscribed,  inclu- 
ding $500,000  from  Dr.  James  Douglas. 

The  cornerstone  has  been  laid  for  a  build- 
ing for  a  Servian  Academy  of  Science  in  Bel- 
grade, the  cost  of  which  is  to  be  about  a  mil- 
lion dollars. 

The  Memorial  Institute  for  Infectious  Dis- 
eases, of  Chicago,  has  moved  into  its  new  build- 
ing at  629  South  Wood  St.,  to  which  address 
all  c(»nmunications  should  be  sent.    This  is 


also  the  new  address  of  The  Journal  of  7n/ee- 
tious  Diseases. 

The  late  Mr.  Henry  Bloom  Noble,  of  Doug- 
las, Isle  of  Man,  left  practically  all  his  estate 
for  educational  and  charitable  purposes  in  the 
island.  The  trustees  of  his  will  have  decided 
to  devote  £20,000  for  the  fostering  of  agricul- 
ture. 

Through  the  generosity  of  Mr.  George 
Manierre,  of  Chicago,  the  mounted  skeleton  of 
the  American  mammoth  which  has  for  many 
years  been  exhibited  in  the  museum  of  the  Obi- 
cago  Academy  of  Sciences,  has  been  trans- 
ferred to  the  Field  Museum  of  Natural  His- 
tory. This  skeleton  long  remained  the  only 
mounted  skeleton  of  the  mammoth  in  America 
and  it  still  forms  one  of  the  best  representa- 
tives of  this  animal  known. 

The  American  Museum  of  Natural  History 
has  acquired  from  the  estate  of  the  late  Edwin 
E.  Howell,  of  Washington,  a  well-known  col- 
lector and  dealer,  the  entire  collection  of 
meteorites  which  belonged  to  his  establishment 
at  the  time  of  his  death.  The  collection  con- 
sists of  representatives  of  fifty-four  falls  and 
finds,  aggregating  about  one  hundred  kilo- 
meters in  weight.  It  includes  two  which  hare 
not  been  heretofore  represented  in  the  miiseum, 
namely,  the  Ainsworth  and  Williamstown 
irons.  This  acquisition  was  made  possible 
through  the  generosity  of  Mr.  J.  P.  Morgan. 

After  a  conference  with  the  trustees  of  the 
University  of  Pennsylvania  following  the  doae 
of  the  trial  of  Professor  J.  E.  Sweet  far  crudty 
to  animals  and  the  disagreement  of  the  jury, 
Dean  William  Pepper,  of  the  departmoit  of 
medicine,  annoimced  that  the  continuation  of 
the  experimental  work  in  the  medical  sdiod 
was  authorized.  It  was  agreed  by  all  that  the 
university  owes  it  to  humanity  to  continue  the 
work  without  interruption. 

Last  spring  the  attention  of  the  Maine 
Agricultural  Experiment  Station  was  called 
to  maggots  infesting  bludierriea  towards  the 
end  of  the  season.  Accordingly  lam  won 
reared  and  the  insect  ascertained  to  be  tbe 
Bune  species  which  infests  the  applet  Bhago- 
lefts  pomonelUk 
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Apart  from  tlie  governments  and  govern- 
ment departments  which  will  be  represented 
at  the  International  Congress  of  Tropical 
Apiculture  to  be  held  at  the  Imperial  Insti- 
tute, London,  from  June  23  to  30,  a  number 
of  societies,  chambers  of  commerce  and  asso- 
ciations, foreign  as  well  as  British,  have  indi- 
cated their  intention  to  support  the  congress, 
and  most  will  send  delegates.  It  is  already 
known  that  the  congress  will  be  attended  by 
members  from  the  following  countries:  Aus- 
tria, Egypt,  France,  Germany,  Holland,  Italy, 
Japan,  Portugal,  Bussia,  the  United  Kingdom, 
the  United  States,  Ceylon,  East  Africa,  Gold 
Coast,  Honolulu,  India,  Jamaica,  Java,  Lee- 
ward Islands,  Nigeria,  Sierra  Leone,  Straits 
Settlements  and  Federated  Malay  States, 
Trinidad  and  Uganda. 

It  is  announced  that  arrangements  are  being 
made  for  the  holding  in  Edinburgh,  in  Sep- 
tember next,  of  a  conference  on  the  various 
aspects  of  the  physical  sciences  in  their  appli- 
cation to   the   study   of  the   phenomena   of 
weather.     Sir  John  Murray  had  consented  to 
act  as  president,  but  now  new  arrangements 
must  be  made.    It  is  planned  to  open  the  con- 
ference on  September  8,  and  to  continue  its 
work  during  the  four  following  days.    Those 
interested   should  send  their  names  to  the 
secretary  of  the  organizing  conunittee  at  the 
Meteorological     Office,     South     Kensington, 
London,  S.  W. 

The  thirteenth  general  meeting  of  the  As- 
sociation of  Economic  Biologists  was  held  at 
ihe  Imperial  College  of  Science  and  Technol- 
ogy, London,  on  April  10  and  11.  Professor 
Bobert  Newstead  presided.  According  to  the 
report  of  the  London  Times  Mr.  A.  G.  L. 
Bogers,  of  the  Board  of  Agriculture,  com- 
municated the  results  of  the  International 
Phytopathological  Conference  lately  held  in 
Bome  with  the  object  of  considering  how 
united  action  may  be  taken  for  checking 
the  importation  of  plant  diseases.  There 
are  two  ways  of  dealing  with  a  center 
of  plant  infection.  The  first  is  to  forbid  the 
entry  of  plants  from  the  infected  district  or 
country.    The  alternative  is  for  the  adminis- 


trative authorities  in  the  infested  country  to 
take  the  necessary  steps  for  extirpating  the 
pest  within  their  borders ;  and  to  issue  a  guar- 
antee of  freedom  from  infection  with  all  lots 
of  the  suspected  produce.  This  procedure  is 
an  imx>ossibility  in  the  case  of  the  bulky  crops 
of  what  in  France  is  called  ^'  La  Grande  Cul- 
ture,^' as  no  staff  of  specialists  could  deal  with 
the  amounts  grown.  The  international  dele- 
gates therefore  unanimously  agreed  to  exclude 
these  (including  all  grains)  and  the  grape 
vine  from  their  provisions,  the  various  nations 
being  left  to  protect  themselves  from  diseases 
of  staple  crops  by  individual  action  as  at 
present.  The  recommendations,  however,  pro- 
vide for  including  such  produce  as  fruit,  flow- 
ers and  bulbs  in  the  proposed  convention, 
which  at  present  awaits  ratification,  all  the 
powers  except  the  United  States  having  pro- 
visionally agreed  to  the  principle  of  united  ac- 
tion. Certain  powers,  while  not  prepared  to 
relinquish  the  right  of  inspecting  imported 
produce  included  in  the  provisions  of  the  con- 
vention, intimated  their  willingness  to  let 
these  rights  be  in  abeyance  so  long  as  exi)ort- 
ing  countries  fulfilled  their  obligations. 

It  is  planned  to  take  the  biologrical  work  of 
the  University  of  Utah  Summer  School  to  a 
mountain  laboratory  during  the  last  three 
weeks  of  the  course.  Animal  ecology  and  some 
systematic  study  of  flowering  plants  will  be 
the  parts  of  the  work  best  adapted  to  this 
plan.  The  regular  session  will  begin  on  June 
8  and  close  on  July  17,  the  change  of  base  for 
biology  to  be  made  on  June  26.  Silver  Lake, 
at  the  head  of  Big  Cottonwood  Canyon,  thirty 
miles  from  Salt  Lake  City,  altitude  8,728 
feet,  has  been  chosen  as  the  spot  for  begin- 
ning mountain  station  work  in  Utah.  Here 
in  a  setting  of  rugged  peaks  lie  a  half  dozen 
small  gems  of  mountain  lakes,  one  at  an  alti- 
tude of  9,920  feet,  and  a  beautiful  little  moun- 
tain valley  in  which  rise  from  innumerable 
sources  the  headwaters  of  Big  Cottonwood 
Creek,  a  typical  mountain  stream.  From  the 
tope  of  these  peaks  to  the  warm  and  hot 
springs,  the  sulphurous  and  salt  waters,  the 
desert  and  the  Great  Salt  Lake  itself  in  the 
valley  near  the  university,  stretches  a  wide  va- 
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riety  of  conditions  to  receive  attention  in 
ecology.  Persons  desiring  further  informa- 
tion may  communicate  with  Dr.  Charles  T. 
Vorhies,  UniTersity  of  TJtah,  Salt  Lake  City. 

Mb.  0.  V.  HoDOsoy,  of  the  Coast  and  Geo- 
detic Survey,  Department  of  Commerce,  has 
recently  left  Washington  for  the  southwestern 
part  of  the  United  States,  where  he  will  have 
charge  of  a  party  for  the  determination  of  the 
astronomic  latitude  of  triangulation  stations 
established  by  the  Coast  and  Geodetic  Survey 
and  the  United  States  Geological  Survey,  be- 
tween Barstow,  Tex.,  and  the  Pacific  Ocean. 
Many  of  these  stations  are  on  mountains  as 
much  as  10,000  feet  in  height.  The  results  of 
this  work  will  be  used  principally  for  geodetic 
purposes,  tiiat  is,  the  determination  of  the 
figure  of  the  earth  and  the  distribution  of  ma- 
terial in  the  earth's  crust.  The  means  of 
transportation  for  this  party  will  be  a  li-ton 
automobile  truck  which  was  used  successfully 
on  similar  work  between  Denver,  Col.,  and  the 
Canadian  border  in  the  season  of  1918.  A 
similar  truck  had  been  employed  also  in  1912 
on  the  49th  parallel  boundary  survey  between 
the  United  States  and  Canada.  The  cost  of 
the  work  during  the  season  of  1918  is  esti- 
mated as  only  one  half  what  it  would  have 
been  if  horsee  and  wagons  had  been  used  for 
transportation.  The  saving  in  the  coming  sea- 
son is  expected  to  be  even  greater,  as  the  coun- 
try to  be  traversed  is  arid  or  semiarid  and  the 
transportation  of  water  and  forage  for  stock 
would  have  been  a  difficult  problem.  It  is  ex- 
pected that  the  work  will  continue  until  late 
in  the  autumn. 


UNIVEBSITT    AND    EDUCATIONAL    NEWB 

The  new  buildings  of  Ziirich  University 
were  formally  opened  on  April  19.  The  build- 
ings, which  cost  about  $1,700,000,  stand  on 
rising  ground  overlooking  both  lake  and  city. 

Dr.  Theodore  C.  Janewat,  Bard  professor 
of  the  practise  of  medicine  in  Columbia  Uni- 
versity, has  accepted  the  professorship  of 
medicine  in  Johns  Hopkins  University  under 
the  full  time  basis  made  possible  by  the  gift 
of  $1,500,000  by  the  General  Education  Board. 


Db.  Maztok  p.  Ravsnsl,  professoir  of  ihedi- 
cal  bacteriology  in  the  University  ol  Wiscon- 
sin, and  director  of  tihe  public  heallli  labora- 
tory, has  accepted  the  chair  of  preveiitiTe 
medicine  in  the  University  of  Missouri. 

The  board  of  regents  of  the  State  tJni- 
versity  of  Washington  has  appointed  a  com- 
mittee of  three  to  consider  the  selection  of  a 
president  and  has  requested  the  faculty  to 
choose  a  like  committee,  which  it  has  done  by 
secret  ballot  This  joint  committee  will  report 
to  the  faculty  and  to  the  regents. 

Dr.  E.  R.  Clark,  associate  in  anatomy  at 
Johns  Hopkins  University,  has  accepted  an 
appointment  to  the  chair  of  anatomy  in  tlie 
University  of  Missouri. 

Dr.  Leverett  D.  Bristol  has  left  Syraeiue 
University  to  take  charge  of  the  North  Dakota 
state  laboratory. 

At  the  College  of  the  City  of  New  Toik 
Professor  William  Fox  haa  been  made  full 
professor  of  physics  and  head  of  the  depart- 
ment and  Professor  Laurel  has  been  pranoted 
to  be  full  professor  of  mathematics. 

Dr.  Willum  Hallook  Park«  professor  of 
bacteriology  and  hygiene  in  the  New  Tovk 
Universi^  and  Brilevue  Hospital  Medical  Col- 
lege, has  been  elected  dean  of  the  eolkige  by 
the  council  of  New  York  Unitersity  to  sne- 
ceed  the  late  Dr.  Egbert  le  Fevre. 

Dr.  Albreght  Bethe,  professor  df  piQPsiel- 
ogy  at  Kiel,  haa  accepted  a  call  to  Frankfort 

Propessor  Dr.  H.  MicBirKr,,  profesaor  of 
pathological  anatomy  at  Erlangen,  has  been 
called  to  Munich. 


DI8CV88I0N  AND  COJOtBSPONDENCS 

kultiple  factors  or  mmKiMTi! 

Is  Science,  April  10,  1914,  Professor  Ram- 
aley  refers  appreciatingly  to  the  work  of  Dr. 
MacDowell  on  sice  inheritance  in  rM^te, 
which  was  carried  out  in  my  laboratory,  afid 
concludes  that  this  work  ees^itially  Bohstan- 
tiates  Davenport's  conclusion  that  the  ftpptf* 
ent  blend  of  human  ddn  color  in  mnlattoa  ia 
due  to  two  distinct  Mendelizins  factbia 
possessed  by  the  negro,  but  lacking  in  the 
white  races. 


^Y  8,  .1914] 


SCIENCE 


687 


.  ProfeQsor  Bamaley's  note  zoight  lead  one  to 
ixder  that  Bince  Dr.  ICacDowell's  woric  was 
carried  out  under  xny  supervision  and  since 
liis  paper  has  been  published  with  my  approval, 
tber^ore  I  (in  common  with  Mendelians 
g^ierally)  share  the  views  expressed  concern- 
ing Hendelian  factors  in  size  inheritance,  but 
this  is  not  entirely  true,  and  to  avoid  further 
possible  misunderstanding  I  write  this  note. 
Dr.  ]\CacDowell's  observations  I  believe  to  be 
accurate;  they  were  made  with  great  care  and 
were  checked  in  every  possible  way.  I  have 
kept  in  close  touch  with  his  work  at  every 
stage  of  its  progress  and  have  found  it  un- 
impeachable. Few  investigators  with  whom 
I  have  been  associated  have  shown  such  apti- 
tude for  exact  and  critical  work  as  he  dis- 
played from  the  beginning.  I  endorse  his 
observations  fully. 

But  the  facts  observed  are  callable  of  differ- 
ent theoretical  interpretations.  In  regard  to 
tiiese  I  have  encouraged  in  Dr.  MacDowell  the 
fullest  freedom  of  choice.  He  has  adopted  one 
for  which  much  can  be  said,  that  of  mtdtiple 
Mendelian  factors,  which  at  times  has  ap- 
pealed to  me  strongly,  and  the  argument  for 
which  I  have  presented  elsewhere  C*  Heredity^" 
D.  Appleton  &  Co.,  1911)  at  some  leiigiL 
This  theory  has  also  been  developed  inde- 
pendently by  Lang  (1910),  East  (1910),  Emer^ 
son  (1910)  and  others.  It  accounts  for  the 
facts  fully  if  certain  basic  assumptions  are 
allowed,  about  which,  however,  I  am  growing 
moie  skeptical  the  more  closely  I  examine 
tbam.  Dr.  MacDowell,  in  the  passage  quoted 
6y  Professor  Ramaley,  truthfully  says  of  this 
theory,  *'  It  goes  hand  in  hand  with  the  muta- 
tion and  pure-line  doctrines  of  De  Vries  and 
Joluumsen."  But  suppose  one  is  not  pre- 
paired  to  accept  those  doctrines,  what  then  be- 
comes of  the  multiple  factor  hypothesis?  ft 
18  left  without  adequate  basis.  If  the  multiple 
factor  hypothesis  must  stand  or  fall  with  the 
piure-line  doctrine,  I  for  one  can  not  accept  it, 
for  the  foundations  of  the  pure-line  doctrine 
appear  to  m^  very  insecure. 

What  in  brief  are  the  facts  regarding  size 
Inheritance     which     call     for    explanation? 


Fortunately,  observers  are  quite  in  agreement 
concenung  them. 

1.  Occasionally  an  unmistakable  Mendelij>- 
ing  factor  is  concerned  in  sixe  inheritance. 
One  was  discovered  by  Mendel  himself  (1866) 
and  its  existence  has  been  repeatedly  verified, 
namely,  the  differential  factor  between  tall  and 
dwarf  races  of  garden-peas.  Tall  and  dwarf 
conditions  in  other  plants  behave  in  a  similar 
way,  that  is  as  Mendelian  alternative  condi- 
tions showing  both  dominance  and  segregation 
in  crosses.  Brachydaclyly  in  man  is  a  varia- 
tion like  dwarfness  in  plants,  in  which  the 
growth  habit  is  altered,  the  skeleton  being 
abnormally  short  and  compact  throughout. 
This  character  is  a  Mendelian  dominant 
(Farabee,  1905,  Drinkwater,  1908).  The 
shorter,  moze  compact  form  of  Dexter  cattle,  in 
contrast  with  the  Kerry  breed,  is  a  Mendelian 
character  ( Jas.  Wilson,  1909)  probably  similar 
in  nature.  Doubtless  the  same  was  true  of 
the  short-legged  Ancon  sheep  mentioned  by 
Darwin  (1878,  "  Animals  and  Plants ""). 

From  the  mere  fact  that  a  Mendelian  factor 
may  be  involved  in  a  size  difference,  it  by  no 
means  follows  that  all  size  differences  are  due 
to  Mendelian  factors.  Such  Mendelizing 
factors  affecting  size  as  have  just  been  enu- 
merated are  distinctly  rare.  They  are  not 
discoverable  at  all  in  the  cases  studied  by 
MacDowell,  which  involve  neither  dominance 
nor  segregation  in  a  1:2:1  ratio.  Even  in 
cases  involving  an  unmistakable  Mendelian 
factor,  as  the  tall-dwarf  cross  in  peas,  it  is  not 
to  be  supposed  that  no  other  factors  affect 
size.  For  are  all  dwarf  peas  of  the  9am$ 
height,  or  are  all  tall  peas  of  the  same  height? 
No,  there  are  differences  among  each  sort, 
differences  whidi  are  heritable  also,  since  one 
dwarf  variety  differs  from  another  in  its  mean 
height. 

2.  Ordinary  differences  in  size  (such  as  do 
not  involve  a  change  in  the  growth  habit) 
among  animals  or  plants  do  not  Mendelize  in 
the  ordinary  acceptation  of  the  term.  When 
races  are  crossed  which  differ  widely  in  size, 
the  first  filial  (F^)  generation  is  intermediate 
between  the  parents  and  often  not  more  varia- 
ble than  one  of  the  parent  races.     But  the 
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aeoond  filial  (F,)  generation,  though  still  inter- 
mediate, commonly  shows  increased  variability, 
the  range  of  which  may  even  extend  into  or 
include  the  size  range  of  one  or  both  parent 
races.  This  inereaaed  variability  of  the  F, 
generation  is  the  only  evidence  of  Mendelism 
in  size  crosses.  In  1911  I  was  inclined  to 
regard  it  as  sufficient  evidence,  but  in  this  I 
was  clearly  mistaken,  as  a  moment's  considera- 
tion will  show.  It  would  be  sufficient  only 
(1)  if  the  size  differences  were  due  wholly  to 
Mendelian  factors,  and  (2)  further  these 
factors  were  invariable,  that  is  quantitatively 
always  the  same.  But  neither  of  these  assump- 
tions can  be  regarded  as  established.  On  any 
hypothesis  size  differences  must  depend  on 
many  mutually  independent  factors  or  causes. 
This  is  the  prime  significance  of  a  frequency- 
of-error  variation  curve,  however  produced. 
It  woidd  be  rash  to  assume  that  all  the  factors 
concerned  are  Mendelixing  factors,  in  the  total 
absence  of  the  two  usual  accompaniments  and 
criteria  of  Mendelism,  dominance  and  segrega- 
tion in  recognizable  Mendelian  ratios. 

The  question  whether  Mendelian  factors  are 
constant  or  inconstant  has  been  discussed 
from  different  points  of  view  by  my  colleague 
Dr.  East  and  myself  in  the  American  Natu- 
ralist (1912),  he  maintaining  their  constancy 
on  the  ground  that  they  are  subjective  merely, 
while  I  have  thought  it  necessary  to  assume 
for  them  an  objective  existence  in  the  germ- 
cell,  and  am  unable  to  discover  any  evidence 
of  their  constancy  from  the  behavior  of  germ- 
cells.  It  is,  of  course,  possible,  as  Dr.  East 
maintained,  to  formulate  a  description  of  all 
heredity  in  terms  of  (purely  subjective) 
Mendelian  units,  provided  more  and  more 
units  are  from  time  to  time  created  (by  imagi- 
nation) as  the  objective  facts  show  the  organ- 
ism changed.  But  such  an  extension  of  Men- 
delism fails  to  interest  me,  as  I  think  it  does 
many  of  my  readers.  What  we  want  to  get  at, 
if  possible,  is  the  objective  difference  between 
one  germ-cell  and  another,  as  evidenced  by  its 
effect  upon  the  zygote,  and  it  is  the  constancy 
or  inconstancy  of  these  objective  differences 
that  I  am  discussing.  If  these  are  quantita- 
tively changeable  from  generation  to  genera- 


tion, then  change  in  the  variability  of  the 
zygotes  composing  a  generation  might  arise 
without  factorial  recombination. 

By  way  of  illustration  let  us  consider  the 
simplest  conceivable  case.  Suppose  two  oigan- 
isms  to  differ  by  a  single  genetic  factor  for 
size.  Suppose  one  organism  to  be  of  sixe  i 
the  other  of  size  8.  On  crossing,  if  each  trans- 
mits its  own  condition  and  dominance  is  lack- 
ing, an  intermediate  is  formed,  size  6.  On  the 
theory  of  gametic  purity,  the  gametes  formed 
by  this  heterozygote  of  intermediate  size  (6) 
should  be  4  and  8,  re3X)ectively,  and  the  next 
generation  of  zygotes  (F,)  should  be  as 
follows : 

Classes  of  zygotes   4,    6,    8, 

Expected  frequencies  ....  1,    2,    1. 

Here  we  note  that  a  large  part  of  the  F, 
generation  is  intermediate  in  character,  aa 
was  F^,  but  F,  is  more  variable  than  F„  fall- 
ing into  three  classes  instead  of  one.  This  is 
the  regrular  Mendelian  way  of  viewing  size 
inheritance,  gametic  purity  being  assumed. 
But  is  the  assumption  necessary  or  justifiable! 
Suppose  the  assumed  size  factor  were  modifi- 
able or  partially  blending,  so  that  4  and  S, 
after  association  in  the  F^  zygote,  emerged  as 
5  and  7,  respectively,  in  the  gametes.  Then  F, 
would  be: 

Glasses  of  zygotes   5,    6,    7, 

Expected  frequencies  ....  1,    2,    1. 

In  this  case,  as  well  as  in  the  supposed  case 
of  pure  gametes,  we  should  observe  an  F,  mors 
variable  than  F^,  though  the  extreme  condi- 
tions of  the  parent  organisms  crossed  would 
not  be  attained  in  F,  (as,  in  fact,  they  rarely 
are).  But  even  the  recurrence  of  such  ex- 
treme conditions  as  those  of  the  grandparenta 
might  be  explained  as  due  to  occasional  failure 
of  the  gametes  associated  together  in  F^  to 
modify  each  other. 

Now  I  do  not  advocate  either  of  these  ex- 
planations. I  present  the  second  merely  to 
show  that  the  first  is  not  the  only  conceivable 
explanation,  and  that  I  was  earlier  wrong  in 
supposing  an  increase  of  variability  prima 
facie  evidence  of  the  occurrence  of  tnore  than 
a  single  Mendelizing  factor.    It  might  equally 
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veil  be  regarded  as  eyidence  of  a  single  lien* 
delizing  factor,  quantitatiyely  yariable. 

If  we  set  out  by  assuming  that  a  Mendelian 
factor  is  invariable,  then  we  are  forced  to 
assume,  whenever  genetic  variation  is  observed 
in  an  organism,  that  this  is  due  to  an  addi- 
Hondl  Mendelian  factor.  This  is  the  real  basis 
of  the  multiple  factor  hypothesis  as  applied 
to  size  inheritance,  though  not,  of  course,  the 
historical  one.  But  to  reason  thus  is  merely 
to  pile  one  assumption  upon  another,  which  is 
not  to  advance  science,  whatever  it  does  for 
a  system  or  a  terminology;  but  with  these  we 
are  less  concerned  than  with  knowing  the 
exact  truth  and  in  stating  it  as  clearly  and 
concisely  as  possible. 

What  now  of  human  skin  color,  is  this  or  is 
it  not  Mendelian  in  inheritance?  At  present 
I  consider  this  largely  a  question  of  terminol- 
ogy. The  facts  appear  to  be  very  similar  to 
those  observed  for  body-size  in  rabbits,  and 
for  other  quantitative  characters  in  animals 
and  plants.  F^  is  intermediate;  F,  is  also 
intermediate,  but  more  variable  than  F^.  If 
we  call  this  Mendelism,  we  shall  need  to  ex- 
plain that  it  is  not  the  Mendelism  of  Mendel 
himself,  but  original  Mendelism  pltts  (1)  the 
assumption  of  gametic  purity,  plus  (2)  the 
assumption  of  factorial  constancy,  plus  (3) 
the  assumption  of  factorial  multiplicity. 

W.  E.  Castle 
BUSSBY  iNsnTunoN, 
FoBEST  HHiLS,  Mass., 
April  15,  1914 

JAVEL  WATER — ^A  SIMPLIFIED  AND  OOBREOTBD 

SPELUNO 

In  his  ''Grand  dictionnaire  universel  du 
XIX6  Si6cle"  (Paris,  1873),  Pierre  Larousse 
tells  us  that  there  used  to  stand  upon  the 
banks  of  the  Seine  in  the  suburbs  of  Paris 
in  what  is  now  the  "  XYe  arrondissement  ^'  a 
solitary  mill,  sheltered  by  trees,  where  bathers 
and  fishermen  used  to  rest  and  partake  of  re- 
freshments. This  mill  was  known  as  the 
**  moulin  de  Javel "  and  the  lexicographer  else- 
where states  that  this  word  is  a  variant  of 
iaveau,  which  means  an  island  of  sand  and 
mud,   a  sandbank,  although  in  this  instance 


it  is  no  doubt  a  proi>er  name.  The  wotd 
iaveUe  (cf.  English,  provincial,  gavel),  signi- 
fying an  unbound  sheaf  or  a  bundle  of  grain 
smaller  than  a  sheaf,  is  of  different  origin. 

Upon  the  site  of  the  old  mill  the  village  of 
Javel  was  founded  in  1777  by  the  Count  of 
Artois,  who  established  a  chemical  works. 
The  first  directors  of  the  works,  Messrs.  Alban 
and  Yallet,  were  the  originators  'of  Javel 
water,  which  they  prepared  in  1792  by  passing 
a  current  of  chlorine  through  a  solution  oi 
2.440  kilos  of  '^  sub-caibonate '^  of  i>otassium 
in  17  kilos  of  water.  Larousse  also  refers 
explicitly  to  the  erroneous  spelling  eau  de 
javelle,  employed  by  some  authors.  littr^  in 
his  '^  Dictionnaire  de  la  langue  frauQaise" 
(Paris,  1873)  employs  this  erroneous  spelling* 

Unfortunately,  the  dictionary  of  the  French 
Academy  (7th  edition,  Paris,  1878)  sanctioned 
the  spelling  '^  Javelle"  for  both  the  name  of 
the  mill  and  the  derived  name  of  the  bleach- 
ing liquor,  adding  error  to  error  in  describing 
the  liquid  as  a  solution  of  potassium  chloride 
in  water  C*  L'eau  de  javelle  est  du  chlorure 
de  potassium  en  dissolution  dans  Teau"). 

With  such  authority  behind  it,  it  is  not 
surprising  that  the  -elle  ending  has  come  into 
very  general  use.  Yet  a  number  of  the  more 
careful  French  and  English  writers  employ 
the  correct  form  of  the  word.  Among  such 
are  Girard  in  ''La  grande  encyclop^e" 
(article  "Chlorures  decolorants");  Emile 
Bouant  in  his  ''Dictionnaire  de  chimie" 
(Paris,  1888) ;  Moissan  in  his  "  Ohimie  min- 
6rale  "  (1904r-6) ;  Edmund  Knecht  in  the  Ency- 
clopedia Britannica,  eleventh  edition  (article 
"Bleaching");  and  Sir  Edward  Thorpe  in 
his  "Dictionary  of  Applied  Clhemistry" 
(1912).  In  Germany  and  America,  as  far  as 
I  have  observed,  the  erroneous  spelling  is  uni- 
versally adopted.  And  our  dictionaries  of  the 
English  language  api)ear  likewise  to  be  unani- 
mously wrong.  Not  even  the  New  Standard 
Dictionary  (1918),  which  gives  the  simplified 
spellings  of  the  Oamegie  board,  makes  the 
least  reference  to  the  shorter  form  of  this 
word. 

A  certain  amount  of  confusion  is  prevalent 
also  regarding  the  signification  of  the  term 
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^  St^Tel  water."  Originally  it  meant  the  liquor 
prepared  by  action  of  chlorine  on  dilute 
potash  solution.  In  so  far  as  its  bleaching 
efPjdct  is  concerned  such  a  liquor  is  essentially 
a  solution  of  potassium  hyi>ochlorite.  It  was 
inevitable,  however,  that  when,  through  the 
cheapening  of  sodium  compoimds,  potassium 
hypochlorite  was  superseded  by  the  sodium 
salt^  the  name  popularly  applied  to  the 
bleaching  liquor  should  undergo  a  change  in 
signification.  The  fact  that  sodium  hypo- 
chlorite solution  was  already  employed  in 
pharmacy  under  the  name  of  Laharraqa^M 
ligwr  could  not  affect  this  change.  Phar- 
maceutical language  is  too  esoteric  and  popu- 
lar habit  too  persistent  to  render  it  possible 
for  the  pharmaceutical  term  to  supplant  the 
established  usage  of  the  textile  trade.  I  take 
it,  then,  that  we  must  expect  the  sodium  hypo- 
chlorite-chloride  mixture  to  continue  to  be 
known  as  '^Javel  water."  Such  confused 
statements,  however,  as  the  following-4st  us 
hope  a  slip  of  the  pen — ^are  not  to  be  excused 
even  in  a  writer  whose  subject  is  one  relating 
to  textile  chemistry.  It  occurs  at  p.  S84  of 
Pellew's  ''Dyes  and  Dyeing,"  an  excellent 
popularising  exposition  of  the  triumphs  of 
synthetie  chemistry  in  this  fascinating  field: 

The  potash  and  soda  eompomids,  known  respee- 
tiveiy  as  Labarraqae's  solntion  and  Javelle  water, 
are  less  aetive  and  powerful  than  bleaching 
powder,  but  have  the  same  general  properties. 

It  is  to  be  hoped  that  Mr.  Pellew's  readers 
will  not  be  misled  by  either  his  definitions 
or  his  spelling. 

J.  F.  Snbll 

Macdokald  Oollege, 
QxTXBEc,  Canada, 
February  27,  1914 
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Manual  of  Pgtrographic  Methods.  By  Albbbt 
JoHANNSBK,  Ph.D.,  Assistant  Professor  of 
Petrology,  the  University  of  Chicago.  New 
York,  McQraw-nill  Book  Oo.  677  pages» 
770  figures  in  text  and  as  whole  page  plates. 
$6.00  net. 
The  methods  of  microscopic  petrography, 

like  other  laboratory  methods,  have  advanced 


steadily  in  number  and  in  complication  dur^ 
ing  the  fifty  years  of  their  practiae,  keying 
pace  with  the  increasing  number  of  woiken, 
the  aim  at  greater  accuracy  and  the  develop- 
ments of  the  petrographic  microscope  and  its 
accessories.    The  author  states  in  the  prefaol 
that  "  the  desire  of  an  increasing  number  of 
students  for  more  complete  information  in 
regard    to    modem    petrographic-microsoopie 
methods  than  is  to  be  found  in  any  Englidi 
work  on  the  subject"  has  led  to  the  pr^fMira- 
tion  of  this  book,  but  the  reviewer  knows  us 
more  complete  and  up-to-date  treatment  of 
this  special  subject  in  an^f  language,  for  in 
most  cases  such  works  combine  the  general 
and  theoretical  part  with  a  description  of  ths 
individual  minerals,  while  in  this  work  only 
the    methods    are    dealt    with,    but   widi  a 
thoroughness^  especially  regarding  the  appli- 
cations  of  optical  mineralogy,  which  is  of 
great  value  to  the  advanced  student  and  in- 
vestigator.   Beginning  with  a  short  introdac^ 
tory  chapter  on  crystallography  and  a  tiior- 
ough  treatment  of  stereographic  projection  (so 
necessary  for  some  of  the  more  recent  micro* 
scopic  methods),  chapters  follow  on  the  trsna^ 
mission  of  light  through  crystals,  with  a  veiy 
complete    and    practical    treatment   of  such 
topics  as  lenses,  the  petrographic  microsoope 
and  the  innumerable  accessories  which  are  now 
available,  while  the  following  chapters,  com- 
prising 800  pages,  or  nearly  half  the  book,  give 
a  very  complete  account  of  the  practical  meHi- 
ods  of  application  of  the  principles  and  instru- 
ments   previously    described.      A    somewhat 
briefer  but  sufficient  account  of  the  determina- 
tion of  specific  gravity,  mechanical  separatioii 
of   rock    minerals,    nucrochemical    reactions, 
preparation  of  thin  sections,  etc.,  fills  the  re- 
maining pages.     The  book  is  clearly  printed 
and  compact,  notwithstanding  tibe   extended 
text  and  many  figures;  it  represents  a  vast 
amount  of  careful,  discriminating  and  con- 
structive work  on  the  author^  part,  as,  for 
instance,  is  shown  by  the  bibliography  at  ^ 
end  of  each  chapter,  and  should  be  invaluable 
in  its  special  field. 

JoHK  £.  WoLPr 
Habvabd  Univsrsity 
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CaialoffU6  of  the  Lepidoptera  Phdlana  in  the 
'  British   Museum,     Vol.    Xlll.     Noctuidc 

(part).   By  Sm  Q.  F.  Hampsok,  Bart   Lon-' 

don,  1918.    Pp.  xiv  -f  609. 

In  this  yolume  the  consideration  of  the 
Noctuidse  is  continued,  the  subfamily  Cato- 
caliniB  being  concluded  from  Vol.  XlL,  the 
Mominsd  and  Phytometrinss  (better  known  as 
Plusiiiue),  being  given  in  full.  There  are  70 
genera  and  679  species  included,  besides  some 
unrecognized  ones.  Colored  plates  00X11.  to 
CCXXXTX.  accompany  the  volume. 

Some  of  our  most  familiar  names  disappear, 
not  by  necessity,  but  by  the  author's  non- 
recognition  of  the  names  in  Htlbner's  ''Ten- 
tamen''  and  '^Zutrage.''  Euclidia  Hiibn. 
(Tent.)  is  replaced  by  the  totally  unfamiliar 
Oon^spileia  H^bn.  (Yerz.);  Agnomonia 
fifibn.  by  Argyrosiroiia  Hubn.  (Vera.) ;  Ptueia 
Hfibn.  (Tent.)  by  Phytomeira  Haw.,  which 
dtanges  thd  familiar  sub-family  Plusiinie  to 
PfiytometrinsB.  However,  this  is  in  part  set 
off  by  the  retention  of  Phurys  Onen^e,  which 
sfadold  have  been  replaced  by  Oroehiphora 
HUbn.  (Zutr.).  According  to  the  miles  of 
nomenclaftore  it  appears  to  us  that  Hampson 
is  clearly  wrong  in  discarding  these  names. 

On  page  188,  my  species  disiUla  is  made  a 
synonym  of  Sofia  ameUa  Quen.,  but  it  is,  in 
fact,  abundantly  distinct. 

On  pBg6  W!,  Zale  Hiibn.  is  used  instead  of 
PhM^yma  Hfibn.,  by  page  priority,  although 
the  late  J.  B.  Smith  used  Phmocyma  in  the 
monographic  treatment  of  the  American  spe- 
cies. We  are  in  favor  of  Hampson's  action, 
and  mention  it  only  because  it  was  held  at  the 
National  Museum  at  the  time  that  Smith 
oonld  use  either  name  he  chose. 

On  page  3dl  some  corrections  of  previous 
volumes  appear.  Our  familiar  genus  Erebus 
fflfiaoes  NycHpih  (ToL  XTT.,  p.  97S),  a 
fvnetf  Asitftic  gtnus  and  is  lost  to  us.  Like- 
wise MeUpvHs  HtLbn.  Mplaoes  Breheid  Walk., 
eA  old  world  genns^  and  dnappears  from  our 
lists. 

Undet  the  MomiuK,  my  gesims  Za^wngn^ 
skoald  hare  teen  inehidsd^  witb  two  st>eeieti 
ieimeeUe  And  opinor.     It  would  f  dU  in  the 

I  Proc.  U.  8.  Nat.  Mue.,  XXXVni.,  251,  1910. 


table  with  Elydnodee,  but  the  thorax  is  clothed 
with  hair  onl;^.  Harrison  O.  Dtar 

Einfuhrung   in   die    Vererhungswissensehaft. 

By  BiCHARD  OoLDSGHMmr.    Second  edition. 

Leipzig,  Wilhelm  Engelmann.     1913.     Pp. 

546.    Price  14  marks. 

The  second  edition  of  this  work  has  been 
somewhat  enlarged  and  in  part  rewritten. 
The  first  alteration  to  challenge  attention  is 
the  thorough  rearrangement  of  certain  parts 
of  the  book.  The  chapters  on  Mutation  and 
on  the  Inheritance  of  Acquired  Oharacters  are 
related  to  one  another,  and  both  are  deferred 
to  near  the  end  of  the  book,  after  the  sections 
on  hybridization  and  sex  determination.  In 
the  first  edition  those  chapters  are  in  tbe  early 
part  of  the  book,  immediately  after  the  dis- 
cussion of  variation.  Graft  hybrids  and 
chimeras,  instead  of  following  hard  upon 
Mendelian  hybrids,  are  not  discussed  until 
after  sex  determination.  Other  chapters  of 
the  old  edition  are  divided  and  the  parts  re- 
combined.  For  example,  the  oeUidar  basis  of 
heredity  is  taken  up  in  connection  with  sex 
determination,  instead  of  independently; 
while  minor  sections  are  freely  shifted  under 
new  captions.  These  changes  appear  to  the  re- 
viewer to  be  in  the  interest  of  logical  presen- 
tation. 

The  most  extensive  addition  to  the  book  is 
in  the  treatment  of  sex  determination,  sex 
inheritance,  etc.  These  chapters  are  enlarged 
to  the  extent  of  about  36  pages.  The  strik- 
ing feature  of  this  enlargement  is  a  proposed 
new  formula  for  sex  inheritance.  Each  sex 
is  represented  as  containing  factors  for  both 
sexes;  one  sex  is  homozygous  for  both  these 
factors,  the  other  is  heterozygous  for  one  of 
them  and  homozygous  for  the  other.  The 
factors  are  then  weighted,  in  a  manner  not 
unlike  that  proposed  by  Spillman,^  so  that  in 
one  case  femalenees,  in  the  other  maleness, 
come  to  expression.  This  foAnulation  thus 
maintains  the  form  of  Mendelian  inherittoce, 
but  Contains  elements  of  the  c(uantitativ)d 
theory  of  sex  dcternlination.     The  formula 

1  SpiUman,  W.  J.,  Amer.  tfat.,  Vol.  44,  1910,  pp. 
214-228. 
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ajyplies  as  weD  to  species  in  which  the  female 
is  the  heteroxygous  sex  as  to  those  in  which 
the  male  is  hetero^gous.  The  author  does  not 
hesitate  to  locate  these  factors  in  the  chromo- 
somes (though  only  one  of  them  is  in  the  X- 
chromoBomeB)i  and  he  is  at  considerable  pains 
to  show  how  this  representation  may  be  in 
harmony  with  the  facts  regarding  seyeral  well- 
known  cases  of  sex-limited  inheritance.  Cross- 
ing over  (Morgan)  is  a  modification  of  the 
regular  process,  but  in  no  wise  a  contradiction. 

Chapter  Xlil.  is  largely  new.  It  relates  to 
polymery,  interference  of  genetic  factors, 
sterility  of  hybrids  and  coupling  of  factors. 
Breeders,  especially  in  Cermany,  come  in  for 
some  sharp  criticism  for  not  adopting  Men- 
delian  methods  and  terminology.  Inheritance 
in  man  is  discussed  in  the  final  chapter  of  the 
book,  which  is  new,  and  an  extensive  list  of 
literature  appearing  from  1911  to  1918  is 
added  to  the  old  bibliography. 

Numerous  other  changes,  both  additions  and 
emendations,  are  made  elsewhere.  Many  of 
these  are  made  for  pedagogical  reasons.  Some 
are  of  interest  as  indicating  possible  changes 
of  the  author's  opinion.  Thus,  the  author  is 
now  more  inclined  than  formerly  to  regard 
the  mutability  of  (Enothera  lamarchiafM  as 
due  to  the  hybridity  of  that  species.  He  now 
leans  more  to  the  '' Presence  and  Absence'' 
theory  of  Bateson  as  representing  the  real 
truth.  The  chapter  on  inheritance  of  acquired 
characters  is  clarified,  but  the  author's  views 
are  apparently  little  changed. 

In  a  growing  subject  a  book  can  scarcely 
be  without  errors.  Thus,  the  four  armadillo 
embryos  of  a  litter  are  still  referred  to  the 
first  four  blastomeres  of  the  egg,  whereas  the 
reasons  for  so  regarding  them  seem  to  have 
disappeared  in  the  work  of  Patterson.'  Typo- 
graphical errors  are  few.  Unfortunately,  sev- 
eral of  these  have  crept  into  the  illustrations^ 
but  attention  is  directed  to  them  in  the  legend. 

The  book  is  so  good,  however,  that  one  can 
overlook  its  few  faults.  The  new  edition  is 
plainly  an  improvement  over  the  old.     One 

»  Patterson,  J.  T.,  Jour,  MorpK,  VoL  24,  No.  4, 
1913,  pp.  559-662. 


could  wish  it  were  to  be  translated  into  Eng- 
lish for  the  benefit  of  the  American  studenti 
who  will  not  read  it  in  the  originaL 

A.  FsANKLor  Shull 

BolvenU,  Oils,  Ouma,  Waxe$  and  AUied  Ad- 
sianees.    By  Fbederig  S.  Htde,  S3.    Ckm- 
suiting  Clhemist,  New  York.     New  Yod; 
Van  Nostrand.    1913.    Price  $2.00. 
These  notes   are  for  the  use   of  factoi; 
chemists  who  wish  a  book  on  the  subjeds 
named  which  shall  be  condensed  and  authori- 
tative. 

The  title  suggests  one  of  the  good  featoia 
of  the  book,  that  which  gives  the  solvents  for 
many  of  the  substances  mentioned;  beBidos 
this,  however,  methods  are  given  for  the  ansly- 
sis  of  these  compounds.  In  attempting  to 
cover  such  a  wide  field  it  is  not  surprising  that 
inaccuracies  have  crept  in.  For  example,  the 
statement  regarding  the  Maumen6-Shennan 
test  (with  sulphuric  acid)  is  in  error,  as  no 
dilution  of  the  oil  is  necessary  when  using  the 
ninety  per  cent  acid.  The  general  unzeLi- 
ability  of  the  Valenta  test  is  not  clearly  stated. 
It  is  to  be  regretted  that  the  '^  saponificatioin 
equivalent"  is  again  revived  as  it  is  infre- 
quently met  with  at  present.  It  should  be 
noted  that  the  New  York  State  Tester  is  not 
commonly  used  for  the  ordinary  lubricating 
oil — ^the  Cleveland  Cup  is  the  one  commonly 
employed.  In  the  analysis  of  paints  no  lef^- 
enoe  is  made  to  the  use  of  the  convenient  cen- 
trifuge. 

The  book  is  one  which  will  be  very  useful 
to  all  having  to  do  with  these  substances. 

A.  H.  Gill 

SPECIAL  ABTICLB8 
ADAPTATION  OF  THE  TAICABISK  FOR  IttT  LAKDS 

.  Although  a  specialist  in  the  line  of  cneal 
investigations,  the  writer  has  had  occasion 
during  the  past  ten  years,  in  connection  with 
grain  experiments  in  dry-farming  in  the 
Great  Plains  and  Western  States,  to  observe 
the  comparative  adaptation  to  conditions  of 
drought  of  various  orchard  and  forest  txeesL 
While  certain  trees,  such  as  the  Uack  and 
honey  locusts,  the  elm,  Osage  orange,  hack- 
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beny  and  Bussian  mulberry,  are  generally 
known  to  be  adapted  for  dry-land  farming,  it 
is  surpriaing  to  £nd  that  so  little  attention  has 
been  given  to  the  tamarisk  as  a  shrub,  or 
small  tree,  suitable  for  hedges  and  shelter 
belts,  though  the  experience  of  the  writer  has 
shown  it  to  be  absolutely  unequaled  for  this 
purpose.  Only  four  experiment  stations  at 
present  come  to  mind  where  the  tamarisk  is 
grown  at  all,  and,  even  in  these  places  as  a 
rale,  only  for  ornament  or  as  a  curiosity. 
These  are  the  New  Mexico  Experiment  Sta- 
tion, the  Hays  Branch  Experiment  Station,  in 
Ejmsas,  the  Arizona  Experiment  Station  at 
Tucson,  and  the  Fallon  Experimental  Farm 
on  the  Truckee-Carson  Irrigation  Project  in 
Nevada.  At  the  last  named  place,  however,  it 
is  being  employed  experimentally  and  from  a 
practical  standpoint  because  of  its  qualities 
above  mentioned. 

It  is  peculiar  that  the  tamarisk  is  listed  by 
a  number  of  nursery  companies  as  an  orna- 
mental for  the  humid  areas  of  eastern  United 
States    and  is  commonly  employed   in  that 
way.    jRarely  is  any  mention  made  in  nursery 
catalofiTues   of   its   adaptability  for   dry-land 
conditions.    The  writer  was  made  acquainted 
with  its  drought-resistant  qualities  accident- 
ally through  having  obtained  a  single  speci- 
men for  planting  in  a  yard  in  the  southwestern 
plains.     It  was  soon  found  to  be  by  far  the 
most   drought-resistant  and  otherwise  hardy 
of  all   the  trees  and  shrubs  planted  on  the 
same   land,   including  about  twenty  species. 
There  appears  to  be  no  limit  in  dryness  of  the 
soil  on  any  usual  Great  Plains'  farm  beyond 
which  this  plant  will  not  survive.    It  is  also 
best  fitted  for  saline  soils  of  all  plants  yet 
known   to  the  writer.     It  has  an  extremely 
rapid  ^owth,  and,  by  branching  out  dose  to 
the  ground,  produces  an  excellent  close  hedge 
which  will  soon  turn  some  kinds  of  stock  even 
with  its  absence  of  thorns.    None  of  the  spe- 
cies known  to  the  writer  grow  veiy  tall,  not 
ordinarily  more  than  twenty  feet,  though  two 
rather  old  specimens  have  been  observed  near 
the  courthouse  at  Tascosa,  Texas,  12  to  16 
inches  in  diameter. 
To  the  ordinary  observer,  not  a  specialist 


in  botany,  the  plant  is  best  described  by  say- 
ing that  it  most  resembles  asparagus.  It  has 
a  tendency  to  make  a  very  scraggy  growth 
and  will  not  grow  erect  with  the  lower  Umbs 
very  far  from  the  ground  unless  carefully  and 
constantly  pruned  to  that  end.  Botanically 
it  belongs  to  the  order  TamariscinesB.  It  bears 
very  small  scale-like  leaves  and  small  pink  or 
white  flowers,  which  are  either  four  or  five 
parted. 

On  the  land  above  mentioned,  situated  in 
the  western  portion  of  the  Texas  Panhandle, 
the  writer  has  tried  the  method  (also  sug- 
gested by  the  editor  of  Ths  Oklahoma  Farm 
Journal)  of  dividing  cultivated  ground  into 
narrow  fields  several  times  as  long  as  broad, 
extending  vTith  their  greatest  dimensions  east 
and  west,  and  planting  narrow  belts  of  trees 
on  the  south  sides  of  these  fields  to  check  the 
blowing  of  the  soil,  which  method,  so  far,  is 
found  to  be  excellent.  The  trees  employed  in 
planting  these  belts  were  usually  black  locust, 
honey  locust,  Osage  orange  and  Bussian  mul- 
berry, but  it  is  now  the  practise  to  plant 
tamarisk  as  the  first  row  on  the  south  side  of 
each  of  these  belts. 

An  interesting  thing  about  tamarisk,  and 
of  the  greatest  importance  where  these  trees 
are  adapted  and  where  nursery  stock  is  not 
easily  obtained,  is  the  fact  that  the  plant  can 
be  readily  and  rapidly  propagated  by  means 
of  cuttings.  After  two  or  three  years'  growih, 
therefore,  of  from  one  to  one  dozen  specimens 
there  need  be  no  further  purchase  of  stock, 
as  there  is  then  plenty  of  material  in  the  way 
of  cuttings  from  these  trees  for  all  ordinary 
planting  purposes.  If  advantage  is  taken  of 
an  opi)ortunity  to  put  the  cuttings  in  the 
ground  just  after  a  rain,  no  further  attention 
is  needed  other  than  good  cultivation,  and 
during  an  average  season  on  the  driest  farms 
in  the  Great  Plains  the  trees  will  thereafter 
succeed  without  any  question. 

In  the  Kew  Index  there  are  listed  about 
seventy  species  of  tamarisk  which  are  found  in 
various  parts  of  the  world,  but  none  are  native 
in  North  America  and,  apparently,  only  a  half 
dozen  at  most  are  f oimd  in  Europe.  Alfred 
Behder  has  given  a  good  account  of  the  genus 
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in  Bailey's  "Cyclopedia  of  Horticulture." 
The  plant  seems  particularly  at  home  in 
northern  Africa  and  in  the  immense  semi- 
arid  and  desert  re^on  comprising  the 
Aralo-Oaspian  district,  Russian  Turkestan, 
Arabia,  Persia,  etc.  The  following  eleven 
species  are  listed  by  nurserymen  in  this 
country,  but  the  accuracy  of  the  names  is 
not  yet  determined:  Tamarix  Parviftora,  T. 
Algeriea,  T^  AfMirenaU,  T.  Odessana,  T.  Chu 
nen8%8,  T.  OaUiea  and  variety  Indica,  T.  his- 
pida  (=  T.  Kashgarica),  T,  juniperina  (=  T, 
Japoniea  and  T.  plumoaa),  T.  teirandra  and 
T,  Oetmaniea.  T.  O^rmanica  and  eight  or 
nine  others  are  now,  however,  referred  to 
Myricatia, 

The  most  common  species  in  cultivation  in 
this  country  appear  to  be  7*.  parvifiara  and  T, 
gattica,  the  latter  originating  in  southern 
France.  Discussions  on  the  tamarisk  have 
commonly  referred  to  it  as  being  of  African 
origin.  For  our  Oreat  Plains  and  the  drier 
portions  of  the  western  states  most  likely  the 
species  of  Siberian  origin  would  be  beat 
adapted.  Numerous  specimens  have  been  in- 
troduced into  this  country  by  the  IT.  S.  Be- 
partment  of  Agriculture,  chiefly  from  China 
and  Chinese  Turkestan. 

It  is  very  important  not  to  confuse  the 
tamarisk  with  the  tamarack,  an  extremely 
different  plant,  adapted  in  fact  to  mar&es. 

These  few  notes  on  the  above  subject  are 
offered  with  the  hope  that  interest  will  be 
stimulated  in  much  more  extensive  plantings 
of  this  remarkable  drought-resistant  and 
alkali-resistant  shrub  in  the  districts  in  this 
country  where  it  is  adapted. 

Mark  Alfbbd  Cablitok 
U.  S.  Dkpabtmxnt  or  Aobioultubx, 
Washington,  D.  C. 
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80CIBTIB8  AND  ACADBMIB8 

BOTAMIGAL    SOOIETT    OF   WASHINQTON 

Teb  ninetj-tliird  regular  meeting  of  the  Botan- 
M  Soeietj  of  Washington  was  held  in  the  Aa- 
lemblj  Hall  of  the  CosmoB  GInb  at  8  p.m.,  Tnea- 
daj,  January  6,  1914^  with  42  members  and  5 
guests  present. 

Application  for  memberriiip  of  Messrs.  H.  Pit- 
tier,  Amo  Yiehoever  and  Baymond  B.  Wilcox  were 
leid.  Messrs.  Charles  Thorn,  Charles  S.  Bidgwaj, 
George  B.  Clark,  Clarence  W.  Carpenter,  William 
A.  Dayton,  Orlo  A.  Pratt  and  Nathan  B.  Smith 
were  elected  to  membership. 

Mr.  P.  L.  Lewton  called  attention  to  the  discor- 
ery  of  the  records  of  the  Washington  Botanical 
dub,  the  predecessor  of  this  society  from  1898^ 
1902.  Ha  stated  that  these  records  were  missing 
wften  the  history  of  the  society  was  written  np  a 
few  years  ago,  and  also  gave  a  brief  review  of 
the  dnb. 

The  scientific  program  was  as  follows: 

The  Jamet  Biver  Hybrid  Walnut:  Pxter  Bissxt. 
(^th  lantern.) 

Lantern  slides  were  shown  of  a  walnnt  tree  on 

the  Bowe  Farm,  on  the  James  Biver,  opposite 

Lower  Brandon,  Va.     The  tree  is  100  ft.  high, 

with  a  spread  of  123  ft.,  although  until  a  recent 

storm  the  spread  was  134  ft.    At  4  ft.  from  the 

ground  tibe  tree  is  31  ft.  3  in.  in  circumference, 

and  at  6  ft.  from  the  ground  is  over  25  ft.  in  cir- 

smnferenoe.    At  12  ft  from  the  ground  it  divides 

iato  four  large  branches,  three  of  which  are  larger 

than  any  tree  m  the  neighborhood.     No  one  has 

any  definite  knowledge  of  the  age  of  the  treoi  bat 

is  the  old  farmhouse  was  built  about  200  yeare 

ago  it  ia  supposed  that  the  seed  was  planted  si 

that  tuneu    Its  growth  was  probably  rapid,  judged 

from  seedlings  wiiich  attained  a  height  of  6  ft. 

10  in,  in  one  season,  as  compared  with  3  ft.  in 

seedlings    of    Juglana  nigra   which   grew   beside 

them.     A  seedling  planted  nearby  about  1860  is 

now  2}  ft.  in  diameter  and  of  the  height  of  the 

parent  tree.      The  characters  of  the  leaves  and 

nuts  are  snch    as  to  suggest  a  possible  hybrid 

origin.      The    pubescence   of   the    branches    and 

leaves  agrees  with  Juglans  einerea  and  the  fruit 

and  other  lea:f   characters  suggest  Juglans  regia 

instead  of  J.  nigra.    The  nuts  are  of  low  vitality 

and  Yerj  thick  sbeU. 

BmMer  Injury  «n  Southeastern  Tennessee:  Da.  G. 
G.  Hkdgxcook.      (With  lantern.) 


To  be  published  in  the  Journal  of  the  Washing- 
ton Academ^^ 

Sonne  Chinese  HorticMwrdl  Brassiea  Species:  Dr. 
D.  N.  Bkovmaxesl  (With  lantern.) 
Horticultural  forms  of  Chinese  Brassicas  in  the 
United  States  at  present  are:  Three  well  marked 
varieties  of  mustard,  Brassiea  juncea.  These  are 
well  established  in  the  American  seed  trade. 
Four  types  of  non-pungent  brassicas,  of  uncertain 
speeific  relations:  (1)  The  heading  forms,  Chinese 
name  Pot  TaaL  These  make  long  heads  resting  on 
the  surface  of  the  ground,  and  present  many  va- 
rietiee.  (2)  A  form  with  long  broad  petioles,  and 
long  light  green  leaf  blades,  the  veins  of  which 
are  quite  prominent.  (3)  A  form  with  very  broad 
short  fiat  petioles,  and  dark  green  leaf  blades. 
These  usually  send  up  swollen  seeding  stems. 
(4)  A  very  loose-leafed  round  petioled  form,  used 
by  the  Chinese  as  a  summer  vegetable. 

Thk  ninety-fifth  regular  meeting  of  the  society 
was  held  at  the  Play  House  on  Tuesday  evening, 
March  3,  1914,  at  eight  o'clock,  at  which  the  re- 
tiring president,  Dr.  W.  W.  Stockberger,  delivered 
an  address  on  the  social  obligations  of  the  botan- 
ist (to  be  published  in  fioiSNCS). 

The  ninety-sixth  regular  meeting  of  the  society 
was  held  at  the  Cosmos  Club,  Tuesday,  April  7, 
1914,  at  eight  o'clock. 

Messrs.  Bobert  B.  Whitney  and  H.  8.  Westover 
were  unanimously  elected  to  membership  in  this 
society. 

The  scientific  program  was  as  follows: 

Professor  A.  S.  Hitchcock  reviewed  (a)  a  paper 
by  Trabut  in  which  he  states  that  the  oats  com- 
monly cultivated  in  temperate  regions  descended 
from  Avena  fatua,  the  Algerian  oat  from  A,  sterUis 
and  A.  strigosa  from  A.  barhata;  (&)  a  paper  by 
Schulz  on  the  origin  of  wheat  in  which  he  states 
that  Tritiown  monoooocum  descended  from  T. 
csgHopoides,  T.  dieoocum  from  T.  dioooooides,  and 
T.  spelta  from  an  as  yet  undiscovered  wild  form; 
that  the  naked  wheats  are  derived  from  the  spelt 
wheats,  T,  turgidwn,  T.  durum  and  T.  poUmicum 
from  T.  dioocoum^  and  T,  vulgaire  and  T,  oom- 
pactum  from  T.  speltct. 

Dr.  H.  L.  Shantz  reviewed  a  paper  by  Sir  Fran- 
cis Darwin.i  A  method  by  which  the  infiuence  of 
stomatal  adjustment  on  the  rate  of  transpiration 
is  eliminated.  The  stomata  of  the  lower  surface 
of  the  leaf  are  locked  with  cocoa  butter  or  petro- 
latum and  incisions  made  through  the  upper  epider- 

i  Proceedings  of  the  Boyal  Society,  Series  B, 
Vol.  87,  February,  1914. 
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miff,  thuB  oonneeting  the  intercellular  spaces  with 
the  outer  air.  B7  this  method  transpiration  was 
found  to  decrease  proportionaUj  as  relative  hn- 
miditj  increased.  The  straight  line  relation  led 
to  the  eondusion  that  a  relative  humiditj  of  105 
would  be  required  to  reduce  transpiration  to  sero. 

C.  8.  Seofleld,  "Chinese  WUd  Bioe/'  with  lan- 
tern (to  be  published  later). 

Dr.  P.  Spalding,  ' '  Present  Status  of  the  White 
Pine  Blister  Bust/'  with  lantern  (to  be  published 
as  a  bulletin  of  the  Department  of  Agriculture). 

B.  Zon,  '^Meteorological  Obserrations  for  Pur- 
poses of  Botanical  Geography,  Agriculture  and 
Forestry,"  with  lantern. 

The  inadequacy  of  the  present  climatic  data  for 
the  purposes  of  botanists  lies  not  so  much  in  the 
kind  and  character  of  observations  that  are  being 
recorded  as  in  the  manner  of  their  classification, 
their  grouping  and  computing. 

To  properly  understand  plant  life,  it  is  essential 
to  group  meteorological  data  by  actual  periods  of 
growth  and  rest.  During  each  of  these  two  periods 
plants  react  to  temperature  of  the  air  in  an  alto- 
gether different  way.  The  temperature  records 
of  the  temperate  region  of  the  United  States 
should  be  computed  separately  on  the  basis  of  the 
normal  monthly  mean  not  reduced  to  sea  level  for 
the  period  of  rest  or  the  period  of  growth,  and  in 
some  localities  also  for  a  third  period,  the  hot 
period.  The  period  of  rest  should  include  all 
months  having  a  normal  mean  temperature  of  48^ 
F.  or  less.  The  period  of  growth  should  be  in- 
cluded, all  months  having  a  normal  monthly  tem- 
perature of  from  50**  to  72®  F.  The  hot  period  in 
temperature  latitudes  should  embrace  months  with 
a  normal  average  temperature  of  more  than  72®  F. 

A  map  showing  localities  with  the  same  dura- 
tion of  the  periods  of  growth  and  rest  has  been 
tentatively  prepared. 

Aside  from  monthly  mean  temperatures  the 
average  temperatures  by  periods  of  ten  days  (de- 
cades) are  also  desirable,  and  also  the  mean  tem- 
peratures for  periods  when  the  ground  is  covered 
with  snow  and  periods  when  the  ground  is  bare. 
Similarly,  the  mean  temperature  for  each  period 
during  which  certain  winds  prevail 

Summation  of  temperatures,  as  suggested  by 
Bussengo  and  do  OandoUe,  do  not  indicate  the  ac- 
tual requirements  of  plants  for  heat,  since  they 
overlook  the  existence  of  an  optimum  temperature 
for  the  development  of  each  plant. 

Groups  of  days  with  a  given  temperature  are 
considered  preferable,  and  the  following  classiil- 
cation  is  suggested: 


1.  Freeging  days,  with  a  daily  average  of  32^ 
or  less.  These  are  further  subdivided  into:  (a) 
Freesing  days  without  thawing;  (b)  freezing  daji 
with  thawing. 

2.  Cold  days,  with  an  average  daily  tempenton 
ranging  from  32°  to  40®  F.  This  group  should  be 
further  divided  into:  (a)  Days  with  frost;  (ft) 
days  without  frost. 

3.  Cool  days,  with  an  average  daily  temperatoxs 
from  40.1  to  50®  F.  This  group  should  be  divided 
into:  (a)  Days  with  frost;  (&)  days  without  frost 

The  paper  discussed  also  the  temperature  of  the 
soil,  humidity  of  the  air,  precipitation,  snow  cover, 
soil  moisture,  sunshine  and  barometric  pxessnn. 

P.  L.  BiGKB, 
Correspofiding  Seoniarf 

THE   ST.   LOUIS   ▲CADKMY  OF  8CIXKGI 

*' Mounds  and  Mound  Builders"  was  the  mA- 
jeet  of  a  lecture  by  Dr.  H.  M.  Whelpley,  at  the 
February  16  meeting.  It  was  illustrated  wift 
lantern  slides. 

The  lecture  dealt  particularly  with  the  moimdi 
of  Illinois  and  Missouri    Strictly  speaking,  then 
was  no  race  of  mound  builders,  mounds  having 
been  built  by  primitive  peoples,  the  world  over. 
Indian  mounds  were  discussed  and  their  various 
types  explained.     The  important  Cahokia  Gronp, 
in   Madison   Co.,   HI.,   was   considered   in  detail 
The  general  arrangement  and  location  of  these 
mounds  was  clearly  shown  in  a  series  of  maps  of 
the  Long  Lake,   Bluff,  Forest  Park,   St  Loon, 
Cahokia  and  other  subgroups.    It  was  shown  that 
at  the  time  these  mounds  were  built,  the  KissiB- 
sippi   Biver   probably   was   dose  to   the  IDinois 
bluffs,  so  that  they  were  all  originally  on  the  west 
Bide  of  the  stream,  a  fact  which  helps  to  eiplaia 
their  similarity.    From  their  nature,  it  is  evidest 
that  many  years  must  have  been  required  for  con- 
struction and  the  archeological  evidence  points  to 
their  having  been  built  by  an  agricultural  people, 
quite  different  from  the  Cahokia  Indians  whoa 
white  men  found  here.     Some  views  as  to  theii 
possible    use    were    considered.      The    plan    of 
Monks',  or  better,  Cahokia  Mound  was  discussed 
and  a  number  of  early  drawings  and  diagrams 
were  thrown  upon  the  screen.    The  known  history 
of  this  mound  was  reviewed.    Attention  was  called 
to   the  artistic  possibilities  of  mounds   and  the 
agencies   tending   toward   their   destruction  were 
emphasised.     The  speaker  closed  with  a  plea  for 
the  preservation  of  these  wonderful  relics  of  earlier 
ages.  G.  O.  Jamxs, 
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ISOSTAST  AND  THE  SIZE  AND  SHAPE  OF 

THE  EABTm 

It  is  the  speaker's  desire,  in  this  paper,  to 
touch  briefly  on  some  phases  of  geodesy 
which  should  be  of  general  interest  to  the 
physicist. 

Geodesy  is  one  of  the  oldest  sciences; 
probably  second  in  this  respect  to  astron- 
omy alone.  What  is  the  extent  of  the  earth 
in  the  horizontal  plane,  to  what  depth  does  it 
extend,  and  what  is  on  the  other  side  are 
questions  which  must  have  been  asked  by 
men  of  the  earliest  times.  The  history  of 
geodesy  will  have  to  be  passed  over,  for 
lack  of  time,  although  it  would  be  interest- 
ing to  follow  the  accumulation  of  data  as  to 
the  shape  and  size  of  the  earth. 

Before  one  can  study  efiSciently  the  great 
geophysical  facts  and  comprehend  them, 
he  must  know  the  shape  and  size  of  the 
earth  with  considerable  accuracy.  For 
some  time  before  the  end  of  the  seventeenth 
century,  it  was  taken  for  granted  that  the 
earth  was  a  true  sphere. 

The  announcement  by  Newton  in  1687  of 
his  theory  that  the  earth  was  an  oblate 
spheroid  added  much  interest  to  the  sub- 
ject of  its  exact  shape. 

A  meridional  arc  of  about  8}  degrees,  ex- 
tending north  and  south  of  Paris,  was 
measured  by  J.  and  D.  Cassini  between  the 
years  1683  and  1716.  The  results  of  the 
first  computations  of  this  arc  indicated  that 
the  length  of  the  degree  was  less  at  the 
northern  than  at  the  southern  end.  This 
gave  to  the  earth  the  shape  of  a  prolate 
spheroid.    A  great  controversy  arose  over 

1  Bead  on  December  30,  1913,  before  Section  B 
of  the  American  Association  for  the  Adrancement 
of  Science,  at  Atlanta,  Ga. 
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the  question  as  to  whether  the  earth  has 
the  form  of  an  oblate  or  prolate  splieroid, 
and  to  settle  it  the  French  Academy  sent 
expeditions  to  Peru  in  1785  and  to  Lapland 
the  following  year  to  measure  arcs  near 
the  equator  and  within  the  arctic  circle. 
The  result  of  these  measurements  con- 
firmed the  theory  of  the  oblate  spheroid. 
A  revision  of  the  computations  of  the  Paris 
arc  also  showed  that  the  northern  degrees 
were  the  longer,  thus  confirming  the  re- 
sults obtained  from  the  work  done  in  Peru 
and  Lapland. 

The  first  near  approach  to  the  size  of  the 
earth  resulted  from  triangulation  done  in 
the  last  decades  of  the  eighteenth  century 
to  connect  the  observatories  of  Paris  and 
Qreenwieh  and  to  determine  the  length  of 
the  earth's  meridian  quadrant.  For  the 
latter  purpose  an  arc  of  the  meridian  of 
nearly  ten  degrees  was  measured  in  France. 
One  ten-millionth  of  the  resulting  length 
was  adopted  as  the  standard  of  length  (the 
meter) .  Any  other  length  could  have  been 
selected  as  the  standard,  for  the  meter 
bears  no  such  exact  relation  to  a  quadrant 
as  later  and  more  accurate  data  show. 

Qeodesists  were  very  active  during  the 
nineteenth  century  and  will  be  for  some 
time  to  come,  in  making  geodetic  measure- 
ments to  determine  the  mean  figure  of  the 
earth  with  greater  and  greater  degrees  of 
accuracy.  There  comes  a  time,  for  any  one 
given  area,  when  it  is  useless  to  add  more 
geodetic  data  for  the  purpose  of  obtaining 
a  more  exact  mean  figure,  for  there  are 
constant  or  systematic  errors  present  in 
the  data,  the  ^ect  of  which  is  probably 
much  greater  than  that  of  the  accidental 
errors. 

But  there  is  much  to  be  gained  by  ex- 
tending geodetic  surveys  to  new  areas  and 
especially  to  new  continents.  (By  geodetic 
survey  is  meant,  here,  triangulation  and  con- 
nected astronomic  stations.)     All  of  the 


values  of  the  earth 's  figure  now  available  are 
the  results.of  geodetic  measurements  in  the 
northern  hemisphere  and,  with  the  excep- 
tion of  Indifl^  the  measurements  have  been 
confined  to  Europe  and  the  United  States. 
We  may  hope  to  get,  before  long,  values  for 
the  figure  of  the  earth  from  geodetic  oper- 
ations in  South  America  and  Africa,  most 
of  whose  areas  are  below  the  equator,  and 
Australia,  all  of  which  is  in  the  southern 
hemisphere.  It  is  believed  that  the  mean 
figures  resulting  from  accurate  and  exten- 
sive geodetic  data  in  those  continents  will 
agree  closely  with  the  figures  gotten  from 
continents  in  the  northern  hemisphere. 
The  geodetic  surveys  of  the  several  nations 
on  each  continent  should  be  connected  and 
the  reductions  made  on  one  spheroid  and 
referred  to  a  single  initial  position  for  eaeh 
continent.  Should  this  be  done  we  shall 
be  able  eventually  to  compute  a  mean  fig- 
ure of  the  earth  which  will  be  of  such  great 
precision  tbat  it  will  satisfy  the  most  ex- 
acting demands  of  science.  The  same 
spheroid  and  datum  have  already  been 
adopted  by  Mexico,  Canada  and  the  United 
States.* 

Coincident. with  the  extension  of  geodetic 
surveys  there  will  be  carried  on  tiie  com- 
putation of  the  geoid  or  the  actual  sor&oe 
of  the  earth.  This  surface  is  probably  so 
complex  in  shape  that  the  work  neoesBaiy 
to  define  it  will  have  to  be  continued  long 
after  the  satisfactory  spheroid  has  been 
determined. 

The  geoid  may  be  defined  as  that  surface 
which  coincides  with  the  surface  of  the  sea 
at  rest.  We  can  imagine  an  extension  into 
the  continents  of  an  intricate  network  of 
sea-level  canals.  Then  the  surface  of  the 
oceans  and  the  water  in  the  canals  vould 
define  the  surface  of  the  geoid.    At  some 

sSee  news  note  in  BuUetim.  of  the  Amene» 
OeogtapMeal  Society,  Angvat,  1913,  pagt  614,  aa 
''The  Adoption  of  the  North  American  DatoiB.*' 
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points,  probably  not  exactly  at  the  sea 
shore,  the  mean  flgare  of  the  earth — ^the 
Bpheroid — would  intersect  the  actual  sea 
surface,  the  geoid.  Under  the  coastal 
plains  the  geoid  would  be  slightly  above 
the  spheroid;  while  under  great  mountain 
ranges  the  geoid  would  be  far  above  the 
spheroid,  possibly  as  much  as  one  hundred 
meters.  Over  the  oceans  the  geoid  would 
be  under  the  spheroid  surface  by  amounts 
Tfiiying  directly  with  the  depths  of  the 
water. 

There  is  only  one  way  to  determine  ac- 
curately the  size  of  the  earth,  and  that  is 
by  measurement  on  the  continents  of  the 
lengths  of  arcs  connecting  points  where  the 
astronomic  latitude  and  longitude  have 
been  determined.  The  measurements  of 
such  arcs  may  be  direct,  or  they  may  be  by 
means  of  triangulation.  The  earliest  meas- 
urements were  by  the  former  method,  but 
with  the  introduction  of  accurately  gradu- 
ated circles  and  the  application  of  wires  in 
the  eye-pieces  of  telescopes,  the  indirect 
method  came  into  general  use. 

At    frequent    intervals,    in    triangula- 
tion, the  sides  of  some  of  the  triangles  in 
the  scheme   are  accurately  measured,  in 
order  to  control  the  lengths.    At  the  pres- 
ent time,  this  is  done  almost  exclusively 
with  nickel-steel   (invar)   tapes  or  wires. 
The  probable  accidental  error  of  a  meas- 
ured length  is  seldom  greater  than  about 
one  part   in    one  million.     The   constant 
error  in  such  a  measurement  may  be  as 
great  as  one  part  in  three  hundred  thou- 
sand.     This    accuracy    is,    however,    far 
greater  than  that  of  the  lengths  of  the  tri- 
angle sides,  as  computed  through  the  chain 
of  triangles.     The  uncertainty  of  any  one 
line  between  bases  is  about  one  part  in  one 
hundred  thousand,  on  an  average.    A  long 
arc,  say  one   across  a  continent,  can  be 
measured  with  greater  accuracy  than  that, 
for  even  the  systematic  and  constant  errors 


of  the  various  sections  of  the  arc  would 
probably  act  as  accidental  errors,  and  the 
greater  portion  of  their  eflfect  would  be 
eliminated. 

The  observations  for  latitude,  longitude 
and  azimuth,  or  direction,  are  made  on  the 
stars;  and  in  the  most  refined  work  a  cor- 
rection is  made  for  the  variation  of  the  pole. 

One  might  think  that  the  determination 
of  the  figure  and  size  of  the  earth  is  a  very 
simple  process,  consisting  merely  of  ob- 
taining by  astronomic  observations  the  ac- 
curate angular  distances  between  each  two 
of  several  points  on  a  meridian,  and  then 
measuring  accurately  the  linear  distances 
between  them.  Three  such  points  being 
sufficient  to  obtain  the  equation  of  the 
curve  formed  by  the  intersection  of  the 
meridional  plane  and  the  spheroid,  the 
shape  and  size  of  the  earth  would  be  known. 
This  would  be  true  if  the  spheroid  and  the 
geoid  coincided  throughout,  but,  as  stated 
above,  they  do  not  do  so.  The  plumb  line 
to  which  all  astronomic  observations  are 
referred  is,  at  each  point,  normal  to  the 
geoid,  which  is  a  very  irregular  surface 
and,  therefore,  very  many  astronomic  sta- 
tions must  be  established  and  used.  The 
greater  part  of  each  of  the  diflPerences  be- 
tween the  astronomic  positions,  as  actually 
observed,  and  the  theoretical  positions, 
based  on  an  adopted  smooth  mean  surface, 
must  be  treated  as  an  accidental  error. 
These  differences  reach  a  maximum  value  of 
about  twenty-five  seconds  of  arc  (within 
the  area  of  the  United  States)  which  is 
nearly  one  half  mile.  In  the  island  of 
Porto  Rico,  the  relative  deflection  between 
two  astronomic  stations,  one  at  Ponce  and 
the  other  at  San  Juan,  was  56  seconds  of 
arc,  about  one  mile. 

The  shape,  but  not  the  size,  of  the  earth 
may  be  determined  from  the  observed  value 
of  gravity  at  stations  widely  distributed  in 
latitude.    But  here  again  a  few  stations  are 
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not  snfiScient,  for  the  value  of  gravity  does 
not  follow  any  known  definite  law,  owing 
to  the  disturbing  influences  of  masses  above 
sea  level  and  the  deficiency  of  mass  in  the 
oceans. 

Helmert  derived  a  formula  in  1901  from 
the  observed  values  of  gravity  at  about  400 
selected  stations.  This  formula  gives  theo- 
retical values  which  will  agree  well,  on  an 
average,  with  the  observed  values,  but  for 
any  one  station  the  difference  may  be  large, 
even  after  one  of  the  values  has  been  cor- 
rected for  the  elevation  of  the  station  above 
sea  leveL 

Helmert 's  formula,  in  the  Potsdam  sys- 
tem, is 

7,= 978.030  (1  +  0.005302  sinV  —  0.000007  sin*  2^) 

in  which  yo,  expressed  in  dynes,  is  the 
theoretical  value  at  sea  level  in  latitude  ^. 

It  is  evident  that  the  difference  between 
the  theoretical  and  the  observed  values  of 
gravity,  and  the  deflections  of  the  plumb 
line  (which,  as  stated  above,  are  the  differ- 
ences between  the  observed  and  the  theoret- 
ical astronomic  positions)  are  due  to  the 
disturbing  influence  of  the  topography  and 
the  ^ect  of  deviations  from  the  normal 
densities  in  the  earth's  crust.  The  term 
''topography"  is  applied  to  the  visible 
land  masses  and  the  deficiency  of  mass  in 
the  oceans.  But  when  the  attractions  of 
the  topography  are  applied  as  corrections, 
the  differences  may  still  be  large,  but  of 
the  opposite  sign. 

About  sixty  years  ago  Archdeacon  Pratt 
of  England  arrived  at  the  conclusion,  from 
a  study  of  the  deflections  in  India,  that 
there  must  be  a  deflciency  of  mass  under 
the  Himalayan  Mountains  and  that  the 
deficiency  extended  to  a  limited  depth. 
The  advancement  of  this  theory  marked 
an  epoch  in  geodesy.  From  time  to  time, 
writers  in  different  countries  have  elabo- 
rated on  the  mere  statement  of  Pratt.   But 


it  was  Hayford  who  gave  this  theory  a 
quantitative  expression  when,  as  a  manb^ 
of  the  United  States  Coast  and  Geodetic 
Survey,  he  corrected  the  astronomic  lati- 
tudes, longitudes  and  azimuths  in  the 
United  States  for  the  effect  of  topography 
and  its  negative  equivalent,  called  "iro- 
static  compensation,"  when  making  two 
determinations  of  the  figure  of  the  eartL* 

A  preliminary  report  on  the  applieation 
of  the  theory  of  isosta^  to  the  study  of  the 
deflections  in  the  United  States  was  made 
by  Messrs.  Tittmann  and  Hayford  to  the 
Fifteenth  General  C!onf erence  of  the  Inter- 
national Geodetic  Association,  held  at 
Budapest,  Austria-Hungary,  in  1906.^ 

Isostasy  was  also  considered  by  Hayford 
and  the  writer  in  reducing  the  gravity  sta- 
tions  in  the  United  States." 

In  order  that  a  clear  idea  of  isosta^ 
may  be  obtained,  I  shall  quote  Hayford: 

If  the  earth  were  composed  of  hoxnogeneoos  da- 
terial,  its  figure  of  eqoilibrinm,  under  the  infla- 
ence  of  gravitation  and  its  own  rotation,  would  b» 
an  ellipsoid  of  revelation. 

The  earth  is  eomposed  of  heterogeneous  material 
which  varies  considerably  in  density.  If  this 
heterogeneous  material  were  so  arranged  that  its. 
density  at  any  point  depended  simply  on  the  depth 
of  that  point  below  the  surface,  or,  more  aeeii- 
rately,  if  all  the  material  lying  at  each  equipotea- 
tial  surface  (rotation  considered)  were  of  one  de&- 
sity,  a  state  of  equilibrium  would  exist  and  there 

s "The  Figure  of  the  Earth  and  Isostasj  froa 
Measurements  in  the  United  States,''  bj  John  F. 
Hayford,  TJ.  a  Coast  and  Geodetic  Survey,  1909; 
''Supplementary  Investigation  in  1909  of  the 
Figure  of  the  Earth  and  Isostasy,"  by  John  F. 
EEayf ord,  U.  S.  Coast  and  Geodetic  Survey,  1910. 

«"  Geodetic  Operations  in  the  United  States, 
1903-06." 

• ' '  The  Effect  of  Topography  and  Isostatie  Oob.- 
pensation  Upon  the  Intensity  of  Gravity,"  Spec 
Pub.  No.  10,  U.  S.  Coast  and  Geodetic  Bar^ejf 
1912,  by  John  F.  Hayford  and  William  Bowie; 
same,  second  paper,  by  Wm.  Bowie,  1912. 

•  The  term  isosiaay  wss  first  proposed  by  E.  C 
Button.  See  Trofuacttofw  of  ihe  PkHMophieei 
Society  of  WashingUm,  B.  C,  VoL  XL,  pp.  51-^ 
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would  be  no  tendency  toward  a  Tearrangement  of 
mAsses. 

If  the   heterogeneous   material    composing  the 
earth  were  not  arranged  in  this  manner  at  the  out- 
set, the  stresses  produced  by  gravity  would  tend  to 
bring  about  such  an  arrangement;  but  as  the  ma- 
terial is  not  a  perfect  fluid,  as  it  possesses  consid- 
erable viscosity,   at  least   near  the  surface,   the 
rearrangement  will  be  imperfect.     In  the  partial 
rearrangement  some  stresses  will  still  remain,  dif- 
ferent portions  of  the  same  horizontal   stratum 
may  have  somewhat  different  densities,  and  the 
aetual  surface  of  the  earth  will  be  a  slight  depar- 
ture from  the  ellipsoid  of  revolution  in  the  sense 
that  above  each  region  of  deficient  density  there 
will  be  a  bulge  or  bump  on  the  ellipsoid,  and  above 
each  region  of  excessive  density  there  will  be  a 
hollow,  relatively  speaking.     The  bumps  on  this 
supposed  earth  will  be  the  mountains,  the  plateaus, 
the  continents;  and  the  hollows  will  be  the  oceans. 
The  excess  of  material  represented  by  that  portion 
of  the  continent  which  is  above  sea-level  will  be 
compensated  for  by  a  defect  of  density  in  the 
underlying    material.      The    continents    will    be 
floated,  so  to  speak,  because  they  are  composed  of 
relatively  light  material;  and,  similarly,  the  floor 
of  the  ocean  will,  on  this  supposed  earth,  be  de- 
pressed because  it  is  composed  of  unusually  dense 
material.     This  particular  condition  of  approxi- 
mate equilibrium  has  been  given  the  name  isostcuy. 
The  adjustment  of  the  material  toward  this  con- 
dition, which  is  produced  in  nature  by  the  stresses 
due  to  gravity,  may  be  called  the  isostatie  adjust- 
ment. 

The  compensation  of  the  excess  of  matter  at  the 
surface  (continents)  by  the  defect  of  density  be- 
low, and  of  surface  defect  of  matter  (oceans)  by 
excess  of  density  below,  may  be  called  the  isostatie 
compensation. 

Let  the  depth  within  which  the  isostatie  compen- 
sation is  complete  be  called  the  depth  of  compen^ 
sation.    At  and  below  this  depth  the  condition  as  to 
stress  of  any  element  of  mass  is  isostatie;  that  is, 
any  element  of  mass  is  subject  to  equal  pressures 
from  all  directions  as  if  it  were  a  portion  of  a  per- 
fect fluid.    Above  this  depth,  on  the  other  hand, 
eaeh  element  of  mass  is  subject  in  general  to  dif- 
ferent pressures  in  different  directions — ^to  stresses 
which  tend  to  distort  and  to  move  it. 

In  terms  of  masses,  densities  and  volumes,  the 
ecRndJiions  above  the  depth  of  compensation  may  be 
expressed  as  follows:  The  mass  in  any  prismatic 
eolmnn  which  has  for  its  base  a  imit  area  of  the 
liorizontal  surface  which  lies  at  the  depth  of  com- 


pensation, for  its  edges  vertical  lines  (lines  of 
gravity)  and  for  its  upper  limit  the  actual  irregu- 
lar surface  of  the  earth  (or  the  sea  surface  if  the 
area  in  question  is  beneath  the  ocean)  is  the  same 
as  the  mass  in  any  other  similar  prismatic  column 
having  any  other  unit  area  of  the  same  surface  for 
its  base.  To  make  the  illustration  concrete,  if  the 
depth  of  compensation  is  114  kilometers  below  sea 
level,  any  column  extending  down  below  sea  level 
and  having  one  square  kilometer  for  its  base 
has  the  same  mass  as  any  other  such  column.  One 
such  column,  located  imder  a  mountainous  region, 
may  be  three  kilometers  longer  than  another  lo- 
cated under  the  sea  coast.  On  the  other  hand,  the 
solid  portions  of  such  a  column  under  one  of  the 
deep  parts  of  the  ocean  may  be  5  kilometers 
shorter  than  the  column  at  the  coast.  Yet,  if  iso^ 
static  compensation  is  complete  at  the  depth  of 
114  kilometers,  all  three  of  these  columns  have  the 
same  mass.  The  water  above  the  suboceanic  col- 
umn is  understood  to  be  included  in  this  mass. 
The  masses  being  equal  and  the  lengths  of  the  col- 
umns different,  it  follows  that  the  mean  density  of 
the  column  beneath  the  mountainous  region  is  three 
parts  in  114  less  than  the  mean  density  of  the  col- 
umn under  the  sea  coast.  So,  also,  the  mean  den- 
sity of  the  solid  portion  of  the  suboceanic  column 
must  be  greater  than  the  mean  density  of  the  sea- 
coast  column,  the  excess  being  somewhat  less  than 
^ye  parts  in  114  on  account  of  the  sea  water  being 
virtually  a  part  of  the  column. 

This  relation  of  the  masses  in  various  columns, 
and  consequently  of  the  densities,  follows  from  the 
requirement  of  the  deflnition  of  the  expression 
"depth  of  compensation,"  that,  at  that  depth^ 
each  element  of  mass  is  subject  to  equal  pressure 
from  all  directions.  In  order  that  this  may  be 
true  the  vertical  pressures,  due  to  gravity,  on  the 
various  units  of  area  at  that  depth  must  be  the 
same. 

If  this  condition  of  equal  pressure,  that  is  of 
equal  superimposed  masses,  is  fully  satisfied  at  a 
given  depth  the  compensation  is  said  to  be  com- 
plete at  that  depth.  If  there  is  a  variation  from 
equality  of  superimposed  masses  the  differences 
may  be  taken  as  a  measure  of  the  degree  of  in- 
completeness of  the  compensation. 

The  investigations  of  the  deflections  and 
of  gravity  referred  to  seem  to  prove  rather 
conclusively  that  in  the  United  States  a  con- 
dition of  isostasy  exists.  How  perfect  it 
may  be,  and  what  is  the  area  of  the  cross- 
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section  and  the  depth  of  the  unit  columns 
which  are  supposed  to  have  equal  masses, 
have  not  yet  been  accurately  determined. 

The  depth  of  compensation  is  probably 
somewhere  between  one  hundred  and  ten 
and  one  hundred  and  thirty  kilometers. 

It  is  reasonably  certain  that  the  com- 
pensation is  not  always  complete  nor 
always  uniformly  distributed  to  the  depth 
of  compensation.  (The  above  statements 
are,  of  course,  intended  to  apply  only  to 
the  area  of  the  United  States.  Later  on  a 
brief  statement  will  be  made  in  regard  to 
the  rather  limited  results  obtained  in  the 
other  countries.)  But  the  average  condi- 
tions  in  the  United  States  indicate  a  close 
approximation  to  those  postulated. 

The  application  of  isostasy  reduced  con- 
siderably the  apparent  anomalies,  or  de- 
flections, in  the  United  States  and  Hayf ord 
was  able  to  compute  a  figure  of  the  earth 
which  is  generally  considered  one  of  the 
best,  and  probably  the  very  best,  now  exist- 
ing.   His  dimensions^  are: 

Equatorial  radius,  6,378,388  +  18  meters. 
Polar  semi-diameter,  6,356,909  meters. 
Reciprocal  of  flattening,  297.0  ±:  0.5. 

The  application  of  isostasy  to  the  reduc- 
tion of  the  gravity  observations  has  reduced 
the  average  anomaly  in  the  United  States 
to  0.018  dyne,  and  at  only  one  station  is 
the  anomaly  greater  than  0.060  dyne.  It 
is,  therefore,  now  possible  to  compute  a 
value  for  gravity  at  any  point  in  this 
country  with  an  uncertainty  of  0.018  dyne. 
By  either  of  the  previous  two  generally 
used  methods  of  reduction,  in  which  isos- 
tasy was  not  employed,  the  average  anom- 
aly in  the  United  States  was  much  greater.' 

7  See  p.  54,  "Supplemental  Investigation  in 
1909  of  the  Figure  of  the  Earth  and  Isostasj." 

s  The  average  free  air  anomaly  was  0.028  dyne 
and  the  average  value  of  the  Bouguer  anomaly 
was  0.063  dyne. 


The  largest  free  air  anomaly  was  0.216 
dyne  and  there  were  five  other  anomalies 
with    values    greater    than    O.IOO  dyne. 
There     were     five     Bouguer     anomalies 
greater  than  0.200  dyne  and  twenty-eight 
other  anomalies  greater  than  0.100  dyne. 
It  was  found  from  the  anomalies  developed 
by  the  investigations  of  deflections  and  of 
gravity  that  there  was  no  appar^t  ida- 
tion  between  the  topography  and  the  size 
and  sign  of  the  anomalies  nor  between  &e 
anomalies  and  the  areas  of  erosion  or  depo- 
sition.    Some  relaticms  to  the  geological 
formation  were  developed.* 

A  severe  test  of  the  new  method  of  re- 
duction of  gravity  observations,  with  iios- 
tasy  considered,  was  the  determination  of 
the  flattening  of  the  earth,  from  the  statiom 
in  the  United  States  alone.    The  resulting 
value  is  1/298.4.    This  value  agrees  slmoifc 
exactly  with  Helmert's  value  of  1/298.3 
which  resulted  from  a  consideration  oi 
gravity  stations  widely  scattered  over  the 
earth  and  with  a  great  range  in  latitode: 
The  anomalies  by  each  of  the  older  methods 
of  reduction,  in  which  isostasy  is  ignored, 
gave  values  which  differed  greatly  from  the 
generally  accepted  best  values. 

A  brief  statement  of  the  method  of  iiur 
king  the  gravity  observations  and  of  the 
accuracy  attained  will  suffice.  AH  of  the 
stations  in  the  United  States  used  in  the 
recent  investigations  had  gravity  detenmned 
by  means  of  the  quarter-meter  invariable 
pendulum^^  which  makes  an  oscillation  in 
approximately  one  half  second.  It  is  a 
modification  of  the  pendulums  devised  by 

•  See  pp.  18-21  of  ''Effeet  of  Topography  tsd 
Itostatio  Oompensation  upon  the  Intensity  of  Gtav- 
ity"  (second  paper). 

10  This  pendulum  and  its  case  are  desenbed  in 
App.  1,  Beport  of  the  Superintendent  of  tlw  Otest 
and  Geodetie  Survey  for  1894,  by  a.  &.  Pvtaam. 
The  method  of  obtaining  the  fleanue  of  the  eue 
and  the  support  is  described  in  App.  0  of  the  Is* 
port  for  1910,  by  W.  H.  Burger. 
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YOD  Stemeck  of  Austria  and  first  used  by 
him  about  the  year  1887. 

The  method  employed  is  to  determine  the 
period  of  oscillation  at  a  base  station  and 
then  at  the  new  station  and  from  the  rela^ 
tion  between  the  two  periods  the  difference 
in  gravity  between  the  two  stations  is  deter- 
mined. This  is  called  the  differential  or 
relative  method  of  determining  gravity. 
The  difference  in  gravity  may  be  obtained 
with  an  accuracy  represented  by  a  possible 
error  of  about  dt  0.0018  djme,  on  an 
average. 

The  base  station  for  the  United  States  is 
at  the  ofiSce  of  the  Coast  and  Geodetic 
Survey  in  Washington,  D.  C.     The  value 
for  it   was   determined   by   the    relative 
method,  from  the  station  at  Potsdam,  Qer- 
many,  at  which  the  absolute  gravity  had 
been  determined  from  a  long  series  of  ob- 
servations made  with  reversible  pendulums. 
It  is  difficult  to  determine  the  absolute 
gravity  with  a  great  precision,  as  is  shown 
by  the  determination  of  the  difference  in 
gravity  at  Vienna  and  Potsdam,  by  the 
relative  method.     Each  of  these  stations 
had  its  absolute  value  determined  by  many 
years  of  observations  and  each  value  was 
considered  to  be   correct  by   an   amount 
represented  by  a  probable  error  of  only 
a  few  thousandths  of  a  dyne.    The  relative 
determination   showed  an   error  between 
them  of  0.016  dyne. 

Of  course,  the  same  constant  error  which 
may  be  present  in  the  base  station  of  a 
system  will  also  be  present  at  each  station 
of  that  system  determined  by  the  relative 
method.  Potsdam  is  now  generally  used  as 
the  base  station  for  the  world,  although  the 
values  are  also  occasionally  referred  to  the 
Vienna  station.  The  values  in  the  two 
0yt^jna  will  differ  by  0.016  dyne. 

A  comparatively  small  error  in  the  value 
ot  grravity  at  the  base  station  of  the  system 
does  not  appreciably  affect  the  flattening 


of  the  earth,  derived  from  the  gravity  data 
of  the  fi^tem. 

The  investigations  made  in  the  Coast  and 
Geodetic  Survey  show  that,  on  an  average, 
the  gravity  anomalies  and  the  unaccounted 
for  residuals  of  the  deflections  of  the  vertical 
are  small  for  the  United  States.  They  also 
show  that  the  area  of  the  United  States  as 
a  whole  is  practically  in  a  state  of  perfect 
isostatic  equilibrium.  But  there  are  many 
places  where  the  gravity  anomalies  and 
the  deflections  indicate  departures  from 
the  state  of  equilibrium.  It  is  very  im- 
portant that  additional  data  may  be  gotten 
which  will  permit  of  a  determination  of  the 
degree  of  deviation  from  the  perfect  state 
and  of  the  horizontal  extent  of  the  affected 
regions. 

In  one  of  the  illustrations^^  of  the 
second  report  on  the  gravity  investigations, 
which  shows  by  contours  the  Hayford 
anomalies,  the  evidence  would  lead  one  to 
believe  that  the  causes  of  the  largest  anom- 
alies are  confined  to  small  areas.  For 
instance,  there  is  an  anomaly  at  Washing- 
ton of  -1-0.037  dyne,  while  at  Baltimore, 
only   40   miles    distant,    the    anomaly   is 

—  0.011  dyne.    At  Seattle,  the  anomaly  is 

—  0.093  dyne,  while  at  Olympia  it  is 
-1-0.033  dyne,  and  the  distance  between 
the  two  places  is  only  about  50  miles. 
There  are  other  cases  of  decided  differ- 
ences in  the  anomalies  in  short  distances, 
and  no  doubt  more  will  develop  when  addi- 
tional gravity  stations  have  been  estab- 
lished. 

The  data  shown  in  the  illustration  re- 
ferred to  lead  to  the  conclusion  that  there 
is  no  extensive  area  in  the  United  States 
which  is  very  much  under  or  over  compen- 
sated.    This  is  equivalent  to  saying  that 

11  No.  2  of  the  "EiTeet  of  Topography  and  Iso- 
static Compensation  upon  the  Intensity  of  Orav< 
ity''  (second  paper). 
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there  is  no  large  area  which  departs  much 
from  the  perfect  isostatic  state. 

It  has  been  held  by  some^'  that  the  crust 
of  the  earth  within  the  area  of  the  United 
States  is  at  all  places  in  a  state  of  perfect 
isostasy  and  that  the  gravity  anomalies 
are  caused  by  the  investigators'  erroneous 
distribution  of  the  compensating  deficiency 
of  mass.  This,  no  doubt,  is  true  to  a  cer- 
tain extent,  but  no  rational  distribution 
will  account  for  the  larger  anomalies 
except  upon  the  theory  that  there  are  local 
actual  departures  from  the  perfect  isostatic 
state. 

Earlier  in  this  paper  it  was  stated  that 
there  were  developed  some  relations  be- 
tween the  size  and  sign  of  the  gravity 
anomalies  and  the  geological  formation. 
The  stations  established  on  the  oldest  rocks 
show  an  average  anomaly  of  +  0.024  dyne, 
that  is  they  indicate  too  much  mass  in  the 
earth's  crust,  while  the  most  recent  forma- 
tions and  the  effusive  and  intrusive  rocks 
give  average  negative  anomalies  which  vary 
from  —0.005  to  —0.015  dyne.  These 
show  deficiencies  of  mass.  It  is  not  clear 
whether  these  anomalies  are  due  to  local 
deviations  from  the  adopted  mean  surface 
density  of  the  earth  (2.67)  or  to  actual 
departures  from  a  state  of  complete  isostasy. 

The  following  table  shows  a  summary  of 
the  gravity  anomalies  arranged  in  the  sev- 
eral geological  groups. 

A  stratum  of  material  100  feet  in  thick- 
ness, and  of  indefinite  extent  will  cause 
an  attraction  of  0.0030  dyne.  Therefore, 
the  average  anomaly  0.019  dyne  would 
correspond  to  a  stratum  630  feet  in  thick- 
ness. The  average  elevation  of  the  United 
States  is  about  2,500  feet.  Therefore,  the 
isostatic  compensation  may  be  considered 

12  <<  Interpretation  of  Anomalies  of  Gravitj/' 
by  Gtoto  Karl  Gilbert,  Part  C  of  Professional 
Paper  85,  Contributions  to  General  Geology,  1913, 
U.  8.  Geological  Surrey. 
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to  be  about  75  per  cent,  complete  on  a& 
average  for  stations  in  this  country.  But 
the  average  gravity  anomaly  with  regard 
to  sign  is  0.000  dyne,  or  nearly  so,  there- 
fore it  is  safe  to  conclude  that  the  area  of 
the  United  States  as  a  whole  is  in  a  state 
of  perfect  isostasy. 

A  more  exact  knowledge  of  the  precise 
location  with  respect  to  depth  of  the  com- 
pensating   deficiency   or   excess  of  mas 
would  be  of  very  great  interest  and  value 
This  is  particularly  true  in  the  case  of  the 
areas  where  there  are  stations  with  large 
gravity  anomalies.     A  preliminary  stadj 
by  the  Survey  will  be  made  of  this  question 
in  the  near  future.    For  this  purpose  the 
value  of  gravity  and  the  deflections  of  the 
vertical  in  the  vicinity  of  the  anomalous 
areas  will  be  used  jointly.    The  prelimm- 
ary  studies  may  show  whether  much  is  to 
be   expected   from   future    investigations 
after  much  more  gravity  and  defleetum 
data  are  available. 

An  attempt  will  be  made  shortly  to  cor- 
rect the  deflections  for  the  effect  of  the 
excesses  and  deficiencies  of  mass  as  shown 
by  the  gravity  anomalies.  It  is  poasdUe 
that  some  of  the  unaccounted  for  portion  of 
the  deflections  may  be  eliminated.  The 
ideal  condition  would  be  to  have  only  such 
residuals  of  the  deflections  as  are  caused 
by  an  error  in  the  adopted  figure  of  the 
earth,  for  then  a  new  figure  mif^ht  be  com- 
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puted  which  would  have  far  greater  accu- 
racy than  any  now  existing. 

The  theory  of  isostasy  has  been  applied 
in  several  other  countries  in  the  reduction 
of  deflections  and  of  gravity,  but  not  to 
any  great  extent.  In  Switzerland  the  new 
method  makes  the  observed  and  computed 
gravity  agree  more  closely  than  do  other 
methods  which  do  not  consider  isostafcy. 
In  India  the  theory  of  isostasy  has  been 
applied  and  the  preliminary  results  indi- 
cate that  that  country  is  not  so  completely 
compensated  as  is  the  United  States.^'  The 
complete  reductions  have  not  been  made. 
Their  results  will  be  of  world-wide  interest 
and  importance. 

The  reduction,  by  the  new  method,  of  all 
the  gravity  stations  of  the  world  should  be 
made  in  order  that  additional  data  may  be 
available  for  studying  the  distribution  of 
the  materials  in  the  earth's  crust  in  differ- 
ent parts  of  the  world,  and  because  the 
results  would  make  it  possible  to  compute 
a  better  shape  of  the  earth.  There  is  no 
necessity  for  delaying  this  reduction.  Mr. 
Tittmann,  the  superintendent  of  the  Coast 
and  Geodetic  Survey,  in  his  report  to  the 
conference,  at  Hamburg,  in  1912,  of  the 
International  Geodetic  Association,  stated: 

It  IS  hoped  that  the  International  Geodetic  As- 
sociation in  the  near  future  may  reduce  all  the 
available  gravity  stations  of  the  world  by  this 
method,  for  it  is  reasonably  certain  that  a  value 
for  the  flattening  of  very  great  precision  could  be 
deduced  from  the  results. 

While  each  of  the  great  nations  and 
many  of  the  smaller  ones  are  making  gravi- 
metric surveys,  yet  there  are  many  sections 

^8  In  a  letter  from  Col.  Burrard,  published  in 
Jiature,  May  8,  1913,  he  makes  the  statement: 
'  *  Both  the  pendulum  and  plumb-line  observers  find 
the  attraction  of  the  Himalayas  to  be  largely  com- 
pensated, whilst  the  Windhyan  Mountains  are  not 
eompensated  at  alL"  It  should  be  noted  that  the 
Himalayan  range  is  about  4  miles  in  height,  and 
the  ^Windhyan  range  only  0.6  mile  in  height. 


of  the  globe  which  have  very  few  or  no 
gravity  stations.  Some  great  institutions 
may,  in  the  not  distant  future,  see  the  im- 
portance of  a  world-wide  gravimetric  sur- 
vey and  start  out  parties  to  make  one. 

The  geodesist  is  in  great  need  to-day  of 
an  apparatus  for  measuring  gravity  accu- 
rately on  a  vessel  at  sea.  We  have  no  accu- 
rate values  oyer  the  vast  ocean  areas.  Dr. 
Hecker 's  gravity  determinations  at  sea,  with 
the  boiling  point  thermometer  apparatus, 
are  subject  to  uncertainties  as  large  as  the 
largest  new  method  anomalies  of  gravity 
in  the  United  States,  that  is,  between  0.050 
dyne  and  0.100  dyne.  Gravity  at  sea 
should  have  actual  errois  not  greater  than 
about  0.010  dyne. 

Some  of  the  geological  questions  may  or 
may  not  be  answered  by  a  consideration  of 
isostasy,^*  but  with  isostasy  an  established 
fact,  at  least  for  large  areas,  the  problems 
should  not  be  as  difiScult  as  when  various 
theories  were  held  as  to  the  degree  of  rigid- 
ity of  the  earth's  crust. 

One  of  the  problems  is  as  to  the  manner 
in  which  the  earth's  surface  assumed  an 
irregular  shape.  This  is  probably  the  most 
difficult  one  to  answer.  Of  the  theories 
proposed  by  a  number  of  great  men  of  sci- 
ence, none  seems  to  be  entirely  satisi^dng. 
The  theory  of  the  unequal  contraction  of 
the  outer  layers  of  the  earth  during  the 
change  from  the  liquid  to  the  solid  state 
sounds  reasonable  until  we  consider  that 
the  thickness  of  the  crust  which  could  be 
affected  is  only  about  70  miles,  according 
to  the  theory  of  isostasy.  There  are  exten- 
sive areas  on  land  which  average  several 
miles  in  height.  Also  the  great  deeps  in 
the  oceans  for  considerable  areas  have 
average   depths   as   great   as   four  miles. 

^^  See  ' '  The  Relations  of  Isostasy  to  Geodesy, 
Geophysics  and  Geology,"  by  J.  F.  Hayford, 
Science,  N.  S.,  Vol.  XXXIII.,  No.  841,  pages 
199-208,  February  10,  1911. 
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It  is  impossible  that  the  same  materials 
could  have  densities  differing  by  six  parts 
in  seventy,  or  nine  per  cent,  due  simply 
to  unequal  contraction  from  loss  of 
heat.  It  is  conceivable  that  the  chemical 
elements  of  the  earth's  crust  were  the 
same  everywhere  before  solidification,  but 
they  must  have  formed  different  chemical 
compounds  in  order  to  have  had  such 
different  densities  as  must  obtain  in  order 
to  have  the  earth's  crust  in  a  state  of 
equilibrium.  The  materials  in  the  crust 
below  the  depth  of  70  miles  are  assumed  in 
the  investigations  to  be  in  hydrostatic 
equilibrium  and  consequently  they  should 
have  the  same  density  in  any  layer  at  a 
given  depth. 

A  theory,  held  by  some,  would  make  the 
depth  of  compensation  a  function  of  the 
elevation  of  the  surface.  The  mountains 
would,  according  to  this  theory,  have  long 
roots  of  low  density  extending  far  down 
into  the  plastic  materials,  which  are  sup- 
posed to  be  below  the  sevenly-mile  depth. 
The  investigations  of  the  Coast  and  Qeo- 
detic  Survey  do  not  seem  to  substantiate 
this  theory.  If  it  were  true  we  should 
have  all  of  the  crust  under  the  continent 
of  the  same  density  down  to  a  certain,  un- 
known depth  at  which  the  plastic  substrata 
began.  The  compensation  would  take  place 
below  that  depth  and  it  would  consist  in 
protuberances  extending  down  into  the 
plastic  matter.  The  interior  of  the  earth 
must  be  solid,  but  yielding  to  long-con- 
tinued stress  differences.  Just  how  the  de- 
pression of  the  sea  bottoms  is  to  be  ac- 
coxmted  for  under  this  theory,  the  writer 
does  not  recall  having  heard.  The  crust 
there  would  probably  have  to  be  very  thin. 

A  short  article  by  Dr.  P.  Q.  Nutting,** 
suggested  to  the  writer  a  possible  cause  of 

i5«<i80Bta87,  Oceanic  Precipitation  and  the  For- 
mation of  Mountain  Systems,"  Scixnce,  October 
6,  1911. 


part  of  the  elevation  of  the  continentB  and 
the  depression  of  the  ocean  beds.  Let  us 
assume  that  the  surface  of  the  earth,  for- 
merly at  a  high  temperature,  had  cooled  to 
a  point  below  that  of  boiling  water  and 
that  the  surface  was  not  leveL  Then  the 
aqueous  vapor  would  condense  and  fall  in 
great  quantities  as  rain  and  remain  on  the 
earth  and  flow  to  the  lowest  areas.  This 
added  mass  would  tend  to  produce  an  isos- 
tatic  adjustment  which  would  cause  an 
undertow  of  material  from  the  lower  areas 
to  the  more  elevated  ones,  with  a  resulting 
further  depression  of  the  low  areas  and 
elevation  of  the  higher  ones.  How  mneh 
effect  this  could  have  had  is  difScnlt  or 
impossible  to  estimate.  Of  course,  if  Hiere 
had  been  no  irregularities  in  the  earth's 
surface  before  the  precipitation,  the  water 
would  have  covered  the  eartli  to  a  uniform 
depth. 

The  correct  answer  to  another  question 
would  be  of  great  value  to  several  branches 
of  science.    The  earth's  crust,  at  least  that 
part  of  it  within  the  United  States,  may 
now  be  considered  in  a  state  of  perfeet 
isostatic  equilibriuuL     But  what  was  its 
condition  in  past  geologic  agesf    It  seems 
reasonable  to  suppose  that  the  earth's  erost 
was  in  the  past  in  a  state  of  isostatic  equi- 
librium at  least  as  perfect  as  at  present,  if 
it  is  assumed  that  the  earth's  cmst  is  grad- 
ually getting  cooler.    "With  a  high  tenDii)en- 
ture  the  materials  of  the  cmst  would  have 
been  more  plastic  than  at  present  and 
should  have  yielded  more  readily  to  stress 
differences. 

If  we  have  now  and  always  have  had  a 
condition  of  equilibrium  in  the  earth's 
crust,  can  the  recorded  movements  be  ex- 
plained  on  the  isostatic  theory  f 

The  deflections  and  the  pendulum  obaet- 
vations  show  that  the  areas  from  which 
great  masses  of  materials  have  been  eroded 
are  in  equilibrium;  also  that  areas  within 
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which  there  have  been  great  depositions  are 
in  ifiostatic  equilibrium.  We,  therefore, 
must  conclude  that  the  mountains  have 
been  maintained  for  long  ages  at  approxi- 
mhtely  the  same  elevation  by  an  undertow 
of  material  toward  them,  while  the  areas  of 
deposition  maintain  their  depth  in  spite  of 
the  added  material  by  a  sinking  due  to  the 
undertow  from  the  crust  under  such  areas. 
Consequently,  the  continent  may  be  consid- 
ered as  not  being  leveled  off  as  a  result  of 
erosion,  but  as  kept  at  approximately  the 
same  general  elevation. 

While  an  isostatic  adjustment  by  means 
of  a  transposition  of  material  may  account 
for  the  normal  condition  under  the  areas 
of  erosion  and  deposition,  it  does  not  ac- 
count for  the  great  elevation,  into  moun- 
tains and  plateaus,  of  rock  which  was  once 
under  the  ocean.     Evidently  there  most 
have  been  a  change  in  the  density,  under 
such  areas,  and  an  expansion  of  the  mate- 
rials in  the  earth's  crust  to  the  extent  indi- 
cated by  the  height  of  the  topography 
above  the  sea.    This  change  was  not  due  to 
a  mere  expansion  from  change  of  tempera- 
ture, as  a  bar  would  expand.    The  expan- 
sion of  the  crust  must  have  been  due  to 
chemical  or  physical  changes  which  made 
the  elements  present  form  compounds  with 
densities  differing  from  what  they  had  been 
previously.    What  could  cause  such  rear- 
rangement as  to  change  the  density  by  sev- 
eral parts  in  one  hundred  is  a  problem  for 
the  geophysicist  and  geologist. 

The  fact  that  material  which  was  once 
under  the  sea  now  forms  a  mountain 
range  seems  to  disprove  the  ''root  of  the 
mountain"  theory  of  compensation.  It  is 
diffiexilt  or  impossible  to  see  how  the  crust 
with  its  surface  at  or  below  sea  level  (sup- 
posedly in  isostatic  equilibrium)  could,  in 
addition  to  expanding  to  form  the  moun- 
taiii0»  also  decrease  its  density  in  that  por- 
tion far  below  the  average  depth  of  com- 


pensation (122  kilometers).  As  a  matter 
of  fact,  the  deflections  and  the  gra^ty 
observations  indicate  that  the  compensa- 
tion is  not  deep  down  in  the  crust,  but 
in  general  within  the  depth  stated  above. 

The  movements  noted  in  the  exposed 
earth's  materials  have  been  slow  and  were 
in  most  cases  due  to  stress  differences 
which  were  below  the  rupturing  point  of 
the  rock.  There  has  been  much  slow  3rield- 
ing,  without  fracture,  to  long-continued 
stress  differences.  The  isostatic  adjustment 
of  the  earth's  materials  in  the  upper  crust 
after  or  during  erosion  might  cause  many 
of  the  movements  that  have  been  recorded 
in  the  strata. 

In  conclusion,  the  immediate  work  which 
the  geodesists  should  perform  is  to  reduce 
all  the  existing  gravity  stations  of  the 
world  by  the  same  method  which  should 
be  based  on  a  rational  theory  of  isostasy. 
As  opportunity  permits,  a  gravimetric 
survey  should  be  extended  to  new  regions 
and  especially  to  oceanic  islands.  And  as 
soon  as  an  apparatus  is  designed  which  may 
be  used  successfully  on  a  vessel,  an  exten- 
sive gravimetric  survey  of  the  oceans  should 
follow. 

William  Bowib 

U.  S.  C!0AST  AND  GSODBTIC  SUBVXY 


SAFEOUABDINQ  THE  HEALTH  OF  COLLEGE 

STUDENTS^ 

Atteittion  has  frequently  been  called  to  the 
fact  that  many  educational  institutions  fail 
to  make  adequate  provision  for  safeguarding 
the  health  of  their  students.  These  criticisms 
find  expression  most  often  in  connection  with 
the  report  of  the  injury  or  death  of  a  student 
who  has  been  allowed  to  participate  in  ath- 
letics without  proper  medical  supervision;  or 
when  some  serious  sanitary  fault  causes,  or 
contributes  to,  an  epidemic  among  the  stu- 

1  Based  npon  paper  presented  at  Fourth  Inter- 
national Congress  on  School  of  Hygiene,  Buffalo, 
1913. 
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dents;  or  ihere  is  unfayorable  commeat  when 
some  promising  young  student  breaks  down 
in  course  or  shortly  after  graduation  as  a 
result  of  overwork  or  bad  hygienic  habits. 

Many  cases  even  more  deserving  of  unfavor- 
able criticism  in  which  the  student  suffers 
avoidable  physical  damage  and  loss  of  time 
and  money  never  come  to  light.  These  may  be 
due  to  physical  tendencies  and  handicaps  that 
should  have  been  discovered  and  warned 
against  on  examination,  or  to  sicknesses  that 
could  have  been  avoided  by  better  sanitation 
and  control  of  living  conditions.  Four  years 
of  life  in  a  college  or  university  should  mean 
for  the  average  boy  or  girl  a  distinct  gain  in 
physical  efficiency  and  in  habits  of  sane,  hy- 
gienic living  instead  of  the  opposite  of  these 
things,  as  is  too  often  the  case. 

It  is  of  course  true  that  to-day  nearly  every 
institution  of  college  rank  is  trying  to  make, 
or  intends  to  make,  some  provision  for  pro- 
tecting and  promoting  the  health  of  its  stu- 
dents. There  has  been  a  very  marked  change 
for  the  better  in  this  respect  during  the  past 
few  years,  and  a  wider  recognition  of  the  prac- 
tical importance  of  measures  that  tend  to 
keep  the  student  in  good  health.  Too  often, 
however,  the  provision  made  consists  merely 
of  a  gymnasium  and  facilities  for  competitive 
athletics,  the  use  of  which  as  well  as  the  time 
and  energy  of  the  teachers  are  mainly  limited 
to  that  small  percentage  of  the  student  body 
who  are  candidates  for  the  teams;  and  in  con- 
nection with  which  there  is  no  well-considered 
plan  for  bringing  these  and  other  agencies  in 
the  institution  into  a  harmonious  relationship 
for  effective  work  in  promoting  health  and 
efficiency. 

It  is  not  probable  that  any  system  of  health 
supervision,  however  carefully  devised  and  ad- 
ministered, can  entirely  prevent  the  occurrence 
of  sickness  or  accident  among  the  students. 
There  can  be  no  question,  however,  that  much 
more  should  be  done  than  is  being  done  or 
even  considered,  in  the  majority  of  colleges 
and  universities  in  the  country,  to  limit  the 
amount  of  preventable  sickness  and  to  increase 
the  working  efficiency  of  the  students;  nor  can 
there  be  any  question  of  the  real  and  perma- 


nent value  of  such  preventive  and  educatioiial 
work  for  both  the  individual  and  the  commn- 
nity  of  which  he  becomes  a  part  The  formu- 
lation of  an  adequate  plan  for  health  sup6^ 
vision  must  be  based  upon  a  consideration  of 
the  factors  affecting  student  health  in  Ihe 
college  community.  Such  a  study  will  sug- 
gest the  division  of  these  factors  into  two 
groups.  In  the  first  group  wiU  fall  thosd 
factors  that  may  be  classed  as  '^environ- 
mental,'' e.  ff^, 

1.  General  sanitary  condition  of  the  neigh- 
borhood such  as  drainage,  sewage  disposal, 
breeding  places  for  flies  and  mosquitoes. 

2.  Food  and  water  supply  in  commons  and 
boarding  houses. 

3.  Sanitary  conditions  of  rooms  in  dormi- 
tories and  lodging  houses  as  regards  baths, 
toilets,  janitor  service  and  general  sarround- 
ings. 

4.  Provision  for  advice  and  treatment  in 
dispensary  or  infirmary  in  case  of  sickness. 

5.  Opportunities  for  exercise  and  recreation. 
The  second  group  will  include  the  '' indi- 
vidual factors,"  such  as: 

1.  Physical  characteristics  and  tendencies 
to  weakness. 

2.  Knowledge  and  practise  of  the  essentiak 
of  personal  hygiene. 

8.  Habits  of  exercise  and  recreation. 

This  grouping  serves  at  Princeton  €'niTe^ 
sity  as  a  logical  basis  for  the  division  cl 
responsibility  for  the  supervision  of  stadent 
health  between  two  closely  allied  bodies:  The 
sanitary  committee  and  the  department  of 
hygiene  and  physical  education. 

The  sanitary  committee  is  composed  of  six 
men  appointed  from  the  board  of  trustees  and 
the  university  faculty,  one  of  whom  is  a  mem- 
ber of  the  department  of  hygiene  and  physical 
education.  It  has  the  responsibility  for  the 
administration  of  those  factors  which  I  ha^ 
called  "  environmental."  It  maintains  a  doss 
supervision  over  the  administration  of  the 
commons  and  the  infirmary;  it  employs  the 
university  physician,  and  has  periodical  in- 
spections made  of  those  lodging  and  boarding 
houses  used  by  students  for  whom — about  15 
per  cent. — ^there  is  at  present  no  provision  on 
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the  campus.    It  is  also  advisory  to  the  board 
of  trustees  on  sucli  questions  as : 

1.  Plans  for  modem  sewage  disposal  plant. 

2.  The  installation  of  a  milk-pasteurizing 
plant  in  the  commons. 

3.  Plans  for  a  new  infirmary,  and  a  study 
of  the  sanitary  features  of  plans  for  new 
buildings. 

The  administration  of  the  second  group  of 
factors,  those  relating  to  the  individual  him- 
self, falls  to  the  department  of  hygiene  and 
physical  education.  This  department  is  or- 
ganized and  equipped  to  fulfill  the  following 
functions : 

1.  To  conduct  a  regular  academic  course 
in  hygiene,  which  is  required  of  all  freshmen 
one  hour  a  week  throughout  the  year. 

2.  To  make  thorough  medical  examination 
of  all  freshman  at  the  beginning  and  the  end 
of  the  year,  and  of  all  candidates  for  compe- 
titive teams  at  the  beginning  of  each  season, 
or  more  frequently  in  special  cases. 

3.  To  conduct  classes  in  physical  education, 
which  is  required  of  all  freshmen  three  peri- 
ods a  week  throughout  the  year. 

4.  To  provide  opportunities  for  exercise  and 
the  necessary  instructions  in  volimtary  work 
by  upper  classmen. 

5.  To  encourage  participation  in  intramural 
games  and  competitions  by  those  who  are  not 
candidates  for  the  regular  university  teams. 

6.  To  stimulate  the  development  of  habits 
of  hygienic  living  and  of  outdoor  exercise  and 
lecreation  among  the  whole  student  body. 

Since  the  health  interests  of  the  university 
are  closely  bound  up  with  those  of  the  town, 
a  natural  and  harmonious  relationship  has 
grown  up  between  these  two  parts  of  the  com- 
munity for  the  promotion  of  the  interests  of 
general  health.  The  active  bodies  in  this  woric 
are  the  university  sanitary  committee  and  the 
borough  board  of  health  with  its  health  officer. 
This  board  is  composed  of  seven  men,  three 
of  whom  are  members  of  the  university.  The 
president  of  the  board  is  also  chairman  of  the 
university  sanitary  committee,  thus  providing 
an  opportunity  for  the  closest  cooperation  be- 
tween the  two  bodies.  The  effectiveness  of 
this  relationship  is  shown  in  the  measures 


that  are  put  in  force  by  joint  action  to  im- 
prove the  sanitary  conditions  in  the  commun- 
ity at  conmiencement  time,  when  there  are 
many  reimion  headquarters  temporarily  estab- 
lished throughout  the  town;  and  at  the  time 
of  the  big  games  when  there  is  an  influx  of 
from  20,000  to  30,000  people  with  the  conse- 
quent strain  upon  sanitary  provisions.  The 
university  contributes  towards  the  salary  of 
the  health  officer,  so  his  services  are  available, 
under  the  direction  of  the  sanitary  conmiittee, 
for  the  inspection  of  boarding  and  lodging 
houses  occupied  by  students;  for  the  periodical 
examination  of  the  milk  supplied  to  the  com- 
mons and  of  the  water  in  the  university  swim- 
ming pool;  and  for  the  technical  supervision 
of  the  sanitary  condition  of  grounds  and 
buildings.  The  close  relationship  existing 
among  these  three  bodies,  the  board  of  health, 
the  sanitary  committee,  and  the  department  of 
hygiene,  makes  iK)ssible  an  effective  coopera- 
tion which  results  in  an  economical  and 
efficient  administration  of  the  health  problems 
of  the  entire  community. 

A  university  in  a  small  town  like  Princeton 
which  has  a  population  aside  from  the  uni- 
versity community  of  about  5,000  presents  a 
simple  problem  from  the  point  of  view  of 
health  protection  as  compared  with  an  insti- 
tution located  in  a  large  city.  It  may  be  im- 
possible to  work  out  such  an  organization  as 
this  that  we  have  been  considering  in  every 
college  town;  but  the  general  principle  of 
establishing  some  comprehensive  and  effective 
plan  of  health  administration  should  be  put 
into  effect  in  every  large  institution.  A  brief 
discussion  of  some  of  the  essential  phases  of 
the  plan  as  outlined  may  be  of  use  in  giving 
a  clearer  view  of  the  work. 

The  supervision  of  the  Princeton  University 
infirmary  is  a  function  of  the  sanitary  com- 
mittee. The  infirmary  is  in  charge  of  an 
infirmarian,  who  is  assisted  by  the  necessary 
nursing  and  housekeeping  force.  The  building 
contains  fifteen  beds  and  was  built  nearly 
twenty  years  ago.  An  isolation  ward  of  about 
the  same  size  was  added  later.  A  well-t 
equipped  dispensary  adds  greatly  to  the  use- 
fulness of  the  infirmary.    Plans  for  a  new  in- 
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firmary  are  practically  completed,  as  the  pres- 
ent building  is  sometimes  taxed  to  its  utmost. 
The  university  physician  is  employed  by  the 
sanitary  committee  and  attends  the  infirmary 
three  hours  daily,  during  the  early  morning 
and  the  late  afternoon.  Students  are  admitted 
upon  his  certificate  and  attended  by  him.  A 
student  may  be  attended  by  a  physician  from 
the  town  who  is  approved  by  the  sanitary 
committee;  and  physicians  and  surgeons  may 
be  called  in  consultation  if  necessary. 

Students  are  charged  $7  a  year  infirmary 
fees,  which  cover  all  necessary  expenses  dur- 
ing their  stay  in  the  infirmary.  In  contagious 
cases,  or  cases  requiring  special  nursing  the 
expense  of  the  additional  nurse  is  charged  to 
the  student.  As  board  bills  are  charged  to  all 
students  on  their  regular  term  bills  the  infirm- 
ary is  credited  with  the  amount  of  bo&rd  the 
student  would  ordinarily  pay  during  such 
time  he  may  be  confined  to  the  infirmary. 
During  the  past  year  there  were  4(X)  bed 
cases,  and  about  4,500  dispensary  calls.  These 
figures  may  seem  large  for  a  student  body  of 
only  1,500,  but  much  of  the  service  in  the  dis- 
pensary, and  even  among  the  bed  cases  is  in  a 
measure  preventive.  For  example,  a  boy  with 
an  incipient  cold  may  be  put  to  bed  over 
Saturday  and  Sunday,  and  so  a  more  serious 
illness  and  a  further  loss  of  time  prevented. 

In  case  a  student  is  confined  to  his  room  by 
sickness  that  fact  is  reported  to  the  college 
office  before  10:80  by  the  janitor  or  the  lodg- 
ing house  mistress,  together  with  a  statement 
whether  or  not  a  physician  has  been  caUed. 
This  early  report  g^ives  an  opportunity  for 
word  to  be  sent  to  the  university  physician,  so 
that  he  can  visit  the  student  before  noon  if 
he  has  not  secured  medical  attendance.  No 
sick  student  is  allowed  to  remain  in  his  room 
in  a  dormitory  more  than  a  day.  He  is 
promptly  taken  to  the  infirmary,  where  he  is 
given  medical  attention  and  nurses'  care. 

The  inspection  of  the  lodging  and  boarding 
houses  is  done  regularly  and  a  report  is  made 
on  a  form  provided  for  the  purpose.  The 
points  investigated  include  among  others  a 
statement  as  to  the  kind  of  house,  the  kind 
of  room,  the  provisions  for  heating,  lighting 


and  ventilation,  the  bath-room  proviaioitt, 
and  the  general  character  and  tone  of  tlie 
place  and  people.  In  the  case  of  boaidiiig 
houses  additional  information  is  gained  re- 
garding the  sanitary  conditions  of  the  diniaf- 
room,  the  kitchen,  the  refrigerator,  care  in 
garbage  disposal,  and  notes  on  the  genenl 
surroundings,  such  as  the  proximity  of  stsbki, 
chicken  yards,  exposed  garbage,  etc.  B^peited 
inspections  are  made  at  irregular  intenais 
during  the  year.  Any  defects  are  reported  to 
the  secretary  of  the  sanitary  committee  irb 
serves  notice  upon  the  owners  of  the  premises. 
If  the  recommendations  are  not  complied  with 
promptly,  the  students  are  ordered  out  of  tbe 
premises.  The  knowledge  that  such  sctio& 
will  be  taken  by  the  university  authorities  and 
the  fact  that  all  payments  for  board  and  rent 
are  made  through  the  university  treasurer'fl 
office,  have  had  the  effect  of  forcing  the  ownen 
to  keep  the  premises  in  proper  condition. 

A  comprehensive  physical  examination  is 
conducted  by  the  department  of  hygiene  and 
physical  education.  Special  emphasis  is  Uid 
upon  the  determination  of  the  functional  (xm- 
dition  of  the  eyes,  ears,  nose,  throat  and  du 
vital  organs.  The  information  so  obtaxoad 
serves  as  a  basis  for  advice  as  to  special  exer- 
cises if  needed.  Advantage  is  taken  of  the 
opportunity  to  discuss  with  each  individual 
the  various  practises  and  habits  that  affeot  his 
mental  and  physical  efficiency.  A  fdlow-up 
sdieme  has  been  devised  which  makes  it  pos- 
sible to  keep  in  touch  with  special  cases  at 
regular  intervals  during  the  year  and  to  cases 
referred  to  the  home  physician. 

The  course  in  personal  hygiene  deals  with 
the  fundamentals  of  health  and  physical  effi- 
ciency; the  influence  of  diet,  exercise,  batli- 
ing,  etc. ;  the  effects  of  personal  habits,  as  the 
use  of  tobacco  and  alcohol;  sex  hygiene;  and 
a  study  of  the  more  common  infections  dis- 
eases, their  nature,  cause,  methods  of  trans- 
mission and  prevention.  Emphasis  is  laid 
upon  the  practical  points  of  daily  life^  apoa 
inducing  the  students  to  adopt  a  fajgienie 
method  of  living,  and  upon  the  fact  tbat 
health  is  in  a  very  large  measure  subjaat 
to  control. 
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A  good  deal  of  empliasis  is  placed  upon  ihe 
effort  to  promote  the  f OTmation  of  habits  of 
(nitdoor  exercise  and  recreatioxi  among  the 
upper  classmen.  This  is  done  by  oiganizing 
cUsaes  for  vohintary  work  in  Tarious  branches 
of  physical  education  and  by  encouraging  the 
orgamzation  of  teams  for  athletic  competi- 
tion.  In  the  deyelopment  of  these  intra-mural 
athletic  activities,  advantage  is  taken  of  every 
natural  student  division  as  a  basis  for  the 
organization  of  teams,  with  the  result  that 
there  were  during  Ihe  past  year  145  organized 
teams  playing  regular  schedules  for  the  cham- 
pionships of  various  groups;  and  throughout 
the  year  there  were  more  than  1,800  men, 
counting  the  duplications  on  various  teams 
daring  the  different  seasons,  and  not  counting 
thoee  who  were  on  the  various  varsity  squads, 
who  took  part  in  these  contests.  Competi- 
tions were  conducted  in  swimming,  water 
polo,  relay  racing,  rowing,  basket  ball  and 
baeeball.  The  above  statement  does  not  in- 
clude the  large  number  of  students  who  take 
part  in  individual  contests  in  boxing,  wres- 
tling, tennis,  golf  and  swinmiing. 

This  plan  of  guarding  and  promoting  stu- 
dent health   has  been   developed   under   the 
stimulus  of  the  conviction  that  an  educational 
institution  has  a  real  responsibility  for  the 
physical  welfare  of  its  students ;  that  health  is 
an  educational  factor  of  prime  importance; 
that  a  student  not  entirely  well  is  working 
under  a  handicap  and  is  lowering  the  efficiency 
of  the  institution;  and  that  a  healthy  body  is 
one  of  the  first  essentials  of  clear  thinking, 
clean  living:  and  efficient  citizenship. 

Joseph  E.  Bayoboft 
Pbikceton  Univsesity 


THE  GOVERNMENT  OF  LEAMNED  . 

SOCIETIES 

In  connection  with  the  work  of  a  committee 
of  the  American  Psychological  Association  I 
wrote  a  year  a^o  to  the  secretaries  of  all  the 
^  learned  societies  "  listed  in  the  World  Alma- 
nac aBktng'  how  their  officers  were  elected  and 
whether  tiie  method  was  satisfactory.  With 
very  great  courtesy  almost  every  secretary 
answered  my  fbrat  question  (though  one  or  two 


copies  of  constitutions  failed  to  reach  me),  and 
most  of  them  answered  the  second.  The  result 
is  that  I  find  myself  with  an  amount  of  mate* 
rial  which  it  seems  well  worth  while  to  put 
together  in  print. 

The  sixty-eight  ''learned  societies''  here 
listed  ean  be  divided  according  to  their  method 
of  electing  officers  into  some  nine  groups,  as 
follows. 

Chaup  A. — ^In  the  following  associations 
officers  are  elected  by  the  governing  board. 

American  Academy  of  Political  and  Social 
Science.  Officers  are  elected  by  (9)  directors, 
one  third  of  whom  are  elected  annually  to 
serve  three  years. 

American  Antiquarian  Society. 

American  Associatioii'  for  the  Advance- 
ment of  Science.  Officers  are  elected  from 
fellows  by  general  conunittee,  which  consists 
of  council  plus  one  fellow  or  member  elected 
by  each  section.  Council  consists  of  certain 
present  and  past  officers,  feUbws  elected  by 
sections  and  affiliated  societies,  and  nine  fel- 
lows elected  by  the  council.  Permanent  secre- 
tary, secretaries  of  sections  and  treasurer  hold 
office  for  five  years. 

Archffiological  Institute  of  America.  Officers 
are  elected  by  council,  which  is  composed  of 
general  officers  and  delegates  from  local  affili- 
ated societies.  Executive  committee  is  partly 
ez-officio,  partly  elected  by  council  at  annual 
meeting. 

American  Numismatic  Society.  Ooimcfl 
elects  officers.  Members  of  council  are  nomi- 
nated from  the  floor  and  elected  by  ballot. 

National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis.  Officers  are  elected 
annually  by  board  of  sixty  directors  on  nomi- 
nation of  committee  appointed  by  chair.  One 
fifth  of  directors  are  elected  at  each  annual 
meeting. 

National  Geographic  Society.  ManageriB 
elect  officers.  Eight  of  the  twenty-four  man- 
agers are  elected  at  each  annual  meeting  to 
serve  three  years.  A  majority  of  the  votes 
oast  is  necessary  for  election. 

New  York  Zoological  Society.  Officers  and 
executive  conunittee  are  elected  by  managers. 
Executive  committee  appoints  a  nominating 
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committee  which  prepares  and  posts  nomina- 
tions to  replace  the  outgoing  class  of  board  of 
managers.  Members  vote  on  these  at  annual 
meeting. 

Oroup  B, — In  the  following  associations 
nominations  for  office  are  made  by  the  govern- 
ing board  at  the  annual  meeting.  Usually  the 
rule  permits  other  nominations  to  be  made 
from  the  floor,  though  they  are  not  often  made. 
It  is  not  always  dear  whether  or  not  the 
official  nominations  include  positions  on  the 
governing  board  itself. 

American  Association  of  Obstetricians  and 
Gynecologists. 

American  Association  of  Pathologists  and 
Bacteriologists.  Rule  includes  all  nomina- 
tions.   Council  member  serves  seven  years. 

American  Bar  Association.  Officers  nomi- 
nated by  general  council,  which  consists  of 
one  member  from  each  state. 

American  Geographical  Society  of  New 
York.  Rule  includes  all  nominations,  but 
nine  or  more  fellows  can  also  nominate. 

American  Ophthalmological  Society. 

American  Pediatric  Society. 

American  Proctologic  Society. 

American  Psychological  Association.  Rule 
includes  nominations  for  council. 

American  Therapeutic  Society. 

Society  of  Chemical  Industry,  New  York 
Section.  Committee  nominates  chairman, 
secretary  and  treasurer.  Ten  or  more  members 
can  nominate  ordinary  member  of  committee. 
If  there  are  not  enough  nominations  com- 
mittee completes  list  and  there  is  no  election. 
Five  members  of  committee  retire  annually, 
three  of  whom  shall  be  those  who  have  made 
the  fewest  attendances  at  committee  meetings. 

Southern  Medical  Association. 

The  advantages  claimed  for  this  method  of 
close  control  by  the  governing  board  are  that 
it  is  less  dangerous  than  off-hand  nominations 
from  the  floor,  facilitates  business,  has  worked 
perfectly,  allows  meetings  to  be  devoted  to  sci- 
ence exclusively.  Eight  secretaries  commented 
on  it  favorably.  In  a  ninth  association  a  con- 
siderable number  of  members  felt  that  it  was 
unnecessarily  oligarchical.  Another  objection 
is  that  it  has  occasionally  been  embarrassing 


to  have  a  small  governing  body  called  upon  to 
choose  between  two  or  more  of  its  own  mem- 
bers for  the  presidency.  This  objection  would 
not  hold  in  the  case  of  an  association  whose 
governing  board  is  composed  largely  of  ex- 
presidents. 

Oroup  0, — ^In  the  three  following  asaocii- 
tions  nominations  for  office  are  made  by  & 
nominating  committee  which  is  itself  a  more 
or  less  permanent  body.  The  election  takes 
place  at  annual  meeting. 

American  Qynecological  Society,  domi- 
nating committee  consists  of  all  ez-presidenti 
at  meeting.  Two  nominations  are  made  for 
each  office. 

Society  for  the  Promotion  of  Engioeeriiig 
Education.  Nominating  committee  consists 
of  the  past  presidents  and  the  seven  elBcdve 
members  of  the  council  retiring  the  following 
year,  but  the  president  may  add  enough  to 
bring  members  present  up  to  five. 

American  Philological  Association.  Eadi 
year  the  chair  nominates  one  new  member  of 
the  nominating  committee  to  serve  five  years. 

It  is  claimed  on  behalf  of  this  method  diat 
it  ensures  continuity  and  causes  less  unfsTor* 
able  comment  than  random  nominations  hom 
the  floor. 

D, — ^In  the  American  Society  of  CiTil 
Engineers  the  membership  is  divided  into 
seven  geographical  districts,  each  of  which  is 
represented  by  two  members  of  the  nominatisg 
committee,  one  elected  each  year  to  serve  two 
years,  and  the  five  latest  past  presidents  who 
are  alive.  The  secretary  is  apirainted  by  the 
board.  The  method  appears  to  be  satisfactozy, 
though  it  is  possible  under  it  for  men  to  bs 
elected  to  the  nominating  committee  who  an 
not  familiar  with  the  work  of  the  asaociatum. 

Oroup  E. — ^In  the  following  associations  a 
nominating  committee  is  appointed  annnaHj 
by  the  governing  body.  Elections  are  at  an- 
nual meeting. 

American  Historical  Association.  It  is  said 
that  years  ago  this  association  tried  and  aban- 
doned something  like  a  preferential  primaxy. 

American  Library  Association.  Nominating 
committee  appointed  by  executive  board  from 
persons  not  on  board.    Board  adopts  report 
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and  prints  names  on  the  official  ballot.  Others 
may  be  added  on  petition,  with  consent  of 
nominee.  Oonncil  is  partly  self -perpetuating. 
Group  F. — ^In  the  following  associations  a 
nominating  committee  is  appointed  annually 
by  the  chair,  though  in  the  cases  indicated  it 
is  simply  said  that  it  is  **  appointed."  The 
committee  reports,  and  officers  are  elected  at 
the  meeting. 

American  Academy  of  Medicine.  '' Ap- 
pointed." 

American  Association  of  Anatomists.    ^  Ap- 
pointed."   Officers  elected  for  two  years,  secre- 
tary for  four.    Executive  committee  of  eleyen. 
American  Olimatological  Association.    Usu- 
ally consists  of  ex-presidents. 

American  Dialect  Society.  Nominating 
committee  is  ''  appointed  "  at  the  annual  meet- 
ing, receives  suggestions  as  to  who  is  willing 
to  serve,  and  reports  in  a  few  minutes. 

American    Economic    Association.      ^' Ap- 
pointed."   Usually  consists  of  ex-presidents  if 
enough  are  present. 
American  Fisheries  Society. 
American     Forestry     Association.       '^  Ap- 
pointed." 
American-Irish  Historical  Society. 
American-Jewish  Historical  Society. 
American  Laryngological  Association. 
American  Laryngological,  Bhinological  and 
Otological  Society. 
American  Medico-Psychological  Association. 
American  Oriental  Society. 
American  Otological  Society.    Nominations 
foy  business  committee  of  three  appointed  by 
president  for  that  meeting. 

American  Boentgen  Ray  Society.  "Nomi- 
nees are  then  voted  upon  by  the  Society  "  (two 
tickets?).  It  has  been  recently  arranged  in 
the  interest  of  democracy  that  the  new  mem- 
ber of  the  executive  committee  be  elected  by 
ballot. 

American  Society  of  Naturalists. 

American  Sociological  Society.     Executive 

committee  is  partly  elected,  partly  made  up  of 

ibrxner  presidents.    Practise  has  been  to  keep 

the  same  group  of  officers  for  a  period  of  two 


American  Statistical  Association. 


American  Surgical  Association. 
'  The  secretaries  of  every  one  of  these  nine- 
teen associations  commented  on  their  method 
of  electing  officers.  One  of  them  said  no  fault 
had  ever  been  found  with  the  method,  though 
ambitious  people  were  sometimes  disapi>ointed 
in  the  results.  A  second  said  that  for  twenty 
years  the  method  had  been  found  satisfactory, 
but  tiiat  during  the  last  year  it  had  been 
claimed  that  such  nominations  may  reflect  the 
views  of  an  extremely  limited  portion  of  the 
association  instead  of  voicing  the  general 
desire.  The  remaining  seventeen  said  with- 
out qualification  that  it  worked  well:  ^'the 
ticket  is  always  elected,"  '^the  secretary  casts 
a  ballot  and  there  is  never  a  grumble."  The 
following  statement,  however,  may  not  seem 
very  satisfactory  to  extreme  democrats :  "  The 
association  is  usually  very  harmonious  at  its 
annual  meetings,  and  a  small  group  of  people 
have  for  some  years  practically  prepared  the 
slate.  I  think  this  is  practically  the  custom 
with  all  similar  organizations,  and  I  believe 
it  rarely  happens  that  there  is  any  controversy 
in  regard  to  the  matter." 

Oroup  0, — ^In  the  four  following  associa- 
tions the  nominating  committee  is  chosen 
more  democratically.  Officers  are  elected  at 
annual  meeting. 

In  the  American  Microscopical  Society  and 
in  the  American  Orthopedic  Association  the 
nominating  committee  is  elected  at  a  business 
meeting. 

In  the  American  Urological  Association 
members  of  the  nominating  committee  are 
selected  by  and  from  the  various  members  of 
the  several  Sections  present  at  the  annual 
meeting. 

In  the  Medical  Association  of  the  Southwest 
the  nominating  committee  is  composed  of  five 
members  from  each  of  the  five  states  com- 
posing the  association. 

All  four  of  these  associations  seem  to  be 
satisfied  with  their  methods. 

Group  H, — ^In  the  following  associations 
officers  are  elected  by  members  present  at  the 
annual  meeting,  but  there  appears  to  be  no 
nominating  committee. 

In  the  National  Academy  of  Sciences  officers 
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are  elected  by  YOte  of  the  memben  pxMent  at 
.the  axinual  meetuifip.  There  is  nothixKg  in  Ae 
constitution  about  their  nomination. 

In  the  American  Dermatologioal  Association 
officers  are  nominated  on  the  first  day  of  the 
annual  meeting  and  elected  on  the  second. 

In  the  American  Institute  ci  Architects 
officers  are  elected  by  ballot  of  the  delegates 
at  the  annual  convention. 

In  the  American  Medical  Association  nomi- 
nations are  from  the  floor.  Majority  of  Totes 
cast  is  necessary  for  election. 

In  the  American  Entomological  Society 
officers  are  nominated  at  the  meeting  before 
the  annual  meeting.  The  non[iinations  aie 
not  restricted  in  any  way  and  there  is  no 
nominating  committee. 

In  the  Actuarial  Society  of  America  officers 
are  elected  at  the  annual  meeting  without  any 
nominations  being  made.  Previous  to  the 
meeting,  however,  there  is  a  straw  ballot  for 
members  of  the  council,  every  fellow  voting 
for  two  candidates  for  each  vacancy.  The 
result  of  this  straw  ballot  is  announced  before 
the  election,  but  it  does  not  bind  anybody. 

In  the  American  Ornithologists'  Union  an 
informal  ballot  is  taken  at  the  annual  meet- 
ing and  its  result  is  announced  before  the  first 
formal  ballot  is  taken. 

In  the  American  Institute  of  Homeoiutthy 
any  ten  members  at  annual  meeting  can  nomi- 
nate. If  no  one  gets  a  majority  at  first  elec- 
tion there  is  a  second  vote  confined  to  two 
highest  candidates.  It  has  been  ruled  that 
members  nominated  for  an  office  can  not  with- 
draw their  names. 

In  the  American  Association  of  Public  Ac- 
countants officers  are  elected  by  delegates  azid 
fellows  at  large  at  the  annual  convention. 
Secretary  is  elected  annually  by  trustees. 

In  the  American  Philosophical  Society  held 
lat  Philadelphia  for  Promoting  Useful  Knowl- 
edge officers  are  elected  on  the  first  Friday  of 
January  and  the  polls  are  open  between  the 
hours  of  two  and  five  in  the  afternoon.  Nomi- 
nations must  be  made  at  the  stated  meeting 
next  previous  to  the  day  of  election;  but  if 
there  should  occur  a  failure  of  qualified  can- 
didates so  nominated  others  not  so  nominated 
may  be  elected. 


Oroup  I. — Im  all  the  following  assodstioDB 
the  business  of  nominating  and  eiectiag  ofi- 
cers  is  conducted  largely  through  the  maik 

In  the  Geological  Society  of  America  the 
council  prepares  the  regular  ticket,  and  tiiisu 
mailed  to  the  members  at  least  xiine  jxmii 
before  the  annual  meetings  Any  five  memben 
may  forward  other  nominations  to  the  Kcre- 
tary.  Such  nominations  are  printed  together 
with  the  names  of  the  nominators  as  qiecial 
tickets.  The  regular  and  special  tickets  aie 
then  mailed  to  the  fellows  at  least  twentgr-fiTe 
days  in  advance  of  the  annual  meeting.  Bal- 
loting is  then  done  by  the  use  of  two  envel(^M» 
of  which  one,  the  inner  envelope,  bears  a 
legend  indicating  that  it  is  a  ballot;  the  ouler 
envelope  bears  the  voter's  name,  and  bdoie  it 
is  opened  the  secretary  looks  up  the  reooids  to 
see  whether  the  man  is  entitled  to  vote  or  not 

In  the  American  Mathematical  Sodety  the 
council  nominates  at  the  October  meetiiig 
through  a  committee  usually  composed  of  ex- 
presidents  and  ex-vice-presidents.  Nomina- 
tions are  printed  on  a  ballot  with  blank  apaees 
for  other  names,  and  mailed  to  members,  who 
may  vote  by  mail  or  in  person  at  the  Decem- 
ber meeting. 

In  the  American  Nature  Study  Society  the 
council  nominates  one  or  more  candidates  for 
each  office  and  members  vote  by  mail  or  in 
person. 

In  the  American  Public  Health  Aasodation 
the  council  nominates  officers  and  submits 
ticket  to  the  whole  association  for  their  ^te. 
Council  represents  different  states  and  federal 
departments. 

In  the  American  Society  of  Mechanical 
Engineers  the  president  appoints  a  nominal 
committee,  and  any  group  of  twenty  or  oBOie 
members  entitled  to  vote  may  constitute  them- 
selves a  special  nominating  committee-  Karnes 
of  nominees  and  their  nominators  are  mailed 
to  members  on  an  official  ballot,  together  with 
an  inner  and  an  outer  envelope,  as  with  the 
geologists.  A  simple  plurality  of  votes  ekets. 
Method  is  said  to  be  perfectly  satiaf actoiy* 

In  the  American  Institute  of  Electrical 
Engineers  the  method  pursued  up  to  1911  was 
as  follows.  Nominating  blanks  were  mailed 
to  the  entire  membership.     After  the  fonna 
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were  returned  and  canyaseed  the  directors 
prepared  a  '^  directors'  ticket."  This  ticket^ 
together  with  a  statement  of  the  votes  re- 
oeiy-ed  hy  all  the  candidates  who  had  received 
not  less  than  3  per  cent,  of  the  entire  number 
of  votes  cast,  was  issued  to  the  membership. 
Members  could  vote  for  any  one  whose  name 
appeared  on  this  blank.  The  directors'  ticket 
•was  always  elected,  as  the  vote  against  any 
one  upon  it  would  be  scattering.  For  geo- 
graphical considerations  the  directors  did  not 
always  select  the  candidates  who  had  received 
the  largest  number  of  nomination  votes.  The 
principal  objections  to  this  method  appear  in 
the  Proceedings  for  January,  1912.  They  are 
these.  There  is  no  official  way  by  which  a 
group  of  members  who  desire  to  reconmiend  a 
certain  candidate  can  make  their  wishes  known 
to  the  entire  membership.  Members  can  not 
usually  tell  whether  a  man  th^  think  of 
nominating  is  wiUing  to  accept.  The  scatter- 
ing vote  is  increasing  each  year.  The  only 
way  to  suggest  candidates  is  by  circular  let- 
ters, which  become  a  nuisance.  Not  more  than 
20  per  cent,  of  the  members  fill  out  nomina- 
tion forms;  so  that  a  man  with  a  very  small 
vote  can  get  on  the  directors'  ticket  and  be 
elected.  The  new  rule  provides  that  on  peti- 
tion of  fifty  members  a  man's  name  may  be 
printed  on  the  nominating  blank  as  a  candi- 
date for  nomination.  This  results  in  a  larger 
and  more  concentrated  vote. 

In  1912  the  American  Institute  of  Mining 
Engineers  was  practically  changing  its  entire 
management.    Under  the  old  rule  there  was  a 
board  of  directors  and  a  council.     Nomina- 
tions for  members  of  the  council  could  be 
sent  to  the  secretary,  who  mailed  to  the  mem- 
•bers  a  list  of  all  nominations  for  each  office  so 
received,  together  with  the  names  of  i)erson8 
ineligible  for  election  to  each  office;  and  if 
tlie  council  or  a  conmiittee  thereof  should  have 
Tecommended   any   nomination,   such   recom- 
mendation was  sent  also.     The  new  method 
-  recommended  by  a  special  conmiittee  resembles 
tliat  of  the  American  Society  of  Civil  Engi- 


In  the  American  Chemical  Society  members 
mail  preference  for  president  and  four  coun- 


cilors. Council  elects  president  from  the  four 
having  the  largest  number  of  nominating 
ballots.  For  council  the  highest  ei^t  are 
considered  nominated*  and  names  mailed  to 
members.  Usual  double  envelopes  for  secrecy. 
Nine  directors  are  elected  by  letter  ballot  of 
the  entire  (102)  coiincil.  The  directors  are 
now  the  governing  body,  as  council  has  grown 
too  large. 

In  the  Astronomical  and  Astrophysical  So- 
ciety of  America  members  were  nominated  by 
mail  and  the  three  with  the  largest  number  of 
nominating  votes  were  voted  upon  by  mem- 
bers present  at  annual  meeting.  In  case  of  a 
plurality  of  names  in  third  place  all  were 
included  in  list  to  be  voted  upon.  Plurality 
elected.  The  method  had  not  proved  entirely 
satisfactory,  and  a  committee  had  been  ap- 
pointed to  consider  its  revision. 

In  the  Botanical  Society  of  America  indi- 
vidual members  nominate  by  mail.  The  coun- 
cil then  sees  that  there  is  at  least  one  nomi- 
nation for  every  office.  Members  vote  by  mail. 
Plurality  elects.  A  recent  rule  empowers  the 
secretary  to  eliminate  the  names  of  all  nonu- 
nees  but  the  three  receiving  the  highest  num- 
ber of  nominating  votes.  Yet  sometimes  ten 
or  a  dozen  receive  the  same  number  and  have 
to  appear  on  the  final  ballot  mailed  to  mem- 
bers. Another  possible  objection  to  this 
method  is  that  a  few  members  of  the  associa- 
tion in  one  of  the  large  universities  can  easily 
put  a  set  of  names  in  nomination  by  concen- 
trating upon  them  when  other  nominating 
votes  are  scattered. 

The  conclusions  which  I  am  disposed  to  draw 
from  the  material  at  my  disposal  are  as  fol- 
lows: A  governing  board  of  some  kind  is  in- 
dispensable, and  it  is  wise  to  follow  the  usual 
practise  of  electing  a  given  proportion  of  its 
members  every  year  for  a  term  of  years.  If 
there  is  much  work  to  be  done  by  the  secre- 
tary, he  should  be  nominated  either  by  a 
pennanent  nominating  committee  or  by  the 
governing  board.  If  he  accepts  remuneration 
for  his  services  he  shoidd  be  nominated  or 
appointed  by  the  board. 

It  is  not  usually  wise  to  try  to  elect  mem* 
hers  of  the  governing  board  or  other  officers 
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without  the  aid  of  the  board  or  some  other 
committee,  and  it  is  distinctly  unwise  to  do 
so  if  nominations  are  made  through  the  mails. 

If  the  board  or  a  special  committee  is  to  act 
at  all  on  nominations  it  seems  better  for  it 
to  nominate  in  the  first  place  than  to  act  on 
haphazard  nominations  afterwards.  If  the 
board  itself  nominates  there  is  no  reason  why 
it  should  not  send  ample  notice  of  its  ticket 
to  all  the  members  of  the  association.  In  the 
absence  of  such  notice  it  is  not  usually  desira- 
ble that  the  board  should  nominate  its  own 
future  members;  for  reasonable  continuity  in 
the  management  of  an  association  is  suffi- 
ciently insured  by  changing  only  a  part  of  the 
board  at  a  time,  and  the  action  of  a  series  of 
nominating  committees  appointed  from  year 
to  year  by  retiring  presidents  is  less  likely  to 
cause  continued  irritation  to  a  section  of  the 
association  than  the  corresponding  action  of  a 
practically  self-perpetuating  board. 

If  an  official  slate  is  unsatisfactory  ihere  Is 
more  chance  to  break  it  under  a  rule  allowing 
other  nominations  to  be  made  by  groups  of  a 
certain  size  than  under  one  allowing  them  to 
be  made  by  single  individuals. 

No  plan  of  election  by  members  present  at 
the  annual  meeting  has  been  shown  to  be 
better  than  the  common  one  of  allowing  the 
retiring  president  to  appoint  a  nominating 
committee. 

If  an  association  exists  for  the  sake  of  its 
meetings  and  does  not  attempt  in  any  way  to 
regulate  the  practise  of  a  profession,  it  is  ques- 
tionable how  far  its  machinery  should  be 
complicated  for  the  sake  of  giving  those  who 
do  not  attend  the  meetings  a  voice  in  its 
management. 

H.  Austin  Aikins 

Western  Bxsebvb  Univsbsitt 


STANFOBD  UNIVEBSITT 

The  trustees  of  Stanford  University  have 
increased  the  president's  budget  for  the  aca- 
demic year  of  1914-16  by  approximately  $76,- 
000  over  that  of  the  present  year,  which  was 
about  $476,000.  Of  the  increase,  $33,370  is  for 
additions  to  the  salaries  of  the  present  mem- 


bers of  the  faculty,  and  $20,000  for  an  addi- 
tion to  the  usual  aUotment  for  departmeatal 
equipment.     Ten  thousand  dollars  of  the  in- 
crease to  the  budget  is  for  the  maintenanoe  of 
the  university's  memorial  church,  which  upon 
the  completion  of  rebuilding  since  the  earth- 
quake has  been  placed  under  the  president's 
direction.    The  salary  increases  have  been  ap- 
portioned among  the  ranks  in  the  tf^^hing 
force  as  follows:  professors,  $11,950;  associate 
professors,  $6,350;  assistant  professors,  $10,- 
700;  instructors,  $4,370.    The  trustees  also  an- 
nounce a  number  of  new  buildings  to  be  added 
to  the  university  plant.     These  indade,  for 
the  medical  school  in  San  Francisco,  the  re- 
modeling of  the  main  hospital  building  and 
the  addition  immediately  of  a  new  wing  prac- 
tically doubling  the  capacity  of  that  building, 
and   later   the  erection   of   a   new  women's 
building;  and  on  the  campus  at  Palo  Alto  a 
new  library  building,  a  new  gymnasium  for 
men  and  a  new  museum  building.    The  libraiy 
building,    preliminary   plans    for    which  are 
being  drawn,  based  upon  suggestions  by  li* 
brarian  G.  T.  Clark,  who  has  recently  visited 
new  college  libraries  in  various  parts  of  the 
country,  will  with  the  new  museum  form  the 
front  of  a  new  quadrangle  approximately  of 
the  same  size  as  the  present  main  quadrangle 
of  the  university,  which  is  not  quite  900  feet 
long,  and  will  lie  just  east  of  it.    The  museom 
will  not  be  undertaken  for  two  or  three  years. 
The  present  museum  is  about  a  quarts  of  a 
mile  from  the  main  quadrangle,  and  President 
Branner  in  his  inaugural  address,  urging  the 
educational  value  of  beauty,  declared  that  the 
art  collections  here  are  practically  inaccessible 
to  the  average  student.    In  this  same  connec- 
tion, and  following  the  president's  suggestion 
in  the  same  address,  the  trustees  are  working 
out    a   comprehensive    scheme    of    landscape 
gardening  for  the  beautification  of  the  uni- 
versity groimds.     The  salary  and  equipment 
increases    and   the   new   building    announce- 
ments are  in  fulfilment  of  a  statement  pub- 
lished a  year  ago  by  the  Stanford  trustees,  in 
which  they  declared  that  the  resources  of  the 
university  will  in  the  future  justifiy  an  in- 
crease in  the  annual  allotment  for  academic 
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purposes,  and  that  with  the  collaboration  of 
OhanceQor  Jordan  and  President  Branner, 
they  had  determined  to  build  up  the  present 
departments  of  university  work  to  the  high- 
est point  of  efficiency  before  entering  new 
fields.  The  salary  increases,  it  is  announced, 
are  the  first  of  several  to  be  made  with  the  in- 
tention of  raising  the  pay  of  the  teaching  force 
to  a  level  somewhat  nearer  than  it  has  been  to 
that  reached  by  the  cost  of  living. 


FOBBIGN  8TVDENT8  AT  AMEBICAN  COL- 
LEGES  AND  UNIVEBSITIES 

There  were  4,222  foreig^n  students  in  at- 
tendance at  colleges  and  universities  in  the 
United  States  in  the  year  1913,  according  to 
figures  just  compiled  at  the  United  States 
Bureau  of  Education.  This  is  an  increase  of 
577  in  two  years.  These  students  are  not  con- 
centrated at  the  larger  and  better  known  in- 
stitutions, as  might  be  expected,  but  are  dis- 
tributed over  275  different  colleges,  universi- 
ties and  schools  of  technology.  The  number 
given  includes  only  regular  students  of  col- 
lege or  graduate  grade;  if  students  enrolled  in 
preparatory  departments,  short-term  courses, 
sunmier  schools  and  independent  professional 
schools  were  included,  the  total  would  be  very 
much  larger. 

Canada  has  the  largest  representation — 653 
students.  China  and  Japan  are  not  far  be- 
hind— there  were  594  Chinese  students  and 
336  from  Japan  attending  colleges  in  the 
United  States  in  1913.  Of  the  other  Oriental 
or  Asiatic  peoples,  India  is  represented  by  162 
students;  Turkey  by  143;  Korea  by  13;  Persia 
by  21,  and  Siam  by  13. 

Latin-America  is  strongly  represented. 
Cuba  sends  209;  Costa  Rica,  29;  Guatemala, 
15;  Honduras,  12;  Nicaragua,  18;  Panama, 
28,  and  Salvador,  19.  Mexico  heads  the  list 
with  223  students.  From  South  America,  Ar- 
e^ntine  sends  43  students;  Brazil,  113;  Bo- 
ll v^ia,  3;  Chile,  12;  Colombia,  37;  Ecuador, 
16;  Paraguay,  2;  Peru,  25;  Uruguay,  2,  and 
Venezuela,  7. 

Abundance  of  higher  education  opportuni- 
-ties  in  the  British  Isles  and  on  the  continent 
of  Surope  has  not  prevented  nearly  800  Euro- 


pean students  from  coming  to  America  to  go 
to  college.  Great  Britain  and  Ireland  are 
represented  by  212  students,  and  Oermany, 
herself  the  meca  of  the  studious,  sends  122. 
The  others,  in  order  of  numbers,  are:  Russia, 
124;  France,  45;  Sweden,  41;  Italy,  38;  Aus- 
tria-Hungary, 34;  Switzerland,  29;  Norway, 
26;  Greece,  22;  Spain,  20;  Netherlands,  19; 
Bulgaria,  15;  Boumania,  6;  Belgium,  4;  Por- 
tugal, 3;  Montenegro,  1. 

Even  Australia  and  Africa  have  students  at 
colleges  in  the  United  States.  There  are  56 
students  from  New  Zealand.  Africa  is  repre- 
sented by  15  from  Egypt;  2  from  Liberia,  and 
44  from  South  Africa. 

From  American  possessions  434  students 
came  to  college  in  the  United  States;  108  from 
Hawaii;  215  from  Porto  Rico,  and  111  from 
the  Philippine  Islands. 


THE  GEORGE  WASHINGTON  MEMORIAL 

The  jury  of  award  of  the  George  Washing- 
ton Memorial  Association  have  griven  first  hon- 
ors to  the  architectural  firm  of  Tracy  and 
Swartwout,  New  York. 

The  members  of  the  committee,  Mr.  Philip 
Sawyer,  Mr.  Charles  A.  Piatt  and  Mr.  Walter 
Cook,  met  for  the  consideration  of  the  award, 
on  May  2,  but  deferred  their  decision  until 
May  4  when  they  came  to  the  conclusion  that 
of  the  thirteen  competing  architects,  the  plans 
rendered  by  Messrs.  Tracy  and  Swartwout 
were  the  most  satisfactory.  The  selected 
drawings  will  now  be  presented  to  the  Na- 
tional Commission  of  Fine  Arts,  and,  with 
their  approval,  the  association  will  give  the 
architects  charge  of  the  construction  of  the 
building.  The  first  award  is  $1,500,  but  each 
competing  architect  who  has  submitted  plans 
in  accordance  with  the  specifications  will  re- 
ceive an  honorarium  of  $500. 

Tracy  and  Swartwout's  drawings  depict  a 
&ie  colonial  building  with  pillared  front,  and 
square  ground  plan.  The  main  feature  is 
the  great  auditorium  seating  6,000  people, 
which  is  artistically  arranged  in  the  form 
of  an  ellipse,  with  the  stage  at  one  end,  and 
a  deep  balcony  encircling  the  whole.  The 
site  of  the  building  is  to  be  in  that  part  of  the 
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Washington  Mall  known  as  Armory  Square. 
All  the  drawings  entered  in  the  competition 
are  now  on  exhibition  in  the  National  ICu- 
eeom. 

This  building,  to  be  known  as  the  George 
Washington  Memorial,  and  to  be  administered 
by  the  regents  of  the  Smithsonian  Instita- 
tion,  was  authorized  by  an  Act  of  Congress 
passed  March  4,  1913.  The  work  of  construc- 
tion must  be  begun  before  the  fourth  of 
March,  1915,  or  the  authorization  by  congress 
for  the  use  of  the  above  site  will  lapse.  It  is 
further  provided'  that  the  work  of  construc- 
tion can  not  be  commenced  until  the  sum  of 
$1,000,000  is  raised  by  the  association,  and  al- 
though Mrs.  Henry  F.  Dimock,  president  of 
the  association,  and  chairman  of  the  building 
committee,  has  secured  a  good  part  of  this 
sum,  much  still  remains  to  be  raised. 


SCIENTIFIC  NOTES  AND  NEWS 

The  WiUard  Oibbs  medal  will  be  presented 
by  the  Chicago  section  of  the  American 
Chemical  Society  to  Br.  Ira  Bemsen  on  the 
evening  of  May  15. 

Former  students  of  Professor  John  Henry 
Comstock  have  raised  a  fund,  to  be  known  as 
the  Comstock  Memorial  Library  Fund,  which 
is  to  be  presented  to  Cornell  University  for 
a  permanent  memorial  of  Professor  Com- 
stock's  forty  years  of  distinguished  service  as 
instructor  and  professor  of  entomology.  He 
is  to  retire  from  active  teaching  as  a  member 
of  the  faculty  next  June,  at  the  age  of  sixty- 
five.  The  ceremony  of  presentation  will  take 
place  on  June  18. 

The  Academy  of  Natural  Sciences  of  Phila- 
delphia has  elected  as  correspondents  the  fol- 
lowing: Frank  M.  Chapman,  Edmund  Heller, 
Edgar  A.  Meams,  Gerrit  S.  Miller,  Charles 
W.  Richmond,  Marie-  Curie,  Shibusaburo 
Eitasato,  Charles  T.  Ramsden  and  N.  Charles 
Rothschild.  The  same  institution  has  ap- 
pointed as  delegates  to  the  Nineteenth  Inter- 
national Congress  of  Americanists,  Charles 
D.  Walcott  and  H.  Newell  Wardle. 

At  the  annual  meeting  of  the  New  Orleans 
Academy  of  Sciences,  held  at  Tulane  Univer- 


sity on  March  17»  William  Benjamin  Orogory, 
professor  of  experimentdi  engineering  in 
Tulane  University,  was  elected  president  ol 
the  academy  for  the  ensuing  year. 

Mr.  James  A.  Barr  has  been  appointed 
director  of  congresses  for  the  Panama  Pacific 
Exposition. 

Professor  Elwood  Mbao  has  reoonsideied 
the  acceptance  of  a  professorship  of  rani  in- 
stutions  in  the  University  of  California,  and 
will  remain  chief  engineer  of  the  commisBion 
of  rivera  and  water  supply  of  the  state  of 
Victoria. 

The  United  States  Department  of  Agricul- 
ture has  established  an  office  in  the  bureau  of 
chemistry  for  the  purpose  of  promoting  a 
closer  and  more  cordial  cooperation  among  the 
city,  state  and  federal  food  and  drug  officials 
of  the  country  in  the  enforcement  of  the  food 
and  drug  laws.  Mr.  J.  8.  Abbott,  for  nearly 
seren  years  dairy  and  food  commissioner  of 
Texas,  was  appointed  to  this  office  and  began 
active  service  on  April  8, 1914. 

The  Howard  Taylor  Bicketts  priie  for 
underg^raduate  research  work,  awarded  on 
May  3,  each  year,  as  a  memorial  of  the  death 
of  Howard  Taylor  Bicketts  while  engaged  in 
the  investigation  of  typhus  fever  in  Mexico 
City,  is  this  year  awarded  to  Julian  Herman 
Lewis. 

The  Htinterian  Society's  Medal,  offered  an- 
nually for  the  best  essay  by  a  general  practi- 
tioner, has  been  awarded  to  Dr.  Basil  T. 
Parsons-Smith,  who  took  for  his  subject^ 
"  The  Intermittent  Pulse." 

The  Helen  Schaeffer  Huff  memorial  re- 
search fellowship  at  Bryn  Mawr  College  has 
been  awarded  to  Miss  Vemette  Lois  Gibbons, 
who  will  continue  her  investigation  of  the 
potentials  of  the  metals  in  non-aqueous  solu- 
tions. 

Xhe  trustees  of  Clemson  College  have  ap- 
propriated $300  for  an  investigation  of  the 
limestone  and  marl  deposits  of  Soiuth  Caro- 
lina and  their  value  for  agricultural  par- 
poses.     The  work  will  be  in  charge  of  Dr. 
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r.  H.  H.  Calhoun,  professor  of  geology  and 
mineralogy. 

Dr.  L.  J.  Henderson,  assistant  professor  of 
biological  chemistry,  has  been  appointed  the 
professor  from  Harvard  IJnivereity  for  the 
second  half  of  the  year  1914-15  under  the 
interchange  agreement  between  Harvard  ITni- 
yersity  and  the  four  western  colleges — ^Beloit, 
Qrinnell,  Knox  and  Colorado. 

Professor  Perot  E.  Ratmond,  of  Harvard 
University,  has  left  for  an  expedition  under 
a  grant  from  the  Shaler  Memorial  fund  to 
explore  regions  about  the  Baltic. 

Professor  G.  D.  Harris,  of  Cornell  Univer- 
sity, will  leave  Ithaca  early  in  June  in  a 
thirty-foot  motor  boat  to  take  an  inland  trip 
down  the  Atlantic  coast  for  the  purpose  of 
studying  the  geological  formations  on  the 
route  and  to  add  to  the  university's  collection 
of  geological  specimens.  He  will  be  accom- 
panied by  six  or  eight  graduate  students  who 
are  specializing  in  paleontology. 

Professor  J.  H.  Leuba,  of  Bryn  Mawr  Col- 
lege, will  be  absent  next  year  on  sabbatical 
leave.  His  work  will  be  taken  by  Professor 
E.  Wilm,  now  at  Wells  College  and  by  Dr. 
Chester  E.  Kellogg. 

The  University  of  Pennsylvania  Chapters 
of  Phi  Beta  Kapx>a  and  Sigma  Xi  held  their 
annual  joint  meeting  on  May  1,  when  an  ad- 
dress, entitled  ''The  Whole  Man,"  was  made 
by  Professor  R.  M.  Wenley,  of  the  University 
of  Michigan. 

On  the  evening  of  May  4,  Professor  C.  J. 
Keyser  delivered  an  address  before  the  Phi 
Seta  Kappa  Alunmi  in  New  York  on  ''Sci- 
etnoe  and  Religion:  the  Rational  and  the 
Superrational." 

Dr.  L.  a.  Bauer  gave  the  following  course 
of  illustrated  lectures  at  the  Johns  Hopkins 
University : 

May  4,  "The  General  Magnetic  Survey  of  the 
£I&rth.  I.  The  Chief  Phenomena  and  Instruments 
of  Xnveetigation  used  in  Ocean  and  Inland  Work. '  * 

May  5,  ''The  General  Magnetic  Survey  of  the 
SATth.  II.  The  Results  and  Bearings  of  Magnetic 
Observations. ' ' 


May  6, ' '  The  G«neral  Characteristics  of  the  Mag- 
netic neldfl  of  the  Earth  and  of  the  Sun  and  Be- 
sults  of  Aaalyses." 

May  7,  "B^um4  and  General  Theories.'' 

Professor  Oustav  Eilliak  (Berlin),  who 
will  deliver  the  Semon  Lecture  at  the  house 
of  the  Royal  Society  of  Medicine,  on  May  28, 
has  selected  for  his  subject,  '' Suspension 
Laryngoscopy  and  Its  Practical  Use/' 

The  Bomanes  lecture  at  Oxford  University 
will  be  delivered  on  June  10,  by  Sir  Joseph 
John  Thomson,  professor  of  experimental 
physics  at  Cambridge.  The  subject  is  ''The 
Atomic  Theory.^ 

A  cx>NFERENCE  Under  the  auspices  of  the 
Society  des  Amis  de  I'TJniversit^  de  Paris  has 
been  held  to  consider  the  subject  of  the  fourth 
centenary  of  Andreas  Vesalins,  the  great 
anatomist,  who  was  bom  in  Brussels  in  1614. 
The  plan  is  to  erect  a  monument  to  his  mem*- 
ory  on  the  island  of  Zante  where  he  died  in 
1564,  next  August,  under  the  auspices  of  the 
Belgian  government. 

Professor  Newton  Horace  Winghell, 
formerly  state  geologist  of  Minnesota  and  pro- 
fessor of  mineralogy  and  geology  at  the  Uni- 
versity of  Minnesota,  died  on  May  3,  aged 
seventy-five  years. 

Professor  Eduard  Suess  died  on  April  S6 
of  pneumonia  at  the  age  of  eighty-three. 
Until  his  eightieth  birthday  he  had  been  presi- 
dent of  the  Vienna  Academy  of  Sciences.  Pro- 
fessor Suess  was  not  only  the  dean  of  modem 
geologists,  but  a  Liberal  politician  of  the  old 
school,  whose  parliamentary  activity  was 
largely  directed  against  the  organized  forces 
of  professional  obscurantism. 

Dr.  Otto  Mat,  honorary  professor  of  agri- 
culture at  the  Technical  School  at  Munich, 
has  died  at  the  age  of  eighty-one  years. 

The  Swiss  Society  of  Neurology  has  called 
an  International  Congn^ess  of  Neurology, 
Psychiatry  and  Psychology  to  be  held  at 
Berne,  September  7-12,  1914.  An  organiza- 
tion committee  and  various  international 
committees  have  been  appointed. 

Tqe  committee  having  in  charge  the  Sam- 
uel D.  Gross  prize,  valued  at  $1,500,  of  the 
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Philadelphia  Academy  of  Surgery,  announces 
essays  in  competition  for  the  prize  will  be  re- 
ceived until  January  1,  1915.  The  essays, 
which  must  be  written  by  a  single  author  in 
the  English  language,  should  be  sent  to  the 
'^Trustees  of  the  Samuel  D.  Gross  Prise  of 
the  Philadelphia  Academy  of  Surgery,  care 
of  the  College  of  Physicians,  Philadelphia." 

The  board  of  governors  of  the  General  Me- 
morial Hospital,  New  York  City,  have  voted 
to  enter  into  an  affiliation  with  Cornell  Uni- 
versity Medical  College  for  the  conduct  of  the 
General  Memorial  Hospital  as  an  institution 
for  the  study  and  treatment  of  cancer  and  al- 
lied diseases.  This  affiliation  is  rendered  pos- 
sible by  the  gift  of  a  large  sum  from  Dr. 
James  Douglas,  which,  in  addition  to  the  pres- 
ent endowment  of  the  institution  will  render 
the  hospital  largely  independent  of  an  income 
from  other  sources.  The  grounds  for  an  affili- 
ation are  to  be  found  in  the  facts:  (1)  That 
this  institution  was  originally  created  for  the 
purpose  of  cancer  treatment  and  research,  but 
the  original  funds  were  insufficient  to  enable 
it  to  enter  this  field  exclusively.  (2)  The 
board  of  governors  feel  with  Dr.  Douglas  that 
the  study  of  cancer  and  the  development  of 
the  new  means  of  its  treatment  can  be  success- 
fully carried  out  only  through  the  combina- 
tion of  the  efforts  of  laboratory  workers  spe- 
cially trained  in  this  field  and  clinical  sur- 
geons. The  laboratory  staff  maintained  by  the 
college  and  the  Huntington  Fund  is  avail- 
able for  this  work  and  the  medical  board  of 
the  hospital  will  be  composed  of  such  men,  to- 
gether with  the  surgeons,  as  are  specially  in- 
terested in  cancer  treatment  and  research. 
All  forme  of  tumors  and  malignant  diseases 
as  well  as  cancer  are  to  be  included  in  the 
scope  of  the  work.  The  institution  duplicates 
on  a  large  scale  other  hospitals  which  have 
been  created  in  this  country  and  abroad  for 
similar  purposes,  the  best  known  examples  of 
which  are  Middlesex  Hospital  in  London  and 
the  Samaritan  Hospital  of  the  University  of 
Heidelberg. 

As  a  result  of  recent  experiments  conducted 
by  a  member  of  the  advisory  committee  on 
the   Langley   Aerodynamical   Laboratory   of 


the  Smithsonian  Institution,  a  new  form  of 
fiying-boat  hull  has  been  evolved,  which  ap- 
pears to  have  decided  advantages  oyer  the 
types  now  in  use.     These  experiments  weie 
made  by  Naval  Constructor  H.  C.  Bichard- 
son,  U.  S.  N.,  chairman  of  the  subcommittee 
on  hydromechanics  in  relation  to  aeroxiautica 
of  the  Langley  Laboratory,  at  the  model  basin 
of    the    Washington    Navy    Yard.    Several 
model  hulls  were  used,  some  of  which  repre- 
sented the  different  types  of  naval  hulls  now 
in  use,  one  a  model  of  the  Curtiss  pontoon, 
and  others  obtained  through  changes  and  im- 
provements in  standard  forms.    They  weie  one 
ninth   full    size,   except   the    Curtiss  modd 
which  was  one  fourth  actual  sire,  and  were 
tested  both  on  the  surface  of  the  water  and 
submerged  one  foot.     Li  his   report  Naral 
Constructor  Richardson  has  shown  by  dia- 
grams and  tables  the  advantages  and  disad- 
vantages of  the  various  types,  as  well  as  the 
plan,  side  and  end  views  of  five  models.   Tests 
were  made  on  the  surface  of  the  water  for  the 
resistances   at  'Misplacements   corresponding 
to  speeds,"  and  other  tests  were  made  suh- 
merged  as  a  means  of  determining  their  total 
head  resistance  in  air,  and  of  ascertaining  an 
approximate  coefficient  of  fineness  of  form. 
Further  experiments  are  under  way  for  the 
determination  of  the  stream  line  flow  aboat 
submerged  models,  as  a  means  of  improving 
the  form,  and  to  otherwise  i)erf ect  the  stand- 
ard type  most  advantageous  for  all  purposes. 
Comparisons  of  the  model  results   and  the 
actual   performances   of   full-sized  machines 
show  that  a  fair  analogy  exists,  confirming  the 
behavior   of   the   models   under    experiment 
Actual  experiments  with  a  full  sized  machine 
shows  the  hollow  Y  section  very  desirable  be- 
cause of  the  good  landing  qualities,  as  land- 
ings which  would  otherwise  stress  the  machine 
badly  have  been  made  without  any  shock.   The 
report  of  the  experiments  forms  Publication 
No.  2253  of  the  Smithsonian  Misoellaneoiis 
Collections. 


UNIVEB8ITT    AND    EDUCATIONAL    NEWS 

The  gifts  to  Oberlin  College  for  various  pnr- 
I>oses  during  the  last  months  amount  to  neaxly 
$190,000,  apportioned  as  follows:  For  cantos 
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improvement,  $26,000;  for  a  new  art  building, 
(125,000 ;  for  a  new  organ  in  Finney  Memorial 
Chapel,  $25,000 ;  subscriptions  toward  ibe  new 
athletic  field,  $14,300.  A  large  number  of 
gifts,  mostly  anonymous,  go  to  make  up  the 
$126,000  for  the  new  art  building. 

Dr.  Beyerlt  Thomas  Gallowat,  assistant 
secretary  of  the  Department  of  Agriculture 
and  previously  chief  of  the  Bureau  of  Plant 
Industry,  has  been  appointed  by  the  trustees  of 
Cornell  University  to  be  director  of  the  New 
York  State  College  of  Agriculture.  Dr.  Gallo- 
way takes  the  place  which  was  vacated  by  the 
resignation  of  Professor  L.  H.  Bailey  and 
which  has  been  filled  this  year  by  Professor 
W.  A.  Stocking  as  acting  director. 

At  the  University  of  Missouri,  Dr.  I.  F. 
Lewis,  of  the  University  of  Wisconsin,  has 
been  appointed  professor  of  botany,  and  Pro- 
fessor E.  J.  McCaustland,  of  the  University 
of  Washington,  dean  of  the  engineering 
faculty  and  director  of  the  engineering  experi- 
ment station. 

Walter  Collins  O'Ejine  has  been  elected 
professor  of  zoology  and  entomology  at  the 
Ohio  State  University.  He  graduated  from 
the  university  in  the  class  of  1897  and  has 
been  connected  with  the  New  Hampshire  sta- 
tion for  the  past  four  years. 

At  Cornell  University,  George  A.  Works  has 
been  elected  professor  of  rural  education  in 
the  college  of  agriculture,  and  David  Lums- 
den  assistant  professor  of  floriculture. 

Dr.  Gertrude  £[ah,  demonstrator  in  psy- 
chology at  Bryn  Mawr  College,  has  been  made 
an  associate. 

Dr.  Douglas  McIntosh,  associate  professor 
in  McGill  University,  has  been  appointed 
associate  professor  of  chemistry  and  acting 
liead  of  the  department  in  the  newly  estab- 
lished University  of  British  Columbia. 


mSCVSSION  AND  C0BBE8F0NDENCE 

A  NOTE  ON  THE  AOOESSORT  0HR0M0S0ME8  OF  HAN 

In  two  recent  publications  in  which  Mont- 
gomery's and  my  own  observations  on  the 
acoessoiy  chromosomes  in  man  (negro)  have 


been  mentioned,  the  phraseology  of  the  authors 
would  lead  any  one  who  had  not  read  the 
original  papers  to  the  conclusion  that  there 
was  a  decided  discrepancy  in  our  results, 
whereas  just  the  reverse  is  true.  Thus  Morgan 
in  his  book,  "Heredity  and  Sex,"  after  re- 
marking on  my  account  of  the  accessories 
says  (p.  245) : 

Montgomerj  has  also  studied  the  same  problem, 
but  his  account  while  eonflrming  the  number,  is  in 
disagreement  in  regard  to  the  accessory. 

And  again  Komhauser,  in  his  "A  Com- 
parative Study  of  the  Chromosomes  in  the 
Spermatogenesis  of  Euchenopa  Binotata,  etc.,'' 
Arch.  f.  Zellforsch.,  Bd.  XII.,  No.  2,  speaking 
of  cases  in  which  "the  2B-«lement  is  in  the 
form  of  two  chromosomes  in  the  male"  as 
found  by  Wilson  in  Syromastes,  continues 
(p.  280) :     . 

Guyer  ( '10)  has  reported  a  similar  condition  in 
the  spermatogenesis  of  man.  This  case,  however, 
would  seem  to  need  eonfirmation,  for  both  Gutherz 
('12)  and  Montgomery  ('12)  have,  in  the  main, 
been  unable  to  support  Guyer 's  contention. 

This  last  is  certainly  a  surprising  statement 
for  any  one  to  make  who  has  read  Mont- 
gomery's paper,  as  the  following  excerpts 
from  his  "Human  Spei%natogenesis,  Sperma- 
tocytes and  Spermiogenesis,  A  Study  in  In- 
heritance," Jour.  Acad,  Nub,  8ci.  Phihi,,  Vol. 
XY.,  2d  Series,  1912,  well  attests.  Speaking 
of  the  chromosomes  of  the  primary  spermato- 
cytes he  says  (p.  8) : 

I  can  confirm  Guyer 's  conclusion  that  there  are 
12,  of  which  10  are  bivalent  gemini,  each  dividing 
in  both  maturation  mitoses,  and  2  univalent  allo- 
somes  (accessory  chromosomes)  which  divide  only 
once  in  the  two  maturation  mitoses.  Guyer 's  view 
is  therefore  probably  correct  that  the  number  in 
the  spermatogonia  must  be  22  and  not  24  as  rea- 
soned by  Duesberg. 

There  is  a  slight  discrepancy  in  Mont- 
gomery's and  my  account  of  the  subsequent 
behavior  of  the  accessories  but  even  here  we 
agree  in  the  main,  for  speaking  of  the  ordinary 
behavior  of  the  accessories  Montgomery  con- 
tinues (p.  9): 

This  is  the  usual  condition  and  the  one  discov- 
ered by  Guyer. 
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Ab  a  matter  of  fact,  the  discrepancy  lies  in 
the  fact  that,  in  addition  to  this  usual  be- 
havior, Montgomery  records  certain  atypical 
cases  as  follows :  five  cases  in  which  the  mem* 
hers  of  the  double  accessory  go  to  opposite 
poles;  ten  cases  in  which  the  smaller  member 
of  the  pair  divides,  one  half  going  with  its 
customary  associate  to  one  pole,  the  other  half 
going  alone  to  the  opposite  pole;  five  cases  in 
which  the  larger  member  divides;  three  cases 
in  which  both  accessories  divide.  On  looking 
over  my  material  again  since  the  appearance 
of  this  and  other  papers  on  human  spermato- 
genesis, and  also  after  the  examination  of 
some  new  negro  material  received  in  the 
meantime,  I  still  ^eel  convinced  that  condi- 
tions for  the  male  negro  are  essentially  aa  I 
originally  described  them. 

The  most  decided  differences  in  .accounts  of 
human  spermatogenesis  are  those  which  obtain 
between  the  findings  of  Montgomery  and  my- 
self on  the  one  hand  and  von  Winiwarter  on 
the  other.  The  latter  finds  47  ordinary  and 
one  accessory  in  the  male.  It  must  be  borne 
in  mind,  however,  that  Montgomery  and  I 
worked  on  the  tissues  of  negroes  and  von 
Winiwarter  on  those  of  a  white  man.  I  am 
at  present  engaged  in  \  study  of  material  from 
two  different  white  men  and  although  not  yet 
ready  to  make  a  detailed  statement  I  can  say 
with  assurance  that  the  number  of  chromo- 
somes is  considerably  in  excess  of  those  found 
in  my  negro  material. 

Michael  F.  Outer 

The  Univebsitt  of  Wisconsin, 
April  3,  1914 

MORAL     Aia>     religious     TRAINING     IN     A     STATE 

UNIVERSFTT 

To  THE  Edtior  of  Soienoe:  Ohancellor 
Frank  Strong's  paper  in  Science  of  November 
21,  on  **  Some  Educational  Problems  in  Kan- 
sas," mentions  as  one  of  the  great  problems 
confronting  education  in  that  state  '^mora! 
and  religious  training,"  saying: 

If  any  were  misled  years  ago  into  the  belief 
that  intellectual  training  provided  sufficient  safe- 
guards and  moral  standards,  certainly  our  experi- 
ence the  last  decade  must  have  disillusioned  him. 

The  ^'  if "  is  a  saving  word  in  that  state- 


ment, to  any  who  might  be  disposed  to  disagne 
with  the  chancellor,  but  it  still  seems  a  fair 
question  to  ask.  How  otherwise  than  through 
the  intellect  is  education  of  any  kind  to  be 
conveyed?  Also,  it  would  seem  to  be  not  alto- 
gether out  of  idace  to  inquire  as  to  exactly 
what  is  meant  by  the  terms  ^'  moral "  and  ''re- 
ligious," not  to  obtrude  a  discussion  of  religion 
in  a  publication  devoted  to  a  quite  different 
purpose,  but  to  make  dear  the  intentions  and 
plans  of  those,  like  Dr.  Strong,  who  insist  diat 
education  is  incomplete  and  dangerous  without 
the  application  of  certain  remedies  which  th^ 
have  to  offer.  A  few  are  interested  in  religion, 
but  all  of  us  in  education. 

If  the  meaning  of  the  terms  refers  to  acts 
of  worship,  which  in  their  nature  axe  emotionai 
and  suggestive  rather  than  instructive,  such 
as  prayers,  the  reading  of  scriptures  and  sing- 
ing of  hymns,  it  is  a  popular  understanding 
that  it  is  the  function  of  the  church  to  attend 
to  such  things,  not  the  high  schools,  colleges 
and  universities,  for  in  such  institutions  Jews, 
Gatholics,  Greeks,  Tui^,  Chinese,  Japanesai 
Mormons  and  agnostics  often  mingle,  all  with 
such  divergent  beliefs  touching  religion  that 
creedal  or  sectarian  teaching  and  forms  would 
be  wholly  out  of  place.    Such  students  place 
themselves  under    instruction    to    learn  the 
truths  of  science  and  history  and  to  study  art, 
literature  and  languages,  not  to  be  proselytined. 
Like  the  purchaser  of  a  commodity  in  trade, 
they  come  to  buy  what  they  think  they  need, 
not  what  some  one  else  wants  to  force  on  them, 
and  if  they  are  forced,  in  order  to  get  the  in- 
struction needed,  to  take  other  kinds  whidi  are 
repugnant  to  their  religious  convictions,  it 
becomes  tyranny. 

As  to  morals,  there  is  no  dispute  among 
civilized  peoples  generally  in  all  parts  of  the 
world.  Honesty,  truthfulness,  mercy,  forgive- 
ness, unselfishness,  restraint  of  passions,  honor- 
ing parents — ^'^  these  and  a  few  others,"  as 
Buckle  truly  said,  ^^  have  been  known  for  thou- 
sands of  years,  and  not  one  jot  or  tittle  has 
been  added  to  them  by  all  the  sermons,  homi- 
lies and  text-books  which  moralists  and  tfaech 
logians  have  been  able  to  produce.''  Thete 
could  be  no  objection,  of  course,  to  their  being 
taught  in  the  schools  if  it  seemed  necesaaxy-- 
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taught  directly,  not  by  the  subterfuge  that 
they  could  only  follow  from  religious  acts, 
therefore  it  is  necessary  to  teach  religion — ^but 
if  made  a  part  of  the  curriculum  I  should  like 
to  know  how  large  a  place  our  professors  would 
be  likely  to  assign  them*  Would  a  three 
years'  course  seem  too  short,  or  a  four  year, 
perhaps,  too  long  to  teach  a  boy  that  honesty 
and  good  habits  are  right,  and  the  opposite  are 
wrong?  Or  would  such  things  be  assumed  to 
have  been  taught  during  childhood  in  the  only 
proper  place — ^at  the  mother's  kneef 

Since  Chancellor  Strong  lays  emphasis  on 
the  statements,  that  '^  after  all  .  .  .  ours  is  a 
Christian  civilization,"  and  "  Historical  Chris- 
tianity is  the  basis  of  our  whole  life,  and  we 
as  a  nation  shall  stand  or  fall  with  it,''  he 
must  then  mean  by  the  ''moral  and  religious 
problem  confronting  education  in  Kansas  as 
elsewhere  "  the  question  of  how  to  bring  about 
the  teaching  of  Christianity  by  compulsion 
and  at  national  or  state  expense,  an  attempt  as 
out  of  joint  with  the  times  as  with  the  purpose 
of  the  founders  of  the  country,  that  church 
and  state  should  be  f oreyer  separate. 

Henry  K.  White 
Gatonsvillk,  Maryland 


SCIENTIFIC  BOOKS 


THE    EASTMAN-ZITTEL    PALEONTOLOGY 

The  appearance  of  a  second  and  very  much 
enlarged  edition  of  Dr.  Eastman's  English 
version  of  Zittel's  "  Paleontology  "  (Volume  1, 
Invertebrates)  may  be  accepted  not  only  as  an 
acknowledgment  of  the  usefulness  of  the  work 
but  also  as  a  response  to  a  growing  interest  in 
the  study  of  ancient  life.  It  is  very  probable 
that  the  justification  for  the  revision  of  this 
expensive  and*  elaborate  work  comes  chiefly 
from  the  American  demand,  and,  if  this  is 
true,  the  demand  may  x)erhaps  be  counted 
among  the  first  fruits  of  the  efforts  made  by 
The  Paleontological  Society  to  encourage  and 
widen  a  deeper  concern  in  that  field.  While 
this  statement  has  reasonable  worth,  yet  the 
fact  stands  out  clearly  that  the  Eastman- 
Zittel  "  Paleontology  "  is  by  far  the  best,  prac- 
tically the  only  satisfactory  general  guide- 
book and  compendium  of  the  science.     Even 


the  first  edition  was  a  more  useful  book  than 
the  Oerman  original  because  of  its  greater 
detail  and  closer  analyses,  though  we  have 
been  given  to  believe  the  innovations  in  classi- 
fication introduced  by  the  first  collaborators 
were  not  altogether  acceptable  to  the  lamented 
and  distinguished  author.  Professor  ZitteL 
But  in  a  science  which  covers  the  whole  field 
of  life,  progress  must  be  rapid;  new  encyclo- 
pedias soon  become  old  as  new  lands  are  ex- 
plored and  old  ones  more  closely  scrutinized, 
and  old  philosophies  and  classifications  give 
way  under  the  burden  of  new  knowledge.  No 
one  person  could  to-day  successfully  do  what 
Zittel  did — ^write  a  book  covering  the  entire 
field  of  ancient  life.  Versatile  as  he  was  in 
many  departments  of  paleontology,  competent 
to  expound  as  he  did  the  structures  of  sponges 
and  dinosaurs,  to-day  such  diverse  efforts 
would  be  looked  upon  with  a  grave  hesitancy 
by  students  generally,  that  would  assuredly 
weaken  the  voice  of  authority. 

So,  in  this  new  book,  there  is  a  divided  au- 
thority, even  more  pronounced  than  in  the 
first  edition,  and  the  American  author.  Dr. 
Eastman,  modestly  withholds  his  own  name 
from  any  acknowledged  responsible  share  in 
the  separate  chapters,  which  leaves  us  to  infer 
that  he  did  all  the  work  the  others  did  not  do 
(no  small  amount  when  one  analyzes  the  allot- 
ments) and  of  course  did  the  real  work  on  the 
rationale  of  all  the  combined  chapters. 

In  giving  to  Science  a  notice  of  this  work, 
it  seems  appropriate  to  restrict  it  essentially 
to  the  new  material,  either  in  the  form  of 
accretions  from  later  discoveries  or  of  revised 
classifications,  and  to  present  these  new  fea- 
tures succinctly  and  with  precision  the  re- 
viewer has  asked  most  of  the  contributors  to 
briefly  state  the  differences  between  the  old 
and  the  new  in  the  chapters  with  which  they 
have  been  severally  charged. 

In  the  1899,  or  first,  American  edition  there 
were  12  collaborators;  in  this  edition  of  14 
years  later  there  are  17  coworkers,  and  but 
three  names  of  the  first  list  remain  on  the 
last:  Dr.  Dall,  Professor  Schuchert,  Mr. 
Clarke.  The  increase  in  the  number  speaks  of 
greater  refinement  of  knowledge  as  well  as  of 
wider  activity  of  research  in  the  later  years. 
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The  Foraminifera  (Joseph  A.  Cushman) 
have  been  given  a  fuller  introductory  discus- 
sion and  the  classification  is  essentially  made 
over.  Though  without  additional  illustration, 
the  chapter  is  essentially  new. 

The  Porifera  have  been  amplified  (by  the 
author-editor)  with  additions  on  the  Hexacti- 
nellids,  and  it  is  interesting  to  note  the  eleva- 
tion of  Beceptaeulites  and  Ischadttes  from  a 
footnote  to  a  place  in  the  text  body. 

Begarding  the  Anthozoa,  which  have  been 
revised  by  T.  Wayland  Vaughan,  the  editor 
remarks  that  the  classification  adopted,  '^  al- 
though perhaps  as  good  as  any  available,  is 
tentative  in  character."  Among  the  Tetra- 
coralla  there  are  few  changes;  in  the  Hexa- 
coralla  Dr.  Vaughan  has  added  some  impor- 
tant text  and  illustrations  in  the  general 
discussion  and  in  the  classification  are  some 
noteworthy  alterations.  We  notice  the  family 
FungidflB  and  its  allies  created  into  a  sub- 
order Fungida,  and  the  omission  of  the 
Madreporidffi  (on  the  assumption  that  they  do 
not  occur  fossil).  The  extensive  array  of 
tabulate  corals  or  favositids  is  no  longer  an 
"appendix  to  the  Hexacoralla"  as  in  ihe 
first  edition,  but  more  conservatively  ex- 
pressed as  an  "  appendix  to  the  Anthozoa." 
Into  this  group  Ohatetes  is  admitted,  but 
MonticuUpora,  Fistulipora  and  their  allies 
are  put  back  again  among  the  Bryozoa. 

The  Graptolitoidea  (R.  Ruedemann)  for- 
merly standing  in  an  "  Appendix  to  the  Gam- 
panulariae,"  are  likewise  more  broadly  con- 
sidered as  a  "  Class  or  Subclass  of  the  Hydro- 
medusse."  This  chapter  has  been  considerably 
enlarged  in  text  and  illustration  and  the  tax- 
onomy rectified  by  substituting  for  the  oddly 
incongruous  subordinai  terms  of  the  early 
edition  Monoprionidn,  Diprionidse,  etc.,  the 
classification  wrought  out  in  the  author's  well- 
known  memoir  on  these  organisms. 

The  Vermes  have  been  amplified  by  the  in- 
troduction of  Walcott's  recent  remarkable  dis- 
coveries in  the  Cambrian. 

A  number  of  collaborators  have  revised  the 
Echinodermata :  Frank  Springer,  the  Cystoi- 
dea,  Blastoidea  and  Paleozoic  Crinoidea;  Mr. 
Springer,  with  A.  H.  Clark,  the  Post-paleozoic 


Crinoidea;  H.  L.  Clark,  the  Asteroidea  and 
Holothuroidea,  and  R.  T.  Jackson,  the  Echi- 
noidea.  These  are  distinguished  authoritia 
and  the  amendments  they  have  made  most  be 
regarded  as  well  up  to  the  present  state  of 
knowledge  of  these  groups.  In  Mr.  Springer's 
part  of  the  work  there  is  an  enlargement  of 
about  nineteen  pages,  and  in  the  classificatum 
of  the  Crinoidea  the  two  authors  have  re- 
arranged the  divisions  in  better  harmony 
with  their  geological  succession  and  their 
recognized  structural  relation.  A  striking 
feature  is  the  inclusion  of  the  stalked  penta- 
crinites  and  the  unstalked  comatulids  in  one 
family  and  the  union  of  the  genera  MarwpUet 
and  Uintacrinua  with  the  comatulids. 

A  singular  and  rather  confusing  thing  m 
this  connection  is  an  incongruity  in  classifica- 
tion which  must  have  escaped  the  author's  ^ 
The  family  Pentacrinide  is  divided  into  three 
sections,  one  of  which,  the  ^^  comatulids,''  is 
divided  into  three  "  tribes."  The  second  of 
these  tribes  is  made  to  contain  many  genera 
grouped  into  a  large  number  of  different 
families, 

Mr.  H.  L.  Clark  has  given  an  entirely  nev 
classification  of  the  Asterozoa  and  has  ampli- 
fied the  chapter  on  the  Holothurians,  indn- 
ding  even  the  Cambrian  species  discovered  by 
Walcott,  though  he  has  elsewhere  gone  on 
record  as  doubting  the  echinoderm  nature  of 
these  fossils. 

The  Echinoidea  have  been  brought  up  to 
the  stage  of  Dr.  Jackson's  exhaustive  knowl- 
edge of  the  group,  expressed  in  his  recent  dar 
borate  treatise  on  these  bodies.  New  cats  aie 
introduced,  some  showing  structural  characters 
of  the  group  as  a  whole  and  others  representa- 
tive Paleozoic  echini.  In  the  classification  the 
arrangement  is  in  natural  phylogenetic 
sequence  based  on  a  comparative  study  of 
development  and  adult  structures. 

In  the  Bryozoa  by  R.  S.  Bassler,  the  Monti- 
culiporoids,  which  in  the  last  edition  were 
made  to  appear  in  the  '^  double  and  daring 
act "  of  both  Bryozoa  and  Anthozoa,  are  nov 
excluded  from  the  latter,  as  just  observed,  be- 
cause of  the  recent  demonstration  of  their 
early  budding  phases.    A  revised  classifieatioa 
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18  presented  of  the  Cyclostomata,  with  6  suh- 
orderSy  one  of  ihem,  ^'  Oeramoporoidea/'  being 
new;  a  natural  division  given  of  the  Trepo' 
*iomata  and  the  most  recent  work  on  the 
{Jheihstomata  is  included. 

In  the   Brachiopoda    (Charles    Schuchert) 
the  form  of  the  chapter  and  the  general  prin- 
ciples of  the  classification  have  heen  retained, 
-but  the  latter  has  not  only  been  elaborated 
to  such  completeness  as  to  assemble  all  out- 
standing generic  divisions  of  which  the  later 
years  have  added  no  small  number,  but  have 
been  illuminated  by  the  expression  of  phylo- 
genetic  lines  and  terminals.     This  procedure 
has  made  necessary  the  introduction  of  a  good 
many  new  divisions  of  supergeneric  value,  but 
it  conveys  a  conception  of  developmental  rela- 
tionships never  before  so  well  expressed. 

The  chapters  on  the  Pelecypoda,  Gastropoda 
«nd  Fteropoda  have  undergone  no  material 
•changes  except  for  the  inclusion  of  new  ge- 
neric terms  (W.  H.  Dall),  but  in  the  Cephalo- 
poda by  J.  Perrin  Smith  there  are  notable 
expansions  in  both  matter  and  illustration. 
For  some  reason  the  Nautiloidea  have  been 
left  pretty  much  as  they  stood  before,  though 
«  great  deal  of  work  has  been  done  on  the 
group  in  the  last  14  years  by  Germans  and 
Americans;  but  the  Ammonoidea  have  been 
amplified  by  many  new  cuts  of  Carbonic, 
Permic  and  Triassic  forms.  It  will  surprise 
many  students  of  this  group  to  find  Byatt's 
classification,  adopted  in  the  first  edition,  quite 
entirely  cast  out  in  favor  of  the  German 
taxonomy  as  expressed  by  Zittel  and  of  late 
years  amplified  by  European  students  and  by 
Dr.  Smith,  himself  a  collaborator  with  Pro- 
fessor Hyatt  The  present  classification  is  in 
a  way  a  trial  adjustment  of  the  old  and  the 
new. 

The  Trilobites  have  been  revised  by  P.  E. 
Haymond,  who  has  enlarged  the  generic  list 
from  55  genera  in  14  families,  as  in  the  first 
-edition,  to  126  genera  in  28  families;  a  state- 
ment which  indicates  the  persistent  and  grow- 
ing: interest  in  this  group  of  fossils.  The 
principles  of  the  classification  are  those  fol- 
loi^ed  by  Beecher  in  the  first  edition.  The  re- 
iser lias  incorporated  his  own  interpretation 


of  many  old  and  rather  vaguely  defined  names, 
such  as  some  of  Corda's  and  Angelinas,  with  a 
generous  number  of  new  generic  conceptions 
based  upon  his  own  researches. 

The  Branchiopoda  and  Ostracoda  have  been 
brought  up  to  date  by  B.  S.  Bassler  with  a 
considerable  number  of  new  figures.  The 
Cirripedia  and  Malacostraca  (by  William  T. 
Caiman;  Phyllocarida  by  J.  M.  Clarke)  are 
not  materially  unlike  their  earlier  presenta- 
tion, while  the  Arachnida-Merostomata  (J.  M. 
Clarke)  have  been  considerably  revised  with 
some  substitution  of  old  for  new  illustration, 
especially  of  restorations  based  on  the  re- 
searches recently  published  by  Clarke  and 
Ruedemann.  The  Arachnida-Embolobranchi- 
ata  (Alexander  Petrunkevitch)  are  brought 
into  line  with  recent  discoveries  with  some 
additional  illustration,  and  the  Myriapoda 
stand  very  much  as  they  were  left  in  the  old 
edition. 

Mr.  Anton  Handlirsch's  chapter  on  the 
Insecta  is  a  wholly  new  and  original  document 
of  thrice  the  text  matter  and  twice  the  illus- 
tration of  the  former  edition.  The  general 
discussion  and  the  classification  are  so  entirely 
unlike  the  original  that  even  a  trace  of  the 
latter  is  hard  to  find.  It  may  well  be  regarded 
as  the  best  present  expression  of  information 
regarding  this  group. 

John  M.  Clarke 

School  Health  Administration.  By  Louis  W. 
Rapeer,  New  York  Training  School  for 
Teachers.  Published  by  Teachers  College, 
Columbia  University,  New  York  City. 

Part  I.,  pp.  1-70,  gives  an  outline  of  na- 
tional health  problems  in  their  relations  to 
the  school  Part  11.,  pp.  71-294,  summarizes 
the  findings  of  an  intensive  study  which  the 
author  has  made  of  the  methods  and  results 
of  school  medical  service  in  twenty-five  typical 
cities  in  the  eastern  states.  Part  HE.,  pp.  295- 
358,  offers  a  tentative  standard  plan  for  the 
administration  of  school  health  work. 

The  book  is  the  fruit  of  several  years  of 
first-hand  investigation  of  the  methods  of 
medical  inspection  as  it  is  actually  carried  on. 
The  author  goes  behind  the  glowing  accounts 
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found  in  the  reports  of  superintendents  and 
school  doctors,  and  measures  the  efficiency  of 
the  systems  by  the  application  of  a  few  com- 
mon-sense statistics  and  the  principles  of 
scientific  management  He  shows  in  a  most 
convincing  way  the  inefficiency  of  some  of  the 
methods  in  vogue  and  offers  a  plan  which 
ought  to  be  taken  as  a  model  until  experience 
shall  have  given  us  something  better. 

The  book  reveals  a  broad  grasp  of  the 
larger  significance  of  educational  hygiene, 
and  points  clearly  to  the  many  dangers  of 
misplaced  emphasis  in  this  new  but  promising 
field  of  child  welfare.  It  should  be  studied 
especially  by  school  superintendents,  school 
doctors,  school  nurses  and  social  welfare 
workers. 

The  appearance  of  the  book  is  somewhat 
marred  by  a  rather  unattractive  make-up ;  and 
the  author's  style,  while  vigorous  and  inter- 
esting, is  not  always  as  direct  and  clear  as  one 
would  like. 

Lewis  M.  Terman 
Stanfchio  Univebsity 


INVESTIGATIONS  IN  THE  ATLANTIC 

OCEANi 

Measurements  of  the  temperature  and 
salinity  of  the  surface  water  of  the  Atlantic 
Ocean  have  for  many  years  been  carried  out 
by  route  steamers  and  other  vessels  traversing 
these  waters.  The  necessity  of  systematically 
conducted  investigations,  of  both  hydrographic 
and  biological  character,  not  only  at  the  sur- 
face, but  also  in  deep  water,  is  pointed  out. 
Such  a  systematic  investigation  of  the  whole 
of  the  Atlantic  Ocean  must  be  regarded  as 
one  of  the  most  important  scientific  and  prac- 
tical tasks  of  the  future. 

Pettersson  and  Drechsel  were  intrusted  by 
the  Central  Bureau  of  the  International  Study 
of  the  Sea,  with  the  task  of  drawing  up  a 
memorandum  as  to  the  ways  and  means  by 
which  an  international  reconnaissance  of  the 
Atlantic  Ocean  could  be  organized  in  the  near 
future.    These  gentlemen  have  conferred  with 

1  Abstract  of  a  report  by  Petterson  and  Drech- 
sel. The  address  of  Pettersson  is:  Professor  Otto 
Pettersson,  Holma  i  Brastad,  Sweden. 


many  of  the  leading  authorities  on  oceanog- 
raphy in  other  countries. 

The  authors  concluded,  as  the  result  of  sack 
conferences,  that  the  matter  could  not  be 
farthered  by  the  ordinary  discussions  and  reso- 
lutions on  the  part  of  learned  societies.  The 
only  way  was  to  seize  the  first  favorable  op- 
portunity of  commencing  the  investigations. 
The  first  trans- Atlantic  hydrographical  inres- 
gation  would  probably  have  to  be  made  from 
ships  in  the  naval  service.  Coastal  seas  oonld 
be  studied  only  by  real  investigation  steamers, 
specially  fitted  for  fishery-biological  work. 

The  following  program  was  drawn  up: 
I.  Investigation  of  Coast4il  Seas; 

n.  Transatlantic  Investigation. 

These  investigations  are  to  be  carried  ont 
simultaneously,  since  in  this  way  a  more  com- 
prehensive view  can  be  obtained  of  the  actoAl 
condition  of  the  Atlantic  Ocean  in  summer 
and  winter.     After  the  general  survey  hss 
been  made,  special  investigations  of  individaal 
questions  can  be  taken  up.    To  complete  sach 
investigations  it  is  important  that  the  coon- 
tries  bordering  on  the  Atlantic  Ocean  should 
cooperate.      Great   Britain    and    the  United 
States  have  already  cooperated,  and  France 
and  Canada  should  also  participate.    For  tlie 
investigation  of  the  coastal  seas,  the  following 
program  is  suggested. 

(a)  Quarterly  cruises  to  be  made  to  the 
noriheasiem  pari  of  the  AilarUic  wtUer  system, 
from  Iceland  to  Spitzbergen,  including  the 
North  Sea,  the  Skagerack,  the  Cattegat  and 
the  Baltic. 

(b)  In  reference  to  the  Iceland-Faeroe- 
Wyville  Thomson  ridge,  the  Rockall  channd 
and  the  mouth  of  the  Channel,  it  is  to  be  hoped 
that  the  former  will  be  investigated  by  the 
Scottish,  Danish  and  Norwegian  commissionB, 
and  the  mouth  of  the  Channel  hy  the  Irish 
Fishery  Department. 

(c)  In  the  sea  east  and  west  of  Greenland 
the  determination  of  the  conditions  with  re- 
gard to  ice  is  of  prime  importance.  The 
Danish  Meteorological  Institute  has  already 
done  good  work  in  this  field. 

(d)  We  do  not  possess  a  single  hydrograph- 
ical section  through  the  Labrador  current,  snd 
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yet  ibis  current  plays  such  a  prominent  part 
in   the   water   circulation   of   the    Atlantic. 
Some  obaenrations  are  already  being  made  in 
connection  with  the  shipping  interests. 

(s)  In  reference  to  the  Coastal  Sea  of  North 
America,  discussed  under  caption  ie),  it  is 
pointed  out  that  hydrographio  observations 
should  be  obtained  over  the  area  extending 
600  miles  south  SO''  east  of  St  Johns,  New- 
foundland, returning  directly  to  the  Flemish 
Cape  and  thence  to  St.  Johns.  Also  at  other 
points  on  the  "  Grand  Banks "  and  neighbor- 
ing fishing  grounds.  It  is  also  recommended 
that  quarterly  cruises  be  carried  out  in  the 
months  of  February,  May,  August  and 
Norember  from  Cape  Lookout  to  the  Ber- 
mudas and  thence  to  Florida.  Monthly  obser- 
rations  should  be  made  on  section  between 
southern  Florida  and  Nassau,  and  between 
southern  Florida  and  Havana;  also  in  the 
Atlantic  Ocean  north  of  Cape  Hatteras. 

(/)  The  Newfoundland  Bank  and  adjacent 
waters  are  both  scientifically  and  practically 
the  most  interesting  area  for  study,  since  it 
is  here  that  we  have  the  confiict  between  the 
Gulf  Stream  and  the  Labrador  current.  The 
bearing  of  the  results  obtained  on  the  fishery 
question  would  be  very  direct  and  very  impor- 
tant. The  fact  that  the  fishery  on  the  Grand 
Banks  is  seasonal  would  indicate  an  annual 
periodicity  in  the  hydrographical  conditions. 
Ways  and  means  are  not  yet  worked  out  for 
connecting  the  study  of  the  Newfoundland 
iBanks  with  a  future,  general  study  of  the 
l^orth  Atlantic  Ocean. 

(g)  The  Portuguese  coast  and  the  Plateau 
of  the  Azores  can  be  investigated  largely  by 
-tlie  Portuguese,  who  are  very  much  interested 
in  the  problem.  With  the  permission  of  the 
Portuguese  government,  two  cruisers  can  make 
quarterly  cruises  into  these  regions. 

Tranaatlaniic  lines  of  investigation  can  be 
c^trried  out  only  by  direct  government  aid. 
To  secure  this  cooperation  on  the  part  of  the 
<lifierent  governments,  it  is  necessary  to  have 
fl,  -^en-arranged  program,  and  to  select  some 
^*  favorable  opportunity  "  for  carrying  it  out. 
Ti^^  following  program  and  opportunity  are 


The  Program 

The  basin  of  the  Atlantic  is  divided  into 
two  great  hollows  by  a  submarine  ridge  run- 
ning out  from  the  Cable  Plateau.  The  eastern 
and  western  hollows  have  different  hydro- 
graphical  conditions.  The  simplest  plan  would 
be  to  draw  the  transatlantic  line  of  investiga- 
tion parallel  with  the  degrees  of  latitude  be- 
tween America  and  Europe.  The  northern- 
most of  the  three  sections  should  be  studied 
approximately  along  the  fifty-seventh  degree 
of  latitude.  This  would  be  comparatively 
simple.  The  depths  of  the  Cable  Plateau  are 
only  from  1,000  to  3,000  meters,  and  this  sec- 
tion would  cross  all  of  the  so-called  '^Gulf 
Stream  Branches  "  in  the  north  Atlantic. 

The  southern  sections  should  be  drawn  not 
transversely,  but  diagonally.  One  should  ex- 
tend from  the  mouth  of  the  Channel  north 
of  the  Plateau  of  the  Azores  to  the  West 
Indies  and  the  Caribbean  Sea.  The  second 
should  extend  from  the  Straits  of  Gibraltar 
south  of  the  Plateau  of  the  Azores  to  Trinidad. 

The  study  of  those  two  sections  would  de- 
mand a  complete  equipment  for  oceanic  deep- 
water  soundings,  and  a  staff  experienced  in 
such  work  on  board  large  ships.  The  best  time 
would  be  from  December  to  February,  since 
our  knowledge  of  the  condition  of  the  sea  is 
especially  incomplete  in  winter. 

The  Opportunity 

It  appears  opportune  that  the  first  Atlantic 
survey  should  be  made  with  ships  from  the 
Navy,  at  a  time  when  such  vessels  are  sent  out 
simultaneously  from  several  European  coun- 
tries along  the  several  routes  indicated  above. 
Such  an  opportunity  will  present  itself  at  the 
opening  of  the  Panama  Canal  in  January, 
1915.  European  countries  will  probably  be 
represented  by  naval  vessels,  and  scientific 
investigations  could  be  made  en  route,  without 
great  expense  or  serious  loss  of  time. 

The  Austrian  and  Italian  vessels,  coming 
through  the  Straits  of  Gibraltar,  could  study 
the  southern  section.  Since  a  deep-sea  sound- 
ing requires  only  about  twelve  hours,  and  a 
sounding  of  1,000  meters  only  a  few  hours. 


728 


SCIENCE 


[N.  8.  Vol.  XXXTX.  No.  1011 


the  scientific  work  would  not  lengthen  the 
Toyage  more  ihan  a  week. 

The  ships  sent  by  the  North  Sea  countries 
and  by  Sussia,  coming  through  the  English 
channel,  could  study  a  section  of  the  Atlantic 
north  of  the  Plateau  of  the  Azores.  The  open- 
ing of  the  Panama  Canal,  which  should  stand 
for  universal  traffic,  would  likewise  form  an 
epoch  in  the  study  of  the  sea,  and  introduce  a 
future  of  international  cooperation  in  the 
scientific  activity  of  nations. 

If  this  opportunity  is  neglected*  it  is  not 
likely  soon  to  come  again.  Experience  has 
taught  the  difficulties  involved  in  setting  in 
motion  an  international  undertaking  of  such 
dimensions;  and  the  opinion  is  expressed  that 
the  time  remaining  would  just  about  suffice 
for  the  diplomatic,  scientific  and  technical 
preparations. 

In  preparing  the  above  synopsis  the  words 
of  the  authors  are  frequently  used. 

H.  0.  JONBS 


SPECIAL  ABTICLE8 

THE  POOB  NTTRIFTINQ  POWEB  OF  SOILS  A  POSSmLB 

CAUSE  or  "  DIS-BAOK  "   (EZANTHEKA) 

IN  LEMONS 

The  disease  known  as  '*  die-back  "  in  citrus 
trees  has,  for  many  years,  worried  the  citrus 
growers  of  Florida  and  California  in  this  coun- 
try and  has  thus  far  baffled  the  efforts  of  the 
agricultural  scientist  to  discover  its  cause. 
The  writer  has  recently  made  some  observations 
and  experiments  on  several  citrus  soils  bear- 
ing trees  afPected  with  "  die-back,"  which  lead 
him  to  believe  that  a  poor  nitrifying  power  on 
the  part  of  the  soil,  with  the  ammonifying 
I>ower  remaining  normal,  may  be  the  cause  of 
the  peculiar  manifestations  which  are  char- 
acteristic of  the  disease  and  which,  for  the 
purposes  of  this  preliminary  rei>ort»  need  not 
be  described.  The  theory  upon  which  I  am 
working  at  the  present  time,  looking  toward 
the  solution  of  this  problem,  is  that  in  the  ab- 
sence of  normal  nitrification  and  in  the  pres- 
ence of  sufficient  ammonification,  the  tree  does 
not  obtain  a  sufficient  quantity  of  nitrate  for 
its  development  and  is  sooner  or  later  forced 


to  assimilate  ammonia  compounds  as  prodaoed 
by  ammonifying  organisms  in  the  soil ;  or  intiie 
presence  of  a  sufficient  amount  of  bases  in  the 
soil  even  the  ammonia  may  be  set  free,  thizs 
causing  the  plant  to  starve  for  want  of  nitrog^en. 
While  it  is  true  that  some  plants  can  use  am- 
monia compounds  just  as  well  as  nitrates  as  a 
source  of  nitrogen  and  further,  that  acme  dt 
them  even  prefer  the  ammonia  compounds,  as 
Kelley  has  shown  is  the  case  with  rice,  it  is  very 
possible  that  we  have  in  the  citrus  tree,  a  plant 
which  is  deleteriously  affected  by  ammonia 
compounds  when  it  is  forced  to  absoib  th^n. 
As  above  explained,  however,  when  a  soil's 
power  to  fix  and  hold  ammonia  is  very  feeble, 
owing  to  the  presence  of  bases  in  excess,  a  poor 
nitrifying  power  and  a  strong  ammonifyini^ 
power  may  mean  nitrogen  starvation  for  planta 
on  that  soil.  The  writer  has  examined  and  tested 
the  nitrifying  power  of  four  citrus  soils  in  vari- 
ous parts  of  California,  on  which  trees  were  anf- 
f ering  from  ^'  die-back,"  and  has  found  in  every 
case  a  very  slight  nitrifying  power  or  none  at 
all.    The  tests  were  made  by  adding  to  kHHa, 
kept  at  optimum  moisture  conditions  at  a 
temperature  of  26  to  28  degrees  C.  for  appron- 
mately  a  month,  both  dried  blood  and  sulfate 
of  ammonia,  but  only  slight  or  no  increaaea  (A 
nitrates  over  the  amount  in  sterile  checb  or 
dry  soil  were  obtained.    The  dried  blood  was 
used  also  in  varying  quantities  from  1  per 
cent,  up  to  5  per  cent  of  the  dry  weight  of  tbe 
soil,  but  the  same  results  were  obtained  in  all 
cases.    In  some  of  these  soils,  particulariy,  tbe 
ammonification    of    the    blood    proceeded  so 
rapidly  as  to  give  an  intense  odor  of  ammonia 
when  the  Petri  dish  cover  was  raised  from  the 
tumbler  in  which  the  soil  cultures  were  kept 
This  theory  of  the  writer^s  which  incUnea  to 
account  for  the  ''  die-back  **  by  the  fact  tbat 
too  much  ammonia  is  assimilated  by  the  tree 
under  compulsion  in  the  absence  of  nitrates, 
or,  under  certain  circumstances,  because  am- 
monia is  set  free  and  therefore  there  is  scarcely 
any  nitrogen  for  the  tree  to  assimilate^  would 
also  seem  to  be  in  part  confirmed  by  tiie 
observations  made  by  Florida  investigatois  on 
the  disease  in  question,  in  which  it  was  noted 
that  in  all  cases  the  application  of  oiganie 
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manures  to  citrus  groves  invariably  made  con- 
ditions worse  or  increased  the  amount  of  '^  die- 
back.''  In  accordance  with  the  idea  above  ex- 
pressed, and  in  the  absenoe  of  nitrification, 
this  would  be  for  the  reason  that  either  the 
added  organic  matter  would  be  responsible  for 
the  formation  of  so  much  ammonia,  which 
(through  its  enforced  absorption)  would  poi- 
son the  plants  or  because,  under  some  soil  con- 
ditions, most  of  the  ammonia  would  be  set  free 
and  pass  off  into  the  atmosphere  in  a  gaseous 
form,  thus  inducing  nitrogen  hunger. 

I  feel  justified  in  transmitting  this  brief 
preliminary  note  on  the  subject  in  question, 
before  the  theory  has  been  fully  tested  out,  by 
the  fact  that  the  disease  known  as  "  die-back  " 
has  been  studied  in  many  different  ways  without 
giving  encouraging  results,  and,  because,  fur- 
ther, this  new  method  of  attack  related  to  the 
chemical  and  bacteriological  conditions  of  the 
soil,  as  affecting  plant  nutrition  and  as  applied 
to  a  problem  of  this  kind,  deserves  to  be  called 
to  the  attention  of  other  investigators  working 
along  this  or  similar  lines.  I  am  vigorously  pro- 
ceeding to  test  out  the  theory  above  given  by 
simultaneous  gn^eenhouse  and  field  experiments 
with  citrus  trees  which  are  now  under  way,  in 
which,  on  the  basis  of  what  I  have  said  above, 
I  am  not  only  trying  to  overcome  the  disease 
by  varibusly  treating  soils  in  the  field,  so  as  to 
provide  a  plentiful  supply  of  nitrates  and  re- 
duce ammonification,  but  I  am  also  making  an 
effort  to  produce  the  disease  experimentally 
in  the  greenhouse  with  seedling  citrus -trees  on 
soils  deficient  in  nitrates  by  the  addition  to 
'the  latter  of  various  anunonia  compounds,  and 
to  overcome  it  by  means  of  adding  stimulants 
for  the  nitrifying  bacteria.    The  writer  feels 
confident  that  a  definite  relationship  may  be 
shown  between  the  abnormal  soil  conditions 
mentioned  and  the  ''die-back"  of  the  lemon 
and  perhaps  as  well  of  other  citrus  trees,  when 
the  experiments  have  progressed  far  enough. 
The  theory  above  enunciated  is  not  only  in 
accord  with  the  Florida  observations,  but  also 
with  all  other  observations  with  which  I  have 
become  acquainted  in  respect  to  the  disease 
kno^m  as  ''die-back."     Moreover,  it  allows 
for  the  production  of  bad  soil  conditions  which 


will  result  in  a  poor  nitrifying  jwwer  through 
a  large  variety  of  causes.  Such  are,  for  ex- 
ample, the  poor  physical  conditions  of  soils, 
unfavorable  drainage  conditions,  the  presence 
of  a  vigorous  denitrifying  flora  of  one  kind  or 
another,  and  many  other  chemical,  physical  and 
bacteriological  conditions,  not  to  mention  con- 
ditions respecting  the  origin  of  the  soil  which 
would  seriously  affect  the  nitrifying  power 
thereof. 

These  lines  for  the  most  part  were  written 
about  a  year  and  a  haK  ago  when  I  first  for- 
mulated the  theory,  and  may  need  slight  revi- 
sion and  some  additions  in  the  light  of  many 
new  facts  vnth  which  we  are  now  acquainted, 
but,  in  the  main,  the  theory  seems  to  be  better 
supported  in  fact  at  the  present  time  than  it 
was  two  years  ago.  Moreover,  it  seems  very 
probable  now,  from  a  large  series  of  tests 
which  we  have  been  making,  that  not  only 
"  die-back,"  the  true  exanthema,  is  to  be  ac- 
counted for  by  the  theory  under  discussion, 
but  also  that  the  equally  disastrous,  and  much 
more  widely  spread  disease  known  as  "  mottled 
leaf"  of  citrus  trees  is  capable  of  being  ex- 
plained in  a  similar  way,  if  I  may  regard  a 
large  series  of  tests  on  various  soils  in  this 
state  as  a  reliable  criterion.  Quite  unlike  the 
"die-back,"  the  "mottled  leaf"  condition  in 
citrus  trees  is  to  be  found  in  all  citrus  dis- 
tricts of  California,  and  is  at  the  present  time 
regarded  as  one  of  the  most  menacing  factors 
in  the  production  of  citrus  fruit  for  profit  here. 

The  "  die-back  "  and  "  mottled  leaf  "  condi- 
tions of  some  districts  in  this  state  are  becom- 
ing so  bad  as  to  make  it  imperative  to  solve 
these  questions  as  quickly  as  possible  from  the 
practical  standpoint  alone.  One  orchard  on 
which,  in  particular,  the  writer  is  working,  has 
a  very  large  proportion  of  its  trees  badly 
affected  by  the  first-named  disease,  and 
most  trees  in  the  orchard  show  some  manifes- 
tation of  the  disease.  The  trees  are  about  four 
years  old  and  had  for  a  time  grown  vigorously, 
and  then  suddenly  began  to  give  symptoms  of 
one  of  the  worst  and  most  widespread  cases  of 
"  die-back  "  of  which  we  have  knowledge  in  the 
state.  It  is  hoped  that  our  experiments  may 
serve  eventually  to  remedy  such  conditions. 
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A  description   of  detailed  experiments   will 
soon  appear. 

Ohas.  B.  Lipmak 

BMBEAMCB   LABOa^TOBT  roB  SOIUi, 

UKivBsirT  or  Cauvobnia 

THE  WATBH  OONTBNT  OF  THB  BHBBTONIO 
NBBTOUS    8T8TEM 

Obowth  and  morpholof^ical  differentiation 
go  hand  in  hand  in  the  developing  organism, 
but  obTiousIy  growth  alone  can  not  lead  to  an 
increase  in  the  complexity  of  form  without 
itself  being  differential.  The  various  tissues 
and  organs  of  the  embryo,  however,  do  grow  at 
different  rates,  and  since,  in  general,  rate  and 
extent  of  growth  are  measurable  in  terms  of 
the  rate  and  extent  of  water  absorption,  it 
follows  that  differential  growth  must  depend 
on  the  ability  of  the  embryonic  tissues  to  ab- 
sorb and  hold,  relative  to  their  dry  substance, 
different  amounts  of  water.  That  this  must 
be  true  at  some  period  in  development  follows 
from  the  comparative  dry  substance  deter- 
minations familiar  to  every  one,  but  how  early 
in  the  ontogeny  differential  absorption  occurs 
has  not  been  known,  although  its  importance 
as  a  factor  in  morphological  differentiation 
has  been  hinted  at  often  enoiigh. 

My  investigation  of  this  question  was  begun 
on  the  embryos  of  Rana  pipiens  in  the  spring 
of  1913.  The  methods  employed  were  tedious 
but  simple.  In  one  series  of  experiments  eggs 
were  allowed  to  develop  normally  until  a  time 
when  the  body  of  the  embryo  could  be  cut 
from  the  yolk  by  means  of  a  very  thin  knife. 
The  division  was  accomplished  easily  with  a 
minimal  loss  of  material.  Unfortunately  the 
various  tissues  in  the  separated  portions  can 
not  be  isolated,  but  even  if  this  were  possible, 
an  unavoidable  error  due  to  the  presence  of 
considerable  quantities  of  yolk  within  the  cells 
of  the  nervous  system  would  remain.  How- 
ever, at  the  stage  of  development  under  con- 
sideration, it  is  safe  to  assume  that  the  opera- 
tion results  in  the  separation  of  two  masses, 
one  of  which  is  predominantly  yolk,  the  other, 
predominantly  nervous  tissue. 

The  separated  masses  were  carefully  weighed 
in  closed  vessels  after  removal  of  the  super- 


ficially adhering  water.  Following  the  dete^ 
mination  of  the  fresh  weight,  the  matmii  wu 
reduced  to  absolute  dryness  in  vacao  orer 
P,0,.  The  results  of  two  series  of  ireigUngs 
given  in  Table  I.  are: 

TABLE  I 

(£«iwi  pipieng) 


k- 

1- 

24yolkMoa 

.0440 
.0585 

.0204 

.0264 

46.4 
45.2 

mjn 

31  yolk  sacs 

5U 

Average 

.0464 
.0714 

.0006 
.0149 

45.8 

19.1 

20.8 

5i2 

94  iMnrouB  vjrstemi 

31  nenrous  systems 

80.9 
7B.2 

Average 

19.9 

80.1 

Control  observations  on  embryos  of  AfMf- 
stoma  punetaium  were  then  made,  but,  owing 
to  technical  difficulties,  it  proved  easier  to 
compare  the  water  content  of  the  nerroos 
system  with  that  of  the  entire  embryo  rttlier 
than  with  that  of  the  tissues  constitatin?  tlie 
yolk  sac.  The  results  of  these  prelimiiuiy 
determinations  were  as  follows: 


TABLE  n 

(Amblyttoma  lamb) 

.0955 
.0992 

■J' 

16larv». .. . 
151arv». . .. 

.0399 
.0406 

41.8  1  5VJ 
_40£^_MJ. 

Average 

41.4      5&.6 

These  figures  may  serve  as  a  basis  for  com- 
parison with  the  water  content  of  the  ner?0Ti3 
system.  As  Table  m.  shows,  the  values  for 
the  latter  are  identical  with  those  for  ^ 
frog  embryo,  and  belong  to  an  order  of  magni- 
tude quite  different  from  die  values  for  the 
krval  body  taken  as  a  whole. 

Comparing  these  values  with  the  eone- 
sponding  ones  found  for  the  frog  embryos,  «e 
may  say,  within  the  limits  of  error,  that  tte 
larval  nervous  system  of  these  amphibians  is 
a  tissue  which  oontaius  80  per  cent  of  water 
and  90  per  cent,  of  dry  substance. 
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TABLK  m 

(Ambltfgtoma  larvsB) 


• 

^ 

H 

(2  norvoufl  j^yBtama 

15  nervous  vysbetmB 

69  nenroua  wyBtemB 

.1766 
.0624 
.2039 

.0400 
.0106 
.0363 

22.8 
20.2 
17.8 

77.2 
79.8 
82.2 

Average. 

20.3 

79.7 

If  we  wish  to  institute  a  comparison  between 
the  water  content  of  the  embryonic  nervous 
system  and  the  corresponding  adult  structure, 
it  is  more  correct  to  use  the  water  content  of 
the  oord,  for  this  is  less  differentiated  than 
the  brain  and  consequently  more  nearly  re- 
sembles the  larval  condition.  Donaldson^  has 
given  the  water  content  of  12  cords  of  Rana 
pijnens.  The  average  is  80.5 — identical  with 
my  value  of  80.1  for  the  larval  system. 

Comparisons  were  also  made  between  the 
water  content  of  the  anterior  and  posterior 
ends  of  the  embryonic  nervous  system.  For 
this  purpose  I  divided  125  isolated  larval  nerv- 
ous systems  of  Amhlysioma  in  two,  as  accu- 
rately as  possible,  in  the  meduUaiy  region. 
Dry  substance  determinations  of  the  separated 
portions  were  then  made  with  the  following 
results: 

TABLE  rv 

(ATnhlystoma) 


125  larval  brains '  .1812 

125  larval  cords 2102 


82.8 
79.0 


These  results  are  in  the  same  sense  as 
those  reported  by  Donaldson,^  as  the  water 
content  of  the  brain  of  an  adult  Rana  pipiens 
is  84.9  per  cent.,  or  4.4  per  cent,  higher  than 
that  of  the  cord.  My  results  on  Amhlyatoma 
indicate  that  the  larval  brain  contains  more 
water  tlian  the  attached  cord. 

1  I>oiialdsoB^  Henry  H.,  ^  *  Further  Observations 
on  the  l^ervoos  System  of  the  American  Leopard 
'Frog,  JEUMina  pipiens,  etc.,"  Journal  of  Comparative 
2fewroU>gy  and  Psychology,  Vol.  20,  p.  2. 

s  Xo^.    cU.,  p.  2. 


We  may  conclude  therefore  that  the  ner^us 
system  as  a  whole  has  a  specific  capacity  for 
holding  water  and  that  this  specificity  exists 
from  the  beginning.  This  can  be  the  outcome 
of  nothing  other  than  a  physical-chemical 
specificity^  and  we  must  suspect  that  the  nerr- 
ous  system  differentiates  as  a  morphological 
entity,  because  its  chemical  di£Ferentiation 
endows  it  with  a  specific  capacity  for  holding 
water.  Moreover,  two  regions  as  sharply  dis- 
tinct, morphologically  and  physiologically,  as 
brain  and  eord  have  each  their  own  specific 
capacities,  and  these  although  not  differing  as 
widely,  perhaps,  as  in  the  adult,  are  neverthe- 
less at  variance  in  the  embryo  in  the  same 
sense.  The  thought  lies  near  at  hand,  there- 
fore, that  the  gross  structural  differences  be- 
tween brain  and  cord  brought  about  during 
the  course  of  development  are  definitely  related 
to  the  fact  that  their  respective  rudioients 
maintain  each  its  own  specific  relation  between 
the  amount  of  dry  substance  and  the  amount 
of  water. 

Otto  Olaseb 

Univxssity  or  Michigan, 
April  3,  1914 

CONFERENCE  ON  INDIVIDUAL  PSTCHOL-* 

OGY 

Formes  pupils  of  the  department  of  psychology 
of  Columbia  University  held  a  reunion  and  confer- 
ence at  the  university,  on  April  6-8,  and  on  the 
latter  date  gave  a  dinner  to  Professor  James  Mc» 
Keen  Cattell  in  celebration  of  the  twenty-fifth  an- 
niversary of  his  first  appointment  as  professor  of 
psychology.  This  first  appointment  was  at  the 
University  of  Pennsylvania,  and  Professor  Wit- 
mer,  of  that  institution,  one  of  Professor  Cattell 's 
earliest  students,  participated  in  the  dinner.  On 
this  occasion  a  volume  entitled  ''The  Psycholog- 
ical Besearches  of  James  McKeen  Cattell:  A  Be- 
view  by  Some  of  His  Pupils,"  written  by  Messrs. 
Thomdike,  Wells,  Henmon,  Dearborn,  Holling- 
worth  and  Woodworth,  was  presented  to  Professor 
Cattell. 

The  program  of  the  Conferenee  follows^ 

Monday,  April  6,  at  3  P.M'. 

Chairman,  Pbofessob  Cattsll 

"Individual  Differences  in  Sense  Discrimina- 
tion": V.  A.  C.  Henmon  (Ph.D.,  1905),  professor 
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of  •doeational  psjeliologj,  UiuTenitj  of  Wiscon* 
sin. 

''Tndividual  Differences  in  Beaction  Time:" 
8vxN  Fboebkbq  (Ph.D.,  1908),  professor  of  phi- 
loeophj  snd  psjchology,  Upsala  Uo]U«e. 

'VEndividaal  Differences  in  the  «uidgment  of 
Unitary  Colon":  A.  T.  PorraNBXaoiBy  Je.  (PhJ)., 
1912),  instructor  in  psychology,  Colnmbis  Univer- 
si^. 

^'Possible  Effects  of  Practise  on  Individaal  Dif- 
ferences:" Mabt  T.  Whitlet  (PKD.,  1911),  as- 
sistant professor  of  educational  psychology, 
Teachers  College,  Columbia  University. 

"Successive  Measurements  of  Individual  Abil- 
ity": Wabnib  Bbown  (Ph.D.,  1908),  associate 
professor  of  psychology,  Univezsi^  of  Oalif omia. 

Monday,  AprU  6,  at  8  PJ£. 

Chairman,  Edwabd  L.  Thobnbixx  (PhJ>.,  1898), 

Srofessor  of  educational  psychology.  Teachers  Ool- 
)ge,  Columbia  University. 

''Individual  Differences  in  School  Children": 
Eliixb  E.  Jonss  (Ph.D.,  1908),  professor  of  the 
history  and  philosophy  of  education,  Indiana  Uni- 
versity. 

''The  Beliabili^  of  Certain  Psychological  Tests 
for  Determining  the  Mental  Efficiency  of  Chil- 
dren": Fbakk  G.  BBUNZa  (Ph.D.,  1908),  assistant 
director,  department  of  child  study,  Chicago  Pub- 
lic Schools. 

"Feeble-minded  Children  as  a  Species":  Naomi 
N0B8W0BTHY  (Ph.D.,  1904),  associate  professor  of 
educational  psychology,  Teachers  Ckillege,  Co* 
lumbia  University. 

"Correlations  between  Entrance  Examination 
Grades  and  College  Becords":  Adak  Lskoy 
J0NS8  (PhJ).,  1898),  chairman  of  the  committee 
on  undergraduate  admissions  and  associate  pro- 
fessor of  philosophy,  Columbia  University. 

Tuesday,  AprU  7,  at  9  P.M. 

Chairman,  B.  S.  Woodwoeth  (Ph.D.,  1899),  pro- 
fessor of  psychology,  Columbia  University. 

"Cranial  Measurements  in  Relation  to  Intelli- 
gence": W.  C.  BuEDiOEE  (Ph.D.,  1907),  professor 
of  educational  psychology,  George  Washington 
University. 

"The  Intelligence  of  Negroes":  Maeion  J. 
Mato  (Ph.D.,  1913),  head  of  department  of  mathe- 
matics, Eastern  District  High  School,  Brooklyn. 

"The  Psychological  Point  of  View  in  Ethnol- 
ogy": A.  A.  QoLDENWEisEE  (Ph.D.,  1910),  in- 
structor in  anthropology,  Columbia  University. 

"A  Note  on  Primitive  Association  of  Ideas": 
BOBERT  H.  LowiE  (Ph.D.,  1908),  associate  curator 
of  anthropology,  American  Museum  of  Natural 
History. 

"The  Measurement  of  Attention":  Heebeet 
WooDEOW  (Ph.D.,  1909),  associate  professor  of 
psychology,  University  of  Minnesota. 

"The  Relation  of  Recall  to  Recognition  Mem- 
ory'»:  Garby  C.  Myers  (Ph.D.,  1913),  instructor 
in  psychology,  Brooklyn  Training  School  for  Teach- 
ers. 


"Visual  Bhythms: "  Kate  Goedon  (PhJ).,  Chi- 
cago, 1903),  professor  of  educational  p^dioIoQr, 
Bryn  Mawr  C£»llege. 

Tuesday,  AprU  7,  at  8  PJ£. 

"Some  Applications  of  Psychological  Tests  to 
the  Determination  of  Industrial  and  ProfessioDii 
Fitness":  B.  B.  Beebse  <Ph.D.,  1899),  protaor 
of  psychology.  University  of  Cincinnati. 

' '  Individual  Psychology  and  the  Ptoblem  of  Vo- 
cational Guidance":  F.  G.  Bonsee  (PhJ).,  1910), 
associate  professor  and  director  of  industnsl  arts, 
Teachers  College,  Columbia  University. 

'  <  The  Beliability  of  Judgments  of  Mental  Abil- 
ity, with  Applications  to  the  Sdection  of  Penois 
for  Positions " :  B.  B.  Simpson  (PhJ>.,  1912),  in- 
structor in  psychology,  Brooklyn  Training  School 
for  Teachers. 

' '  Belation  of  Earning  Power  to  School  Perform- 
anee":  D.  Edgae  Bice  (Ph.D.,  1912),  secretai;, 
Pratt  Institute. 

"An  Empirical  Study  in  Valuation":  E.  K 
Steono,  Je.  (PhJ).,  1911),  fellow  in  advertisini^ 
Columbia  University,  appointed  prof esaor  of  psf* 
chology,  George  Peabodv  College  for  Teachen. 

"An  Empirical  Study  in  Aquation:"  R  K. 
Hen]>eesok  (Ph.D.,  1903),  professor  of  educatiofl, 
Adelphi  College. 

Wednesday,  April  8,  at  S  PJ£, 

' '  Traits  of  the  Psychoses  from  the  Standpomt  of 
Individual  Differences":  F.  Lyman  Wells 
(Ph.D.,  1906),  psychologist  at  McLean  Hospital; 
lecturer  on  pathological  Psychology,  Harvard  TTai- 
versity. 

' '  Indications  of  a  Connection  between  Aeddeats, 
Divorce,  Alcoholism,  Illegitimate  Birth  sad  Mie&tal 
Defect":  Siegfeied  Block,  M.D.  (MA.,  1910), 
Medical  Examiner,  Children's  Oourt,  BrooUyn. 

"Further  Studies  of  the  Only  or  Favorite  Child 
in  Adult  Life":  A.  A.  Beill  (M.D.,  1903),  chid 
of  clinic,  department  of  psychiatry,  Colombia  Uai- 
versity. 

"Individual  Differences  in  Dreams":  Lydubd 
H.  HoETOK  (M.A.,  1911),  interne  in  psychopathol- 
ogy,  Boston  State  HospitaL 

"Practical  Aspects  of  Individual  Differeac* 
in  Practicability":  H.  L.  Hollingwoeth  (PhJ>^ 
1909),  assistant  professor  of  psychology,  Barnard 
College,  Columbia  University. 

"The  Activity  Attitude  and  Meumann's Individ- 
ual Types  of  Will":  Maeoabet  Floy  Washbuen, 
Ph.D.,  professor  of  psychology,  Vassar  CoUege. 

Others  whose  names  were  on  the  printed  pro^ 
gram,  but  who  were  unfortunately  unable  to  ap- 
pear, were  Professor  Walter  F.  Dearborn,  of  Har- 
vard University;  Professor  S.  I.  Franx,  of  George 
Washington  University,  and  scientific  director  at 
the  Government  Hospital  for  the  Insane,  and  Dr. 
Edwin  Grant  Dexter,  director  of  the  Canal  Zone 
Museum  at  Panama. 

B.    S.   WOO&WOBTH 
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THE  SOCIAL  OBLIGATIONS  OF  THE 
BOTANIST^ 

The  subject  of  the  address  which  I  am  to 
have  the  honor  of  presenting  before  70a 
this  evening  was  suggested  to  me  on  hearing 
recently  a  statement  to  the  effect  that  it  is 
the  duty  of  society  to  pay  for  the  services 
of  the  botanist.  It  seems  to  me  that  there 
is  something  to  be  said  on  the  other  side  of 
this  question,  and,  although  my  predeces- 
sors on  similar  occasions  have  almost  invari- 
ably favored  you  with  learned  scientific  dis- 
cussions, I  shall  depart  from  that  ancient 
and  time-honored  custom  and  invite  your 
attention  to  a  consideration  of  some  of  the 
social  obligations  of  the  botanist. 

A  distinguished  and  honored  member  of 
this  society  has  defined  botany  as  that  sci- 
ence 'Hhat  occupies  itself  with  the  contem- 
plation of  plant  as  related  to  plant,  and 
with  the  whole  vegetable  kingdom  as  viewed 
philosophically — ^not  economically  or  com- 
mercially in  its  relation  to  the  mineral,  on 
the  one  hand,  and  to  the  animal  on  the 
other."  From  this  definition  it  naturally 
follows  that  a  true  botanist  is  one  who  is 
engaged  in  research  upon  plants  as  such 
without  regard  to  the  relationship  they 
may  bear  to  the  welfare  and  activities  of 
mankind.  The  history  of  botany  clearly 
shows  that  botanists  have  ever  been  largely 
devoted  to  their  science  for  its  own  sake, 
for  the  pleasure  which  they  might  derive 
from  a  knowledge  of  plants.  The  specula- 
tions in  which  they  were  absorbed  con- 
cerned questions  of  truth  and  not  those  of 
economic  values.  But  throughout  the  his- 
tory of  the  race,  the  economic  aspect  of 

1  Address  of  the  retiring  president  before  the 
Botanical  Society  of  Washington,  March  3,  1914. 
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plants  has  been  of  fundamental  impor- 
tance to  man,  since  upon  them  he  has  ever 
looked  not  only  as  the  chief  source  of  the 
three  great  necessities,  food,  clothing  and 
shelter,  but  also  as  the  means  whereby  he 
might  cure  his  bodily  ills  or  otherwise  con- 
tribute to  his  comfort  and  satisfaction.  As 
society  became  more  and  more  highly  or- 
ganized, there  emerged  groups  of  men 
whose  interest  centered  upon  some  particu- 
lar phase  of  plant  utilization  which 
through  long-continued  study  and  observa- 
tion became  sufficiently  developed  to  be 
recognized  as  an  art.  The  lineal  descend- 
ants of  these  groups  we  recognize  to-day  in 
our  practical  gardeners,  horticulturists, 
foresters,  agriculturists  and  pharmacists. 
The  radical  difference  in  the  point  of  view, 
between  those  devoted  to  botany  as  a  sci- 
ence and  those  engaged  in  the  practise  of 
its  art,  ultimately  led  to  the  development 
of  a  species  of  class  consciousness  more  than 
traces  of  which  unfortunately  are  still  in 
existence.  The  botanist  dazzled  by  con- 
tinued contemplation  of  the  aphorism 
"science  for  science's  sake"  became  un- 
able to  see  any  science  in  the  practise  of  the 
art  of  botany,  and  relegated  its  followers 
to  the  limbo  of  tradesmen  along  with  the 
smiths,  the  carpenters  and  the  shoemakers. 
On  the  other  hand,  the  groups  interested  in 
the  practical  or  industrial  aspects  of  plants 
came  to  look  upon  the  professional  botanist 
as  a  harmless  individual  who  succeeded 
very  well  in  entertaining  himself,  but 
whose  activities  were  of  little  if  any  signifi- 
cance to  those  whose  primary  interest  in 
plants  was  utilitarian. 

This  class  conscious  attitude  on  the  part 
of  those  who  approached  the  study  of  plant 
problems  from  such  widely  different  points 
of  view  led  to  results  of  the  most  profound 
significance.  Botanists  in  their  zeal  to  pre- 
serve their  ideal  unsullied,  and  in  their 
fear  lest  utility  should  obscure  its  luster 


devoted  themselves  almost  exclusively  to  a 
dendritic  development  of  their  science,  the 
industrial  branches  of  which  remained 
rudimentary  if  they  were  not  wanting  en- 
tirely. Until  within  recent  years,  the  con- 
cept of  the  function  and  content  of  the  in- 
struction in  botany  given  in  our  colleges 
and  universities  was  derived  purely  from  a 
consideration  of  the  philosophical  aspeet 
of  botany.  In  some  institutions  at  least 
the  sentiment  prevailed  that  the  courses  in 
botany  planned  primarily  to  develop  the 
scientific  attitude  of  mind  and  habits  uf 
thought,  had  as  their  chief  and  legitimate 
goal  the  training  of  students  to  became 
teachers  of  botany.  But  notwithstanding 
the  increase  in  the  number  of  institations 
of  learning,  and  the  consequent  multipli- 
cation of  opportunities  for  the  teacher  of 
this  subject  to  secure  a  position  in  wUeli 
he  could  maintain  himself  in  a  modest  way, 
the  possibility  of  earning  a  livelihood  as  a 
teacher  became  more  and  more  remote,  as 
an  increasingly  large  number  of  stadenis 
graduated  and  became  available  as  teach- 
ers of  botany.  The  inevitable  consequence 
was  that  many  men  were  turned  aside  from 
the  pursuit  of  botany  as  a  profession  and 
entered  upon  other  vocations,  which  prom- 
ised to  be  more  remunerative. 

But  at  length  there  dawned  a  new  con- 
ception of  botany,  one  destined  not  only  to 
modify  profoundly  the  opinion  of  the  pub- 
lic at  large  with  respect  to  this  science,  and 
to  revolutionize  in  many  respects  the  atti- 
tude of  its  exponents  in  the  lecture  room 
and  laboratory,  but  also  to  pave  the  way  for 
bringing  into  S3mipathetic  understanding 
the  workers  in  widely  separated  fields  of 
botanical  activity.  The  causes  underlying 
the  development  of  this  new  conception, 
which  in  brief  is  the  recognition  of  the  fact 
that  botany  may  be  utilitarian  and  still  be 
botany — ^may  be  reduced  to  two,  one  of 
which  is  economic,  and  the  other  social. 
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The  economic  cause  is  to  be  found  in  the 
tremendons  expansion  of  technological 
enterprises  which  is  characteristic  of  this 
industrial  age.  Developments  in  the  field 
of  agriculture  have  created  a  demand  for 
men  who  have  been  trained  to  deal  with 
plants  in  their  practical  aspects.  Trade 
and  industry  have  recognized  the  value  of 
the  aid  which  is  to  be  had  from  science, 
and  have  fostered  schools  for  education 
along  technical  lines.  In  response  to  the 
demands  of  technology,  many  scientific 
workers  have  directed  their  attentions  to 
practical  problems,  and  one  result  of  their 
combined  labors  is  seen  in  the  change  of 
point  of  view  with  respect  to  botany,  and 
the  wider  recognition  of  its  utilitarian 
phases. 

The  existence  of  what  I  have  called  the 
social  cause,  as  well  as  the  part  which  it  has 
played  in  reshaping  the  conception  of  the 
proper  sphere  of  botany,  may  not  be  read- 
ily granted,  but  its  absolute  denial  would 
certainly  impugn  the  motives  of  many  of 
the  most  devoted  and  conscientious  work- 
ers in  l^is  field  of  science.  This  cause  had 
its  origin  in  the  fuller  realization  and 
dearer  perception  of  the  social  obligations 
of  botanists.  By  social  obligation  is  not 
meant  the  friendly  association  with  fellow- 
workers,  or  the  attendance  on  dinners,  and 
dances,  or  afternoon  receptions,  but  the 
obligation  of  the  botanist,  as  a  botanist,  to 
society  as  a  whole. 

So  long  as  botanists  were  economically 
independent,  or  so  long  as  they  found  it 
necessary  to  rely  upon  some  regular  pro- 
fession for  a  livelihood  and  devoted  only 
their  leisure  hours  to  the   acquiring   of 
IcnoT^ledge  regarding  plants,  they  could 
justly  be  held  accountable  only  to  them- 
selves for  the  nature  and  direction  of  their 
stadies.    But  as  economic  development  ad- 
vanced, and  division  of  labor  became  more 
pronounced,  many  people  of  leisure  and 


culture  found  it  necessary  to  devote  their 
attention  almost  exclusively  to  their  busi- 
ness affairs,  and  the  number  of  professional 
botanists  of  independent  means  became 
absurdly  small  in  comparison  with  the 
number  of  those  who  received  compensation 
for  their  services.  For  society,  recognizing 
that  education  along  broad  and  liberal  lines 
was  of  paramount  importance  in  the  up- 
building and  perpetuation  of  our  social  in- 
stitutions, has  endowed  professorial  chairs, 
built  commodious  structures  and  supplied 
the  means  for  securing  the  extensive  equip- 
ment necessary  for  the  prosecution  of  re- 
search and  the  giving  of  instruction  as  well 
as  for  the  support  of  the  teachers  and  in- 
vestigators. Thus  the  economic  status  of 
the  botanist  changed  and  brought  about  a 
corresponding  modification  in  his  social 
obligations,  which  in  turn  led  to  a  broader 
appreciation  of  the  significance  of  service. 
Whoever  accepts  supi>ort  from  another,  be 
that  other  an  individual  or  society  as  a 
whole,  does  so  either  upon  the  basis  of 
charity  or  upon  the  condition  of  giving  an 
equitable  return  in  service  rendered. 
There  is  no  one  worthy  of  the  name  of  bot- 
anist who  does  not  scorn  the  former,  and 
perhaps  none  who  is  not  satisfied  that  he  is 
meeting  the  latter  condition.  But  who  is 
to  be  the  arbiter  as  to  the  equitableness  or 
character  of  the  service  rendered!  The 
botanist  t  Yes,  if  he  is  deeply  imbued  with 
a  right  sense  of  his  obligation  to  society, 
but  if  not,  if  he  is  one  of  those  who  mis- 
take knowledge  for  an  end  itself  instead 
of  a  means  to  the  broadening  and  energiz- 
ing of  human  existence,  society  will  sooner 
or  later  relegate  him  to  the  place  now  occu- 
pied by  the  astrologer  and  the  alchemist 
Society  then  has  the  right  to  demand,  and 
it  is  the  obligation  of  the  botanist  to  render 
service  that  has  a  distinct  and  plainly  dis- 
cernible economic  or  social  value.  This 
does  not  mean  that  botanists  should  con- 
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aider  plants  only  from  the  industrial  point 
of  view,  but  it  does  require  the  abandon- 
ment of  the  dogmatic  attitude  which  has  so 
long  been  hostile  to  any  union  of  philosoph- 
ical interest  and  industrial  needs.  It  means 
the  obliteration  of  the  class  line  between 
the  nobility  of  wild  growing  plants  and  the 
bourgeoisie  of  cultivated  si>ecies ;  it  means 
the  recognition  and  acknowledgment  by 
teachers  and  investigators  that  very  prac- 
tical and  commonplace  subjects,  such,  for 
example,  as  the  germination  of  ordinary 
garden  seeds,  often  present  as  profound 
theoretical  problems  as  those  which  are  far 
removed  from  the  field  of  possible  utility; 
it  means  the  recognition  of  the  principle 
aptly  stated  by  a  recent  writer  in  another 
connection  that  ''It  is  the  interaction  of 
various  types  of  human  thought  and  in- 
vestigation, and  not  mutual  isolation  or 
contempt,  which  helps  us  all,  while  he  does 
best  who  works  with  the  profoundest  theo- 
retical problems  and  the  most  intensely 
practical  interests  at  once  pressing  upon 
him,  with  the  widest  and  most  philosoph- 
ical breadth  of  view,  and  the  most  faithful 
special  labor,  at  once  demanding  atten- 
tion.''« 

The  socialization  of  industry  and  the 
specialization  of  almost  every  line  of  human 
endeavor  has  necessitated  fundamental 
changes  in  the  spirit  and  methods  of  edu- 
cation. No  longer  is  the  hope  held  out  that 
more  than  a  fraction  of  the  students  that  fill 
our  schools  and  colleges  can  win  a  com- 
petence in  the  learned  professions,  and 
large  numbers  must  be  encouraged  to  look 
for  their  life  work  in  some  line  of  activity 
closely  associated  with  industry.  To  such 
of  these  as  may  choose  an  occupation  in 
which  practical  knowledge  concerning 
plants  will  be  of  benefit,  the  social  obliga^ 
tion  of  the  botanist  is  clear.  He  should  en- 
courage   rather   than    discountenance   in- 

»  Eoyce,  J.,  Scibnce,  N.  S.,  Vol.  38,  1913,  p.  584. 


vestigations  of  a  very  practical  nature,  re- 
lying upon  his  own  endowment  with  the 
true  scientific  spirit  to  so  shape  and  direet 
the  work  of  his  students  that  it  may  lead  to 
the  development  of  tiie  desired  scientific 
attitude  of  mind  toward  the  fundamental 
principles  of  plant  life.  To  be  sure  it  will 
be  objected  that  in  such  a  course  lies  the 
danger  that  education  will  become  a  mer- 
chandise and  science  be  degraded  into  a 
mere  trade.  It  is  feared  tiiat  the  time  spent 
in  learning  anything  which  can  not  be 
turned  into  money  will  come  to  be  consid- 
ered as  lost  and  that  no  longer  will  there  be 
any  interest  in  the  search  for  truth  that 
does  not  bear  the  earmark  of  utility.  It 
seems  to  me,  if  there  is  any  danger  to  the 
future  of  botanical  science,  that  it  lies  in 
an  entirely  different  direction,  that  is,  in 
the  failure  to  recognize  the  great  possibili* 
ties  for  the  development  and  stimulation 
of  widespread  interest  in  the  more  theoret- 
ical aspects  of  this  subject,  growing  out  of 
its  relation  to  the  material  affairs  of  men 
in  general,  for  just  as  our  social  wcMrkers 
have  learned  that  religion  offers  poor  com- 
fort to  the  man  whose  stomach  is  emply, 
and  whose  body  is  imperfectly  clothed,  so 
botanists  must  come  to  see  that  their  phi- 
losophy will  mean  little  or  nothing  to  the 
great  mass  of  society  unless  it  finds  some 
expression  along  lines  of  human  interest 
and  necessity. 

It  is  a  social  obligation  of  the  botanist 
to  insist  that  the  standards  by  which  he  is 
to  be  judged  shall  be  those  of  personal 
value  rather  than  the  standards  of  wealth. 
Measured  by  the  latter,  his  position  in  the 
economic  scale  may  be  regarded  as  com- 
parable with  that  of  the  wage-earner  or  his 
fellow  worker  in  the  trades,  whose  useful- 
ness to  society  is  largely  measured  by  his 
ability  to  adapt  himself  to  the  material  and 
often  mechanical  requirements  under  ^di 
he  must  perform  his  task.    The  usefubess 
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of  the  botanist,  however,  can  not  be  so 
measured,  for  the  service  which  he  renders 
to  society  is  of  an  order  entirely  different 
from  that  of  the  craftsman.  His  work  is 
to  explore  the  boundaries  of  knowledge  in 
his  search  for  additional  truth,  to  break 
the  bonds  of  tradition  and  opinion  when 
they  fetter  progress  in  the  solution  Of  sci- 
entific problems,  and  through  creative 
thought  to  advance  the  science  of  botany 
and  its  useful  applications.  The  value  of  his 
service  is  not  necessarily  conditioned  by  his 
salary,  his  degrees,  his  hours  of  work  or  the 
number  of  his  printed  pages,  but  it  does  de- 
pend, in  part  at  least,  upon  his  open-mind- 
edness  to  truth,  upon  his  ability  to  direct 
bis  efforts  along  productive  lines,  upon  the 
validity  of  the  conclusions  based  upon  his 
researches,  upon  the  contribution  which  his 
discoveries  make  to  social  welfare,  and 
upon  his  power  to  inspire  and  right  to  re- 
tain public  confidence  in  the  value  of  bo- 
tanical investigations.  Through  his  deep 
sense  of  community  of  interest  and  the 
recognition  that  his  studies  may  be  of  serv* 
ice  to  all  mankind,  he  thus  places  himself 
beyond  the  pale  of  economic  class  distinc- 
tions, and  is  entitled  to  be  judged  solely 
by  his  personal  value. 

Nevertheless,  botanists  themselves  have 
a  tendency  to  judge  each  other  by  stand- 
ards which  fall  far  short  of  those  of  per- 
sonal value.    Too  often  is  the  sign  accepted 
at  par  value  when  the  thing  signified  is 
oxdy  debased  currency.    An  array  of  scho- 
lastic degrees  and  a  long  list  of  titles  of 
published  articles  may  gain  for  the  for- 
tunate possessor  a  rec(^;nition  wholly  dis- 
proiK>rtionate  to  the  service  he  is  rendering 
either  to  science  or  to  society.    The  much- 
deplored  tendency  to  ^'msh  into  print"  on 
slight  provocation  or  on  no  provocation 
at  ftll,  and  the  frequent  occurrence  of  the 
le^nd  ''Bead  by  title"  in  the  proceedings 
of  our  societies  and  associations,  is  at  least 


presumptive  evidence  that  judicious  adver- 
tising is  not  without  its  reward  to  the  indi- 
vidual irrespective  of  any  other  results  that 
may  follow.  The  objection  which  may 
here  be  made,  that  men  who  are  widely 
separated  can  come  to  know  each  other's 
work  only  through  their  respective  publi-* 
cations,  answers  itself,  for  the  argument  is 
entirely  against  setting  up  as  standards  of 
measurement,  degrees,  instead  of  the  per^^ 
sonal  value  to  society  of  the  man  bearing 
the  degree,  and  against  regarding  titles  of 
publications  rather  than  the  merits  of  the 
publications  themselves. 

When  scientific  men  overestimate  the 
importance  of  its  symbols  to  the  neglect  of 
achievement  itself  they  give  hostages  into 
the  hands  of  those  who  seem  to  think  that 
scientific  activity  can  be  measured  accord- 
ing to  some  fixed  standard,  and  its  value 
expressed  in  numerical  terms.  They  also 
limit  and  restrict  their  usefulness  to  soci- 
ety when  too  much  account  is  taken  of  those 
personal  distinctions  which  are  often  made 
between  workers  in  different  lines  of  scien- 
tific activity  and  sometimes  between  those 
in  lines  which  are  elosely  related.  It  is 
necessary  to  emphasize  the  standard  of 
personal  value  and  to  insist  that  a  dear 
distinction  be  made  between  the  nature  of 
the  task  of  the  scientist  and  that  of  the  in- 
dustrial worker  if  the  former  is  to  remain 
free  from  checks  an^  hindrances  which  are 
incompatible  with  true  scientific  progress, 
and  if  he  is  to  be  awarded  recognition  on 
the  basis  of  his  real  contribution  to  the 
progress  of  civilization. 

It  is  a  social  obligation  of  the  botanist 
to  be  a  man  of  affairs.  The  outlook  for 
the  future  is  that  the  bond  between  scien- 
tific investigation  in  botany  and  economic 
work  will  become  closer  and  stronger,  and 
that  botany,  already  occupying  an  impor- 
tant place  in  the  applied  sciences  and  in 
human  affairs,  will  gain  even  wider  reeog- 
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iiition  as  one  of  the  permanent  forces  under- 
lying social  progress  and  activity.  Time 
will  bring  greater  and  more  insistent  de- 
mands for  the  ertension  of  inquiry  into 
eyery  field  where  the  application  of  the 
fundamental  laws  and  principles  deyeloped 
through  the  scientific  study  of  botany 
promises  to  minister  to  the  needs  of  human- 
ity. The  organization  and  direction  of  the 
botanical  work  of  the  immediate  future, 
in  a  manner  that  will  preserve  the  proper 
balance  and  correlation  between  scientific 
research  of  the  broadest  and  most  funda* 
mental  character,  and  investigations  under- 
taken largely  or  entirely  for  economic  ends 
can  be  successfully  accomplished  by  men 
who  are  not  only  broadly  trained  botanists, 
but  who  are  men  of  affairs,  as  welL 

Scientific  progress  is  not  accomplished 
by  the  mere  accumulation  of  knowledge, 
but  follows  only  when  knowledge  is  com- 
municated and  brought  within  the  grasp  of 
all  who  are  able  to  utilize  it  in  any  phase 
of  human  endeavor.  The  rapidity  with 
which  new  knowledge  makes  its  way  and 
the  extent  to  which  it  finds  ready  accept- 
ance and  assimilation  depends  upon  the 
terms  in  which  it  is  formulated,  upon  the 
clearness  and  thoroughness  with  which  its 
relationship  to  other  forms  of  knowledge 
is  presented,  and  upon  the  number  and 
variety  of  its  possible^pplications  which 
may  be  pointed  out  Manifestly,  he  who 
will  succeed  best  not  only  in  securing  the 
fullest  appreciation  and  utilization  of  the 
results  of  his  work,  but  also  in  obtaining 
merited  personal  recognition  for  his  serv- 
ices, is  he  who  retains  a  broad  and  liberal 
point  of  view  with  respect  to  the  related 
branches  of  his  science,  and  who  is  able  to 
put  himself  into  sympathetic  relations  with 
men  who  differ  widely  in  interest  and 
activity. 

The  scientific  worker  who  would  remain 
in  the  most  active  lines  of  modem  prog- 


ress, and  who  appreciates  the  disappoint- 
ments and  discouragements  that  often  M 
to  the  bt  of  one  who  has  failed  to  keep  in 
sympathetic  relations  with  the  spirit  and 
purpose  of  the  age  in  which  he  lives,  will 
find  it  desirable  not  only  to  acquaint  him* 
self  with  developments  in  lines  of  sden* 
tific  investigation  widely  separated  from 
his  own,  but  also  to  extend  the  scope  of 
his  mental  horizon  until  he  can  obtain  a 
clear  view  of  the  readjustments  and  changes 
which  are  constantiy  taking  place  in  the 
domains  of  industry  and  education  and  m 
the  fields  of  political  and  social  affain. 
The  idea  here  expressed  may  be  regarded 
as  wholly  fatuous  and  incapable  of  realiza- 
tion, but  the  fact  remains  that  speeialia- 
tion  alone  will  lead  to  a  dendritic  or  tree- 
like development  of  science,  which  instead 
of  conducing  to  general  progress,  will  ulti- 
mately operate  as  a  hindrance  to  it  In- 
deed, the  development  of  a  science  is  in 
many  respects  analogous  to  the  evolution 
of  a  species  of  organisms,  for  jost  as  the 
latter  make  evolutionary  progress  (I  here 
quote  a  well-known  writer  on  organic  evo- 
lution) only  through  being  ^'connected  with 
each  other  by  an  intricate  network  of 
descent  in  the  weaving  of  which  the  dive^ 
sities  of  the  members  of  a  species  have  a 
definite  physiological  value,''  so  will  a  soi- 
ence  approximate  the  maximum  Ihnit  to 
its  capacity  for  progress  only  through  the 
continuous  interaction  of  the  ideas  and  the 
integration  of  the  principles  developed  in 
its  various  phases  and  aspects. 

It  is  a  social  obligation  of  the  botanist 
to  study  processes,  to  penetrate  more 
deeply  into  the  mighty  forces  of  organie 
nature  to  the  end  that  they  may  be  brou^t 
more  completely  under  the  control  and 
direction  of  man.  The  satisfaction  of 
human  wants  is  in  a  large  degree  dependent 
upon  processes  which  have  been  slowly  boiit 
up  by  plants  through  oountleBS  ages  of 
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gradual  deyelopment,  and  since  the  laws 
governing  them  are  not  sofficiently  well 
understood,  these  processes  have  played  a 
small  part  in  the  advancement  of  industry. 
We  have  no  choice,  for  the  most  part,  but 
to  accept  such  products  as  the  plant  may 
yield,  instead  of  being  able  either  to  fully 
eontrol  its  activities,  or  having  discovered 
the  secret  of  its  processes,  to  utilize  them 
in  the  direct  production  of  desired  mate- 
rials. The  problems  here  involved  are 
fundamental  in  character  and  can  be  solved 
only  by  scientific  research  of  the  highest 
order.  It  is  not  a  question  of  applied  sci- 
ence, but  a  search  for  the  underlying  prin- 
ciples which  may  lead  to  a  full  under- 
standing of  the  functioning  of  plants,  and 
the  scientific  worker  who  achieves  success 
in  this  'field  will  not  only  make  a  note- 
worthy contribution  to  science  itself,  but 
will  also  make  possible  profound  and  ad- 
vantageous changes  in  the  world  of  indus- 
trial  affairs. 

No  less  important  than  the  investiga- 
tion of  the  processes  of  plants  themselves 
is  the  study  of  the  processes  by  which  they 
have  come  to  be  what  they  are.  In  this  lies 
one  of  the  most  fundamental  problems  of 
modem  botany,  a  problem  which  involves 
BO  less  than  the  ultimate  elucidation  of  the 
laws  which  have  determined  the  evolution 
of  the  vegetable  kingdom.  The  successful 
solution  of  this  problem  promises  results 
of  profound  significance,  and  advanced 
workers  in  this  line  of  botanical  activily 
have  predicted  that  the  time  is  almost  at 
hand  when  our  present  system  of  classi- 
tying  plants  will  be  supplanted  through 
''the  discovery  of  a  system  which  shall 
depict  plants  in  their  evolutionary  se- 
daexKse." 

The  botany  of  the  future  will  be  more 
and  more  concerned  with  a  study  of  the 
very  recent  stages  in  the  descent  of  the 
living  flora,  and  there  can  be  no  doubt  that 


this  line  of  research  will  be  greatly  stimu- 
lated by  economic  considerations.  The 
efforts  to  bring  under  control  those  proc- 
esses by  means  of  which  improved  species 
or  varieties  may  be  originated,  will  lead 
to  a  much  wider  study  of  plants,  and  to  a 
critical  study  of  their  relatives  from  widely 
separated  situations.  In  arboretums  and 
botanic  gardens  as  well  as  in  the  great 
herbariums  there  will  be  brought  together 
collections  of  materials  for  use  in  the  in- 
vestigation of  genetic  relationships.  For 
the  future,  it  is  not  too  much  to  hope  or 
expect  that  in  proportion  as  our  knowledge 
of  these  relationships  increases  correspond- 
ing advances  will  be  made  toward  a  solu- 
tion of  some  of  the  complex  problems  of 
evolution  and  heredity. 

It  is  a  social  obligation  of  the  botanist 
to  be  efficient.  Stein*  in  his  brilliant  work 
on  the  philosophy  of  society  observes  that 
**The  sense  of  obligation  can  never  be 
derived  from  biology."  It  would  seem  to 
be  self-evident  that  the  complex  facts  of 
human  life  and  experience  can  not  be 
rightly  interpreted  by  the  same  natural 
laws  which  govern  the  growth  and  develop- 
ment of  a  biological  organism,  although  the 
latter  view  has  not  been  without  its  ex- 
ponents and  followers.  But  public  opinion, 
though  long  suffering,  can  not  be  depended 
upon  to  forever  countenance  those  scientific 
woriiers  whose  attitude  toward  society  is 
expressed  by  the  old  doctrine,  *'mind  your 
own  business,''  and  whose  rule  of  conduct 
recognizes  no  influence  or  appeal  that  lies 
beyond  the  limits  of  their  science.  The 
service  of  highest  efficiency,  however,  will 
be  rendered  by  those  who  through  experi- 
ment, observation  and  generalization,  suc- 
ceed in  dispelling  the  mists  of  shadowy 
suggestion  which  have  prevented  a  clear 
view  of  many  facts  of  nature,  and  who  at 

s  Stein,  '^Die  soziale  Frage  im  Lichte  der  Phi- 
losopMe,''  1897,8.  222. 
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the  same  time  prepare  the  way  for  their 
widest  application  and  utilization. 

The  efficiency  of  the  scientific  worker 
bears  a  very  direct  relation  to  the  motives 
which  guide  him  in  his  work.  The  tempta- 
tion to  follow  the  line  of  thought  or  study 
that  for  the  time  appears  most  attractive  is 
very  great  and  for  some  irresistible,  and 
advance  in  one  direction  proceeds  only 
until  a  new  and  more  inviting  path  is 
crossed,  but  the  scientist  who  pursues  such 
a  wavering  course  is  apt  to  be  like  the 
aeronaut,  very  much  in  the  air.  The  most 
effective  workers  are  those  who  have  the 
greatest  power  of  sticking  to  a  subject  until 
every  means  of  forcing  the  truth  to  reveal 
itself  has  been  exhausted.  As  the  neces- 
sity increases  for  a  general  attack  upon  the 
more  difficult  and  fundamental  problems, 
the  greater  is  the  demand  for  patience  and 
perserverance  in  the  prosecution  of  inves- 
tigation. The  homely,  but  expressive  say- 
ing, **It's  dogged  as  does  it/*  which  was 
often  quoted  by  Darwin,  illustrates  a  men- 
tal characteristic  which  has  led  many  a 
man  to  overcome  apparently  insurmounta- 
ble difficulties. 

It  is  also  easy  to  fall  into  the  error  of 
assuming  that  the  collection  of  data  is 
science  and  that  whoever  actively  and  in- 
dustriously accumulates  a  large  collection 
of  observations  on  various  natural  phe- 
nomena thereby  contributes  largely  to 
scientific  progress.  But  the  application  of 
thought  in  lines  that  lead  to  definite  and 
tangible  results,  and  the  collection  of  data 
to  some  useful  purpose,  **will  always  have 
as  their  guiding  motive  the  testing  of  some 
tentative  hypothesis  needed  for  the  expla- 
nation of  our  experience."  The  shelves 
of  our  libraries  bear  many  a  musty  tome  in 
which  are  recorded  countless  observations 
on  the  phenomena  presented  by  plants,  but 
many  of  these  observations  have  little  mean- 
ing for  science  to-day  either  because  they 


were  not  made  with  sufScient  discrimi- 
nating care  and  precision  to  give  them 
scientific  accuracy,  or  because  they  lacked 
the  correlation  with  well  established  facts 
necessary  to  their  interpretation  in  har- 
mony with  later  discoveries.  Other  obser- 
vations have  remained  in  oblivion  or  oon- 
scious  neglect,  either  because  of  the  accident 
of  their  place  of  publication  or  because 
they  did  not  appear  in  one  of  the  '*pee(^- 
nized"  mediums  of  scientific  utterance. 
It  seems  reasonable  to  assume  that  the 
scientific  accuracy  or  validity  of  published 
observations  or  conclusions  depends  ap(m 
the  efficiency  of  their  author  rather  than 
upon  the  place  of  publication.  Those  who 
regard  a  restricted  group  of  books  and 
journals  as  a  canon  to  which  alone  thej 
look  for  authentic  scientific  utterance,  and 
regard  all  others  as  apochryphal  do  but 
perpetuate  the  ancient  schism  between  the 
botanists,  on  the  one  hand,  and  the  gar- 
deners and  horticulturists  on  the  other. 

Efficiency  implies  not  only  a  wide  knowl- 
edge of  facts,  but  also  a  breadth  of  view 
which  will  enable  the  rel&tions  between 
various  categories  of  facts  to  be  seen  elexAj, 
How  the  lack  of  understanding  of  the 
known  phenomena  and  facts  may  operate 
to  retard  the  diffusion  of  knowledge  is  well 
illustrated  by  the  failure  of  contonporaiy 
scientists  to  understand  and  accept  the  dis- 
coveries of  the  early  plant  breeders.  While 
the  gardeners  were  making  discoveries  the 
importance  of  which  was  not  recognized 
until  nearly  a  century  later,  the  real  scien- 
tists were  occupied  with  the  recognition 
and  classification  of  species.  The  failure 
of  botanists  to  give  credence  to  the  eariy 
investigations  in  plant  breeding  has  beei 
variously  explained,  but  we  may  well  accept 
the  view  of  Focke*  that  "these  discoveries 
did  not  fit  into  the  idea  of  natare  thei 

4  Focke,    W.    O.,    **Die    Pflanaen-Misehlinge,*' 
18S1,  8.  433. 
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j  current,  for  they  could  not  be  reconciled 

I  with  the  toown  facts  and  therefore  were 

r  disregarded." 

The  obligation  to  be  efficient  in  the  avoid- 
ance of  error  is  by  no  means  to  be  taken 
Ughtly.  The  young  writer  who  excused 
his  carelessness  of  statement  and  inaccu- 
racy of  citation  by  saying  **  everybody 
makes  mistakes"  no  doubt  uttered  a  truism, 
but  he  also  displayed  his  profound  igno- 
rance of  the  difficulty  with  which  a  mis- 
statement is  rectified  when  once  it  has 
gained  a  footing  in  literature.  There  is 
perhaps  no  more  striking  example  of  the 
strange  fabric  that  may  be  woven  with  the 
warp  of  truth  and  the  weft  of  oversight 
or  error,  than  the  biological  principle 
known  as  Von  Baer's  law. 

Von  Baer  is  renowned  as  the  originator 

of  the  theory  that  the  embryo  of  every 

higher    animal    during    its    development 

passes  through  successive  stages  in  which 

it  simulates  the  adult  forms  of  the  lower 

animals  in  the  same  phylogenetic  series. 

But  Von  Baer  did  not  originate  this  theory, 

indeed  he  was  its  most  vigorous  opponent. 

What  he  really  taught  was  that  the  embryos 

of  different  animals  are  similar  to  each 

other  in  that  they  adhere  to  the  same  plan 

of   development,  but  through  the  failure 

of  some  of  his  contemporaries  to  be  precise 

and  discriminating,  the  ideas  of  another 

man  were  mistaken  for  those  of  Von  Baer, 

and  the  latter  was  thereby  placed  in  a 

false  light  in  respect  to  the  contribution 

^'hich  he  made  to  science. 

JMranifestly  a  high  degree  of  efficiency  is 
just  as  desirable  in  interpreting  and  citing 
the  livritings  of  other  workers,  as  it  is  neces- 
sary in  planning  and  successfully  conduct- 
ing- Uxe  work  of  experimentation,  and  the 
scientific  worker  who  renders  the  best 
seirvice  both  to  himself  and  to  his  science 
-"v-ill  lie  as  zealous  in  avoiding  the  perpetua- 


tion of  error  as  he  is  ardent  in  his  search 
for  truth. 

It  is  a  social  obligation  of  the  botanist  to 
strive  for  a  better  organization  of  his  sci- 
ence. It  is  not  my  intention  to  raise  that 
much-discussed  question  **What  is  bot- 
any?" the  answers  to  which  are  approxi- 
mately as  numerous  as  those  who  are  or 
who  think  themselves  botanists,  although  I 
deprecate  the  contrariety  of  opinion  which 
exists  with  respect  to  what  may  properly 
be  included  in  the  domain  of  this  science. 
Some  maintain  the  old  distinction  between 
pure  and  applied  science,  and  would  ex- 
clude from  the  science  of  botany  such  sub- 
jects as  plant  breeding,  economic  botany 
and  plant  pathology;  others  think  botany 
is  largely  an  applied  science,  consisting  in 
part  of  mere  applications  of  other  sciences; 
some  conceive  the  science  as  largely  re- 
stricted to  one  of  its  phases,  as,  taxonomy, 
morphology  or  physiology ;  and  stiU  others 
maintain  that  botany  is  not  a  single  science 
but  a  group  of  distinct  sciences  with  noth- 
ing in  common  except  the  fact  that  they 
are  concerned  with  the  phenomena  pre- 
sented by  plants. 

Segregation  and  specialization  in  vari- 
ous lines  of  botanical  activity  seem  to  be 
a  natural  process  necessarily  attendant 
upon  scientific  progress.  Competition  be- 
tween these  lines,  each  of  which  seeks  to 
gain  the  ascendency,  and  to  become  recog- 
nized as  the  true  representative  of  the 
science,  also  seems  not  only  natural,  but 
necessary  to  normal  and  progressive  devel- 
opment. There  exists,  however,  a  suffi- 
ciently close  analogy  between  the  evolution 
of  a  science  and  certain  phases  of  organic 
development  to  justify  the  consideration 
of  a  well-established  biological  principle  in 
discussions  of  the  relative  importance  of 
different  branches  of  the  science,  or  the 
promise  which  they  hold  out  of  contrib- 
uting most  to  its  advancement.    This  prin- 
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eiple  states  that  '^the  point  of  departure 
of  the  progressive  lines  of  one  period  of 
time  has  not  been  from  the  terminal  types 
of  the  lines  of  preceding  ages,  but  from 
points  farther  back  in  tiie  series/*  The 
evidence  is  not  wanting  that  the  new  and 
progressive  lines  of  botanical  activity  do 
not  originate  directly  from  the  most  highly 
specialized  branches  of  the  science,  but 
from  the  more  tmspecialized  portion. 
Thns  arose  ecology,  pathology  and  genetics, 
and  so  doubtless  will  the  future  see  the 
origin  and  development  of  other  important 
and  vigorous  branches  of  this  science. 

It  seems  inevitable  that  from  time  to 
time  each  branch  of  the  science  will  pass 
through  eras  of  reconstruction  unless,  in- 
deed, ''it  is  assumed  that  the  existing  order 
is  a  closed  system  within  which  men  can 
and  should  rationalize  their  conclusions, 
but  only  within  that  system  and  ever  under 
its  authority."  But  such  a  philosophy  is 
incompatible  with  the  modem  spirit  of 
progress,  which  is  constantly  utilizing  accu- 
mulated experience  in  the  development  of 
new  points  of  view  and  demanding  a  fre- 
quent readjustment  of  the  relations  exist- 
ing between  allied  lines  of  investigation. 
The  organization  of  the  science,  however, 
implies  much  more  than  the  harmonious 
adjustment  of  relations  between  its  various 
branches,  or  agreement  as  to  their  proper 
sphere  of  activity.  It  requires  that  botan- 
ists realize  that  their  duties  are  not  fulfilled 
by  investigation  alone,  but  that  there  is 
also  incumbent  upon  them  the  obligation 
to  give  serious  consideration  to  what  for 
want  of  a  better  term  may  be  called  the 
business  affairs  of  the  science.  If  the  great 
body  of  investigational  work  now  in  prog- 
ress is  to  have  continued  growth  and  op- 
portunity for  unrestricted  expansion,  the 
means  must  be  forthcoming  to  provide  for 
its  support,  and  to  assure  the  protection 
of  its  interests.    Society  must  be  looked  to 


as  the  source  of  these  means,  and  how  fredy 
they  are  given  and  what  restrictioiis  or 
limitations  are  imposed  with  respect  to  the 
manner  in  which  they  are  to  be  applied 
will  depend  largely  ui>on  the  degree  to 
which  there  is  developed  in  the  public  at 
lai^  a  sympathetic  appreciation  of  the  aim 
and  purpose  of  the  science  of  botany. 

It  is  relatively  easy  to  obtain  financial 
support  for  a  scientific  enterprise  which 
promises  speedy  returns  in  kind,  but  when 
the  energy  expended  in  such  an  enterprise 
is  devoted  solely  to  securing  showy  and 
immediately  practical  results,  then  does 
scientific  education  become  a  mere  matter 
of  merchandise  and  science  itself  is  de- 
graded to  the  level  of  a  trade.  Public  sap- 
port  to  scientific  enterprise  must  be  secured 
on  some  other  basis  than  that  of  annual 
dividends.  Results  of  great  and  permaneot 
benefit  to  society  may  rightfully  be  ex- 
pected, but  they  must  be  looked  for  in  tiie 
better  understanding  of  the  forces  of  na- 
ture and  their  application  to  the  promotion 
of  human  welfare,  in  the  development  of 
constructive  habits  of  thought,  which  tends 
to  forecast  the  future  by  an  analysis  of  the 
facts  of  the  present,  and  in  the  social 
progress  which  will  be  favored  by  a  dearer 
perception  of  the  relations  existing  betweoi 
plants  and  man. 

It  is  fruitless  merely  to  affirm  that  more 
attention  should  be  given  to  the  daims  of 
science,  or  to  condemn  the  non-scientifio 
classes  for  estimating  the  importance  of 
scientific  woiic  according  to  its  money 
value.  I  am  persuaded  that  the  mudi- 
deplored  tendency  to  look  for  immediate 
and  practical  returns  from  scientific  woik 
is  due  less  to  crass  and  sordid  motives  than 
to  a  lack  of  right  understanding  of  the 
manifold  ways  in  which  science  exerts  a 
beneficent  influence  upon  the  affairs  of  men. 
This  disability,  however,  is  not  beyond 
remedy,  and  wiU  be  much  less  in  evidence 
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when  greater  attention  is  given  to  the  edu- 
cation of  the  individual  along  lines  which 
wUI  lead  to  a  better  perception  of  the  real 
meaning  of  science.  Organization  and 
tuiily  of  spirit  and  purpose  directed  to  the 
scientific  education  of  the  public  are  essen- 
tial if  practical  men  are  to  be  brought  to 
see  that  their  interests  will  be  furthered 
1^  encouraging  scientific  work  and  if  socl- 
es is  to  be  depended  upon  for  its  liberal 
support. 

Finally,  it  is  an  obligation  of  the  botan- 
ist to  recognize  the  beneficent  influence  of 
personal     association.       The     inspiration 
gained  by  participation  in  the  annual  meet- 
ings of  our  scientific  societies  and  associa- 
tions is  too  well  appreciated  to  need  elabo- 
ration or  conunent    Similarly,  the  impor- 
tance of  the  close  personal  relation  between 
the  student  beginning  research  and  his  in- 
structor is  clearly  understood.    But  it  is 
ot  the  possibilities  which  lie  in  the  closer 
personal   association  between  the  junior 
and  the  senior  members  of  this  society  that 
I  would  speak.    It  is  sometimes  said  that 
the  younger  generation  is  inclined  to  be 
dogmatic,  self-sufficient  and  somewhat  dis- 
regardful  of  the  wisdom  and  knowledge 
acquired  by  their  elders.    If  this  be  true, 
it  is  largely  because  the  printed  page  has 
been    substituted   for   the   more   natural 
means  of  communication  between  individ- 
uals.   But  the  printed  page  transmits  very 
imperfectly  the  intangible  something  we 
call  personality,  that  power  to  kindle  in 
others  the  fire  of  enthusiasm,  to  develop 
that  point  of  view  which  leads  to  creative 
thinking,  and  to  point  the  path  to  that  in- 
sight and  vision  which  has  been  attained  by 
those  of  riper  wisdom.    The  younger  gene- 
ration needs  the  personal  inspiration  and 
guidance  which  it  is  within  the  power  of 
their  elders  to  give,  nay,  more,  they  stand 
alert  and  expectant  awaiting  the  time  when 
their  natural  leaders  may  signify  their  will- 


ingness to  give  them  counsel  and  instruction. 
When  the  senior  members  of  this  socie^T 
raise  the  banner  of  wisdom  and  experience^ 
and  sound  the  assembly  call,  th^  will  find 
their  juniors  quick  to  desert  the  paths 
which,  like  those  in  a  woods,  end  nowhere, 
or  which  lead  over  the  heights  of  purely 
intellectual  gratification,  or  through  the 
picturesque  valleys  of  individualism,  and, 
rallying  to  their  standard,  be  content  to 
march  together  along  the  broad  road  of  co- 
operation, and  united  effort,  which  ulti- 
mately leads  to  the  heights  of  progress. 
And  then  when  our  leaders  shall  approach 
the  end  of  life's  journey,  they  will  have 
the  satisfaction  of  knowing  that  although 
their  printed  works  may  soon  be  super- 
seded or  sink  into  oblivion,  the  influence  of 
their  inspiration  and  personalily,  perpetu- 
ated Ihrough  theilr  friends  and  fellow- 
workers,  will  endure  for  all  time. 

W.  W.  Stookbebgeb 

U.  S.  BKPA&TMXNT  or  AOBICUI/FtlBX 


PBBMEDICAL  EDUCATION 

ly  Cincinnati  on  January  17,  1914,  a  con- 
ference was  held  under  the  auspices  of  the 
faculty  of  medicine  of  the  Uniyersity  of  Cin- 
cinnati. Bepresentatives  of  many  medical 
colleges  and  of  academic  institutions  had 
been  invited  to  be  present  at  the  meeting  and 
to  participate  in  the  discussion  upon  what 
has  been  called,  very  widely,  ^'premedical 
education.''  The  object  of  this  conference 
was  to  draw  together  the  academic  and  medi- 
cal institutions  for  the  sake  of  more  satis- 
factory preparation  of  students  for  medicine. 

In  opening  the  conference  the  chairman 
spoke  as  follows: 

In  a  lecture  to  his  students  in  1821,  Dr.  Graves 
said  that  the  practise  of  medicine  can  not  be 
taught  or  learned  bj  hearsay.  Later  in  his  intro- 
ductory lecture  at  the  opening  of  the  session  of 
1837-38  he  enlarged  upon  his  fonner  remarks,  and 
said:  ^'No  profession  requires  a  sounder  prelim- 
inary education  than  ours,  and  in  none  ought  edu- 
cation to  be  more  studiously  directed  to  promote 
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the  activity  and  development  of  the  mental  powers, 
especiallj  those  connected  with  the  habit  of  ob- 
servation as  well  as  with  the  judgment  and  mem- 
ory." Dr.  Graves  realized  the  importance  of  in- 
dividual judgment  which  must  be  based  upon 
trained  observation,  and  the  dangers  of  the  mem- 
ory method  which  is  always  founded  on  authority. 
He  was  interested  in  premedical  education. 

This  conference  has  been  arranged  for  the  pur- 
pose of  centering  your  attention  upon  the  prob- 
lems of  medical  education,  and  especially  of  pro- 
medical  education.  It  is  evident  to  those  of  us 
who  are  medical  teachers  that  if  we  are  to  keep 
medicine  what  it  is  said  to  be  and  what  often  it  is 
not— one  of  the  learned  professions — ^we  must  have 
the  assistance  and  the  active  cooperation  of  the 
colleges  of  liberal  arts  and  sciences.  It  is  to  the 
eoUeges  of  arts  and  sciences  that  we  must  look 
for  sound  preliminary  education  for  medicine. 

For  exercise  and  development  of  the  powers  of 
observation  the  sciences,  physics,  chemistry  and 
biology,  are  most  important.  The  laws  of  these 
are  eoastantly  applied  during  the  whole  life  of  the 
physician.  Without  them  the  study  and  practise 
of  physic  becomes  an  affair  of  memory  instead  of 
being  one  of  reason.  More  and  more  the  prob- 
lems of  medicine  are  coming  to  be  chemical  prob- 
lems—biochemical, if  you  please.  Biochemistry  is 
the  chemiatry  of  the  tissues  and  fluids  of  the  body. 
These  materials  belong  to  that  comparatively  new 
class  which  we  call  colloids  which  are  investigated 
most  satisfactorily  by  physico-chemical  methods. 
Physics  and  chemistry  are  therefore  the  basis  of 
the  study  of  the  phenomena  of  life.  There  is  not 
room  in  the  medical  curriculum  for  these  subjects. 
They  must  belong  in  the  premedical  years — ^to  the 
courses  in  colleges  of  arts  and  sciences,  and  in 
such  colleges  they  must  be  thoroughly  studied  in 
laboratory  courses.  They  can  not  be  studied  in 
lecture  courses.  We  therefore  wish  to  discuss  the 
matter  of  satisfactory  courses  in  physics,  chemis- 
try and  biology. 

It  is  almost  unnecessary  to  say  that  with  this 
science  training,  language  work  should  not  be  neg- 
lected. This  is  especially  true  of  Ehiglish.  Many 
of  our  otherwise  well-trained  students  are  deplor- 
ably ignorant  of  their  own  language.  They  need 
German  and  French,  to  be  sure,  but  they  need  to  be 
able  to  use  their  mother  tongue.  We  wish  to  dis- 
cuss the  matter  of  English,  German  and  French. 

€o  much  for  the  subject  matter  of  premedical 
courses. 

The  quality  of  the  students  is  just  as  important. 
The  medical  schools  of  the  first  grade  are  inter- 


ested in  teaching  a  few  good  students,  not  in  te&eb- 
ing  large  classes.  The  United  States  is  already 
overstocked  with  doctors.  It  needs  no  more  phjttl- 
cians,  but  it  needs  better  ones.  The  influence  of 
these  facts  is  shown  already  in  the  attempts  of  cer- 
tain schools  to  limit  the  number  of  students  la 
their  classes.  With  good  students  in  small  elsssee 
we  expect  to  obtain  better  results  than  we  eoold 
possibly  expect  even  with  good  students  in  larfre 
classes.     Mass  teaching  is  never  successful. 

Small  classes  of  good  students  in  medical  schools 
will  be  useful  in  another  direction.  The  teadiing 
will  improve.  The  colleges  of  arts  and  scie&ees 
can  affect  the  character  of  medical  teaching  hj 
sending  only  well-prepared  students  to  medical 
schools.  Good  students  are  critical  and  teaehen 
are  very  susceptible  to  criticism. 

80,  for  the  good  of  both  colleges  of  arts  lad 
sciences  and  of  medical  colleges,  a  cooperati?e  Ar- 
rangement should  have  the  greatest  value,  and  socn 
an  arrangement  should  ultimately  affect  to  a  gob- 
siderable  extent  the  whole  medical  profession  and, 
through  it,  the  general  public. 

There  is  another  important  aspect  in  this  pro- 
posed closer  association  of  medieal  schools  and 
colleges  of  arts.  Tou  know  that,  as  a  rale,  the 
state  standards  for  practise  tend  to  lag  bdund— 
to  be  influenced  by  medical  schools  of  the  lover 
grades.  If  the  colleges  of  arts  will  let  it  be  ksoiri 
to  their  students  that  without  two  specified  fn- 
medical  years  in  college  science  they  can  not  prac- 
tise ilk  the  I>akotas,  in  Iowa,  in  Minnesota,  Colo- 
rado, Indiana  or  Kentucky — ^that  is  to  say  that 
certain  states  will  not  consider  them  suffieiestlj 
well-educated  to  practise — ^the  eolleges  themselTes 
will  be  benefited;  the  medical  schools  will  be 
helped;  the  schools  of  a  low  grade  will  be  emhar- 
rasaed,  and  the  state  boards  will  be  stimulated  to 
be  more  active  in  enforcing  standards  whidi  wili 
make  it  more  possible  to  protect  the  public  from 
the  half -educated  doctor. 

I  hope  that  at  this  conf  ermce  we  may  be  able  v> 
eome  to  some  understanding  which  will  make  it 
poflsibla  for  us  all,  and  for  others  who  are  not  here 
to-day,  to  work  toward  the  ends  wliieh  I  have  ml* 
gested.  It  is  for  the  benefit  of  all  the  people  that 
we  are  working.  The  people  are  subject  to  Hi-pre- 
pared doctors;  they  are  preyed  upon  by  quacks 
and  charlatans.  '  *  The  higher  the  standards  of  eda- 
cation  in  a  profession,  the  less  marked  will  be  the 
charlatanism. ' ' 

Following  these  remarks  a  series  of  Aoit 
prepared  papers  were  devoted  to  the  melliods 
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used  and  the  scope  of  ^^  premedical "  courses  in 
biology  (Professor  Guyer,  of  Wisconsin),  in 
diemistry  (Professor  Jones,  of  Cincinnftti),  in 
physics  (President  Ayres,  of  Tennessee)  and 
in  modem  languages  (Professor  Brandon,  of 
Miami).  Following  these  papers  the  meeting 
was  Oldened  for  general  discussion  in  which 
many  members  of  the  conference  took  part. 

The  gist  of  the  discussion  appeared  to  be 
diat  certain  preliminary  work  was  necessary 
for  medicine,  and  that  certain  other  prelimin- 
ary work  was  advisable.  Furthermore,  it 
seemed  that  the  necessary  work  should  lie  in 
biology,  physics,  chemistry  and  a  modern 
language,  preferably  German;  that  a  substan- 
tial enough  knowledge  of  these  sciences  could 
not  be  acquired  in  a  single  premedical  year; 
and  that  while  it  might  be  acquired  in  two 
years  of  college  work,  no  time  was  allowed  in 
a  two-year  course  for  various  studies,  such  as 
psychology,  logic,  economics  and  other  advis- 
able subjects.  Al^,  it  was  said  that  even  at 
the  present  time  the  average  age  of  gradua- 
tion in  medicine  was  about  27.5  years,  and 
that  there  was  evidence  of  wasted  time  some- 
where. Again  it  was  urged  by  some  members 
of  the  conference  that  a  sharp  uniformity  of 
preparation  was  not  a  wise  thing  to  accom- 
plish, but  that  some  latitude  should  be  allowed 
in  preparation,  provided  only  that  students 
who  intend  entering  upon  the  study  of  medi- 
cine should  be  well  equipped  with  a  working 
knowledge  of  the  fundamental  sciences,  and 
enough  of  the  humanities  to  insure  breadth. 

Sefore  adjournment  a  resolution  was 
adopted  and  sent  to  every  college  represented 
at  the  conference.  Later  other  colleges  and 
even  a  few  individuals  were  included  in  the 
list.     The  resolution  follows: 

In  view  of  the  id«as  expressed  in  this  conference, 

Sa  it  Besolved,  That  the  representatives  of  the 
wrioiis  colleges  confer  with  their  respective  facul- 
ties to  ascertain: 

1.  IKThat  courses  of  a  premedical  nature  are  of- 
fered by  them  in  chemistry,  physics,  biology  and 
langroages. 

8.  "What  changes,  if  necessary,  can  be  made  io 
e^tablieh  nniformity   of  essentials   in   premedical 


3.  Whether  it  is  possible  to  reduce  the  total  time 
now  required  to  obtain  the  M.D.  degree,  by  elimina- 
ting duplication  of  work  existing  in  graded  schools, 
high  schooU,  colleges  and  medical  schools.  Tour 
committee  is  of  the  opinion  that  this  is  feasible. 

4.  What  arrangements  are  made  for  granting  the 
bachelor's  degree  after  satisfactory  completion  of 
two  or  three  years'  college  work  and  one  or  two 
years  in  a  Class  A  plus  medical  school^  and, 

Be  It  Further  Besolved,  That  the  action  taken  by 
the  various  faculties  be  reported  to  Paul  G.  Wool- 
ley,  University  of  Cincinnati,  chairman  of  the  gen- 
eral conference  committee,  for  tabulation,  and  that 
this  committee  may,  at  its  discretion,  call  another 
general  conference  of  the  colleges  interested  in 
this  movement. 

(Signed)         M.  F.  Guteb,  Chairmafi, 
Habrt  H.  Holmes, 
Laudbr  W.  Jones, 
HsNBY  McE.  Knoweb, 
E.  L.  Bice 

By  the  time  that  the  resolution  was  ready 
to  be  mailed  a  communication  had  been  re- 
ceived from  Professor  Holmes,  of  Earlham 
College,  which  it  seemed  might  furnish  an 
excellent  basis  for  faculty  and  departmental 
discussion.  Accordingly,  Professor  Holmes's 
letter  was  embodied  in  a  communication  sent 
to  each  college.    This  letter  was  as  follows: 

My  Dear  Sir:  The  following  remarks  have  come 
from  Professor  Holmes,  of  Earlham  College,  who 
was  a  member  of  the  Cincinnati  Conference  on  Pre- 
medical Education.  It  seems  to  me  that  these  sug- 
gestions furnish  a  very  thorough  basis  for  the  dis- 
cussion of  Premedical  Courses  in  Colleges  of  Arts 
and  Sciences. 

''I  want  to  suggest  that  our  committee  (or 
yours)  map  out  a  fairly  definite  three  years '  course 
of  college  work  and  persuade  a  large  number  of  col- 
leges to  grant  the  degree  of  B.S.  or  A.B.  on  the 
satisfactory  completion  of  this  and  one  year 's  work 
in  a  'Class  A  Plus'  medical  school.  It  does  not 
meet  the  situation  to  arrange  this  unless  nearly  all 
the  work  is  rather  strictly  outlined.  Three  years  of 
general  elective  work  could  be  a  very  poor  prepa- 
ration for  medicine  and  the  whole  effect  could  be  a 
hodge-podge  not  deserving  the  A.B.  or  B.S.  degree. 
We  must  have  a  consistent  major  medical  and  pre- 
medical,  for  this  period. 

"The  present  'Class  A  Plus'  requirements  of 
only  two  years  college  work,  even  though  certain 
needed  subjects  are  specified,  cuts  short  the  fonn- 
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dAtion  of  ehemifltrj  flo  dasperatelj  needed  in  medi- 
cine, pennlts  of  but  one  modem  langnage  (beeaose 
of  Umlted  time),  and  jet  both  German  and  French 
are  required  at  Johna  Hopkins  and  needed  ever j- 
where,  and  if  the  student  attempts  to  take  both 
chemistry  and  biology  during  these  two  years  he 
can  carry  physics  only  at  the  expense  of  loading 
with  three  sciences  at  the  same  time — questionable 
in  college.  This  plan  doesn't  allow  for  general 
culture. 

"How  much  better  to  have  the  student  of  medi- 
cine splendidly  prepared  in  all  the  fundamental  es- 
sentials of  his  prof ewion  by  three  years  in  a  col- 
lege atmosphere  with  a  little  time  for  broader  cul- 
ture. Many  who  are  not  willing  to  spend  four 
yean  for  a  college  degree  or  three  yean  as  indi- 
cated would  do  so  if  they  were  to  be  rewarded 
with  such  a  degree  after  the  first  year  in  the  med- 
ical school.  The  standard  of  medicine  would  be 
raised  and  colleges  themselves  hold  their  students 
longer  than  at  present.  A  few  who  now  take  four 
years  might  stop  with  only  three,  but  this  would 
be  more  than  made  up  by  the  two-year  students 
who  remain  for  three  years. 

"Of  course  the  state  uniyersities  and  some 
others  have  an  arrangement  for  granting  the  B.S. 
to  their  own  men  after  three  years  in  college 
courses  and  one  in  their  own  medical  school  but 
what  we  need  is  a  uniform  standard  for  a  large 
number  of  colleges,  a  standard  that  forces  fuU 
training  in  the  essentials.  We  save  a  year  and 
gain  much. 

"Since  I  am  not  a  biologist,  I  leave  the  detaila 
of  that  subject  to  be  filled  in  by  the  rest  of  you. 
The  laboratory  time  is  measured,  not  by  any 
credit  system,  for  that  varies,  but  by  actual  re- 
quired periods  of  work.  The  electives  possible 
should  not  be  permitted  in  science  or  mathematics. 
This  insures  a  broader  training.  If  we  get  a  score 
or  more  colleges  to  agree  to  this  arrangement  we 
may  persuade  the  American  Medical  Association 
to  publish  a  list  of  'Claas  A  Plus  Pre-medical  Col- 
leges.'   Why  not!" 

The  following  is  Professor  Holmes's  schedule  of 
the  three  years'  work: 

FIRST   TXAft 

Chemistry,  General: — At  least  72  hours  of  lectures. 

At  least  144  hours  of  laboratory. 
Physics: — Same  as  chemistry. 
German: — At  least  144  lectures. 
Mathematics: — ^Algebra  and  trigonometry,  at  least 

72  hours. 
Ehetoric: — At  least  72  hours. 


SBO0N1> 

Chemistry: — Must  include  some  qualitative  ud 
quantitative  analysis.  At  least  72  leetuies  ui 
144  hours  laboratory. 

Biology: — Similar  to  chemistry. 

German: — ^At  least  108  lectures. 

Elective: — 108  hours  outside  science  and  mitiie- 
maticsw 


Chemistry: — ^Must  include  organic:   lectniCB,  72; 

laboratory,  96  hours;  any  other  chemistry  ]ab- 

oratory,  48  hours. 
Biology: — Similar  to  chemistry. 
French: — 144  hours. 
Elective: — 108  hours  outside  science  and  nitks* 

matics  group. 

Note. — ^Hours  refer  to  the  entire  year.  Tte 
above  is  merely  the  minimum  and  in  many  esam 
could  be  increased  slightly. 

The  results  of  the  oorrespondenoe  are  xntv 
eeting,  not  so  much  because  so  many  inskitD* 
tions  responded,  as  on  account  of  the  natoie  of 
the  responses.  As  is  usual  .in  such  instsncei 
'those  who  were  really  interested  continned  the 
discussion,  the  uninterested  dropped  it  Tbis 
again  is  of  interest  because  evidently  from  Ae 
letters,  there  are  some  very  much  needed  n* 
forms. 

One  institution  took  faculty  action  cm  die 
resolution,  and  returned  the  following: 

Be  it  resolved,  etc., 

1.  That  we  are  glad,  in  so  far  as  it  is  ponibto, 
to  arrange  our  courses  in  biology,  chemistry  tal 
physics  so  as  to  meet  the  admission  requirements 
of  the  best  medical  colleges.  That  we  are  now  de- 
ing  this  is  evident  from  the  fact  that  our  giada- 
ates  are  readily  admitted  to  the  medical  sdiool  «f 
Johns  Hopkins  University. 

2.  That  we  will  cooperate  with  tiie  medical 
schools  in  every  way  practicable  to  eJiminate 
duplication  of  work  in  ooUege  and  medical  lehool 
whenever  such  duplication  exists. 

3.  That  we  do  not  regard  a  year  in  a  medieal 
school  as  having  the  same  purpose  or  being  in  any 
sense  equivalent  to  the  senior  year  in  college;  that 
we  regard  the  two  fields  of  education  as  esssa- 
tially  different  and  distinct.  We  are  therefara  op- 
posed to  any  plan  whereby  the  bachelor's  degne 
shall  be  given  upon  the  completion  of  less  tha 
four  years  of  college  work. 

One  would  only  remark  in  commenting  apon 
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this  resolution  that  it  all  depends  iiiK>n  what 
ihe  senior  year  is  devoted  to,  whether  it  is  or 
is  not  equivalent  to  a  year  in  medical  school. 
The  senior  year  at  Purdue  in  the  course  lead- 
ing to  the  ''  B.S.  in  Science  "  is  the  equivalent 
of  a  medical  college  year  and  not ''  essentially 
different  or  distinct."  Also,  one  might  suggest 
that  the  meaning  of  equivalent  should  be 
stated  if  the  paragraph  is  to  be  forceful 
Moreover  we  shall  point  out  later,  the  main 
difficulty  in  duplication  is  not  between  college 
and  medical  schools,  but  between  college  and 
high  schools. 

Other  responses  have  come  from  presidents 
of  institutions.  Between  these  there  is  a 
world  of  difference.    One  is  as  follows: 

The   National   Educational   Association   has   a 
committee  out  on  this  question   [reform  of  the 
whole  system  of  public  schools].    It  would  be  nn- 
dcBirable  for  the  medical  schools  to  take  any  defi- 
nite action  in  conflict  with  the  recommendations 
of  this  committee,  or  with  the  action  of  the  N.  E. 
A.    I  think  that  the  best  we  can  do  at  the  pres- 
ent time  is  to  accept  the  public  school  system  as  it 
is  and  build  on  it.    Beferring  to  the  recommenda- 
tions of  Professor  Holmes,  of  Earlham  College,  I 
beg  to  say  that  I  do  not  believe  that  it  is  desir- 
able to  attempt  to  tie  down  colleges  as  to  the  char- 
acter of  their  work  for  their  degrees;  I  think  the 
eolleges  would  resent  any  attempt  to  impose  such 
anifonnity  on  them.     I  think,  further,  that  the 
eoneensua  of  opinion  at  our  conference,  including 
the  opinion  of  Dr.  Welch,  was  that  such  stereo- 
typed uniformity  was  undesirable.     No  two  men 
would  probably  agree  on  exactly  the  relative  dis- 
tribution of  time  between  the  various  subjects,  or 
on  the  most  desirable  choice  of  subjects  them- 
selves.    I,  therefore,  think  it  will  be  wise  to  keep 
out  of  the  way  of  such  complications  and  difficul- 
ties that  would  beset  us  if  we  attempted  such  uni- 
formity. 

The  writer  of  this  letter  misunderstands 
Professor  Holmes  schedule,  which  was  sug^ 
gested  as  the  form  of  a  course.  In  carrying 
out  such  a  scheme  no  limit  is  placed  uiK>n  the 
individuality  of  teacher  or  student.  The 
^relative  diatribution "  of  time  is  one  thing, 
the  essentials  of  premedical  teaching  is  an- 
other. There  is  a  least  time  in  which  the 
can  be  covered  by  the  average  stu- 


dent and  the  schedule  is  made  for  the  average. 

Allowance  is  always,  I  hope,  made  in  colleges 

at  least  for  the  brilliant  students  for  whom  no 

schedule  can  ever  be  made. 
Another  presidential  letter  follows: 
I  will  answer  first  the  questions  formulated  by 

your  committee. 

1.  We  offer  everything  required  in  the  regular 
premedical  course,  that  is,  we  fulfill  the  two-year 
requirements  of  the  American  Medical  Associa-^ 
tion  and  besides  this  have  just  adopted  an  agree* 
ment  with  Western  Reserve  Medical  College  for  a 
combination  course— three  years  at  our  own  school 
and  four  years  at  Cleveland. 

2.  I  believe  that  the  only  way  in  which  uniform- 
ity  of  essentials  in  premedical  training  can  be  ob- 
tained is  by  the  adoption  by  the  American  Medi- 
cal Association  of  standard  requirements  for  a 
three-year  course.  Our  faculty  believes  that  the 
course  suggested  by  Professor  Holmes,  of  Earl- 
ham College,  is  an  excellent  one  with  possibly  one 
or  two  minor  additions.  We  are,  at  present,  giv- 
ing everything  in  this  course  and  should  be  glad 
to  publish  in  our  catalogue  a  regular  three-year 
premedical  course  if  sanctioned  by  the  Medical 
Association. 

3.  Our  faculty  believes  that  duplication  of 
work  is  practically  unavoidable  in  view  of  the 
quality  of  teaching  done  in  certain  secondary 
schools  in  the  country.  We  believe  that  the  best 
way  to  get  efficient  teaching  in  these  schools  so 
that  work  done  there  need  not  be  duplicated  in 
college  is  to  increase  considerably  the  require- 
ments for  those  who  wish  to  teach  in  such  schools. 
Our  idea  is  that  the  present  system  of  examina- 
tion required  of  teachers  in  many  subjects  tends 
to  an  unwise  dissipation  of  energy  on  the  part  of 
the  candidate.  We  should  advise  much  stricter 
requirements  in*  that  particular  line  in  which  the 
candidate  wishes  to  teach,  with  a  thorough  exami- 
nation, and,  at  the  same  time,  elimination  of  a 
dosen  or  more  odd  subjects  now  required  in  Ohio 
teachers'  examinations.  We  believe  that  this 
method  would  make  for  the  securing  of  well-pre- 
pared specialists  in  the  various  departments  of 
secondary  schools. 

4.  As  stated  above,  we  have  made  formal  ar- 
rangements for  a  combinationi  course  only  with 
Western  Beserve  Medical  SchooL  We  are,  how- 
ever,  prepared  to  enter  into  the  same  combination 
with  any  school  in  the  A  plus  class  of  the  Ameri- 
can Medical  Association.  Our  requirements  are: 
Three  years  spent  in  residence  at  .  •  .;  the  pass- 
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ing  of  at  least  96  eemeeter  hours  of  work  here, 
with  a  total  of  128  hours  for  graduatioa;  also  the 
completion  of  the  necessary  major  and  minor  re- 
quirements in  any  of  the  courses  laid  out  in  our 
catalogue.  If  these  conditions  be  satisfied,  we  wiU 
give  a  Bachelor's  degree  to  students  in  combina- 
tion course  after  one  year's  work  in  an  A  Plus 
Medical  School. 

I  proceed  now  to  answer  your  second  letter  con- 
taining the  course  of  study  proposed  by  Professor 
Holmes,  of  Carlham  College. 

I  may  say  at  the  outset  that  our  faculty  Is 
heartily  in  sympathy  with  Professor  Holmes's 
ideas  and  believes  that  the  establishment  of  a  defi- 
nite premedical  course  with  a  list  of  improved 
premedical  colleges  would  be  of  extreme  value. 

As  stated  in  answer  to  your  first  letter,  we  are 
perfectly  willing  to  adopt  combination  courses 
giving  a  college  degree  after  three  years  spent 
with  us  and  one  year  in  an  A  plus  medical  school, 
provided  that  the  student  has  three  years  of  resi- 
dence in  .  .  .;  passes  96  hours  of  work  here  and 
a  total  of  128  hours  for  graduation  and  provided 
also  that  he  fulfills  the  major  and  minor  require- 
ments of  one  of  our  regular  courses.  We  already 
have  made  such  an  arrangement  with  the  Western 
Beserve  Medical  School. 

Our  faculty  begs  to  signify  its  approval  of  a 
three-year  schedule  as  submitted  by  Professor 
Holmes  with  the  following  suggestions:  That  the 
various  colleges  be  allowed  a  certain  latitude  as 
to  the  year  in  which  certain  subjects  are  given. 
Our  courses  in  physics,  for  instance,  are  not  open 
to  freshmen  and  could  not  be  taken  in  the  first 
year.  Possibly  a  general  statement  of  require- 
ments in  each  subject  would  meet  more  general 
approval  than  a  definitely  laid  out  program  year 
by  year  and  would  allow  various  colleges  a  little 
more  latitude  in  arranging  courses.  Our  faculty 
is  also  unanimous  in  its  feeling  that  at  least  108 
semester  hours  of  psychology  should  be  required 
in  every  premedical  course,  since  this  subject  is 
practically  indispensable  to  a  well-equipped  med- 
ical man  of  to-day. 

With  the  above  suggestions,  we  are  heartily  in 
agreement  with  the  proposed  plan  and  are  willing 
to  adopt  it  should  it  receive  the  sanction  of  the 
American  Medical  Association. 

In  this  letter  the  qi^iality  of  teaching  in  the 
secondary  schools  is  mentioned.  This  I  shall 
comment  upon  later.  I  wish,  however,  at  this 
point  to  emphasize  the  method  suggested  for 
improving"  the  teachinfr  ability  and  therefore 


the  quality  of  the  teaching  in  secMidary 
schools.  The  question  of  psychology  is  also 
touched  upon.  Certainly  a  course  in  p^bol- 
ogy  should  be  a  prerequisite  for  graduation  in 
medicine.  Without  it  there  is  little  vslue  m 
courses  on  mental  diseases,  but  any  introduc- 
tory course  should  be  supplemented  later  by  a 
brief  course  in  experimental  psychology,  sad, 
for  those  who  desire  to  go  more  deeply  into 
psychiatry,  a  thorough  course  should  be 
offered. 

Among  the  letters  which  haye  been  re- 
ceived, there  are  two  from  deans  which  deserve 
quoting.  The  first  begins  with  an  outline  of 
the  work  offered  for  the  degree  B.S.  It  tben 
says: 

We  have  had  one  case  granted  the  privilege  ef 
being  absent  during  the  senior  year,  counting  tte 
work  of  the  medical  college  as  equivslent  to  our 
senior  work.  It  did  not  appeal  to  us  very  strongij 
for  several  reasons.  First,  the  difficulty  of  gettiitg 
the  reports  of  standing  at  proper  times  sad  tan- 
trolling  thesis  work.  This,  of  course,  was  a  miaor 
difficulty,  but  none  the  less  annoying.  Second,  ms 
the  fact  that  high-grade  students  are  not  ss  a  rok 
interested  in  such  a  scheme.  With  us  it  has  ap- 
parently applied  to  an  unstable  group  of  stndeat^ 
restless  under  university  restrictions  and  appar- 
ently constitutionally  unable  to  remain  in  ssj  ia- 
stitution  for  more  than  a  year  or  two.  Suck  ■» 
are  neither  good  r^resentatives  of  the  eoHege 
from  which  they  go  nor  desirable  candidatei  tor 
the  medical  college  in  which  they  matrieolata 

May  I  suggest  another  possible  solution  f  Sup- 
pose we  realize  that  four  years  is  not  a  diviaeiv 
appointed  length  of  time  for  either  baceaknreate 
or  medical  degree.  Suppose  we  recognize  the  faH 
that  the  degree  represents  a  definite  amoont  ol 
work  satisfactorily  done.  Suppose  that  we  abo 
allow  men  of  sufficient  mental  strength,  indns^ 
and  eagerness  to  do  the  work  in  three  yeaiS)  eitbff 
in  the  college  or  in  the  medical  schooL  If  i^ 
were  done,  would  not  the  same,  if  not  a  befcts, 
result  be  reached  f  Certainly  high-grade  nea 
would  be  rewarded  for  their  ability  and  indnstrj 
and  a  short  cut  to  two  degrees  would  not  bs  of- 
fered to  all  sorts  of  candidates  Whether  in  imi' 
versity  or  in  medical  college  there  seems  no  good 
reason  why  a  man  should  not  have  one  or  two 
ways  of  obtaining  credit,  either  by  taking  tt« 
subject  or  by  eicamination. 
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Ai  it  staadB,  all  of  our  courses  of  study  are  ar- 
ranged for  the  average  man,  and  the  average  iatel- 
leet  of  Hve  hundred  people  does  not  come  very 
high.  An  easy  inference  is  that  many  bright  men, 
both  in  the  university  and  in  the  medical  college, 
are  merely  marking  time.  A  method  such  as  I 
snggest  has  nothing  against  it  save  the  sanctity 
we  have  thrown  around  the  four-year  idea  of  the 
amount  of  work  required  for  a  degree.  If  re- 
qmrements  for  a  degree  were  measured  in  quan- 
tity and  quality  of  work,  instead  of  in  time,  many 
of  the  diffieukies  of  which  we  complain  would  dis- 
^)pear. 

I  have  no  sort  of  objection  to  the  plan  as  outlined. 
It  is  substantially  that  put  in  practise  in  1895  by 
a  number  of  institutions  maintaining  premedical 
eonrses  by  private  arrangement  with  medical  col- 
leges. I  will  present  the  communication  to  the 
faculty  for  consideration  and  action,  but  I  doubt 
if  we  would  care  to  advertise  a  three-year-in-and- 
one-year-out -degree.  That  a  baccalaureate  degree 
should  not  be  given  for  work  done  in  absentia  is 
almost  a  necessity  if  the  degree  is  protected. 

A  scheme  which  will  give  the  man  of  exceptional 
ability  a  chance  would  i^peal  to  me.    At  present 
oar  educational  systems  favor  the  average  man  and 
penalize  the  exceptional  man.    We  spend  too  much 
time  trying  to  put  a  polish  on  a  buckeye  which 
should  be  given  to  mahogany.    However,  count  on 
me  to  attempt  to  put  anything  through  the  com- 
mittee agrees  upon.    I  feel  it  is  about  time  we  are 
getting  down  to  fundamentals  in  this  joint  be- 
tween university  and  professional  schools.    If  the 
fundamentals  are  not  such,  then  what  I  have  said 
is  without  significance;  but  being  in  close  contact 
with  medical  and  university  education  makes  me 
absolutely  certain  that  any  attempt  to  shorten  the 
time  before  the  degree  of  M.D.  can  be  secured,  by 
elimination  of  English  and  other  cultural  studies, 
is  baaicallj  wrong  and  foredoomed  to  failure. 

This  letter  is  to  me  an  exceptionally  strong 

one,  for  I  feel  that  it  hits  the  nail  exactly  and 

evenly  on  the  head.    The  "  divinely  appointed 

length  of  time  "  occupied  in  the  various  diri- 

sions    of    an   individual's  educational   career 

needs    consideration.     Let  us  by   all  means 

measure    a    man  first  hy  the  quality  of  his 

work,  and  second  by  the  quantity,  and  then 

help  him  in  the  way  he  should  go,  and  if  he 

deserves  it,  i£  he  is  mahogany — ^polish  him;  if 

be  is   a  nut — give  him  .what  polish  we  can 


spare'  from  the  finer  work,  or  plant  him  in 
another  soil. 

The  second  letter  that  I  wish  to  quote  in 
this  connection  is  from  a  medical  dean  of  a 
university  where  two  courses  are  offered  in 
preparation  for  medicine,  a  one-year  and  a 
two-year  course,  the  latter  leading  with  addi- 
tional medical  years  to  the  degree  B.S.  This 
letter  says  that  when  conditions  change,  they 
in  that  university  are  prepared  to  make  a  re- 
arrangement which  will,  the  dean  believes,  be 
an  improvement.    And  further. 

The  most  serious  problems  with  us  arise  from 
the  inefficiency  of  the  high  schools,  especially  in  the 
elementary  science  and  language  courses.  8o  few 
of  our  high  schools  (and  I  think  the  conditions  are 
essentially  the  same  throughout  the  greater  por- 
tion of  the  South)  give  acceptable  courses  in  scIt 
enoe  and  modem  languages  that  for  praetieal  pur^ 
poses  they  may  be  left  out  of  conaideration.  The 
result  is  that  the  college  courses  must  necessarily 
be  more  elementary  in  character  and  of  lower 
grade  than  they  otherwise  should  be.  A  course  in 
general  chemistry,  for  instance,  arranged  for  stu- 
dents who  have  had  in  the  high  schools  an  elemen- 
tary course  in  general  chemistry  with  laboratory 
work  would  be  of  a  much  higher  grade  than  a 
course  arranged  for  students  without  such  preUm- 
inaiy  training.  So  long  as  this  condition  exists 
there  will  be  very  little  improvement  in  ''cheimiB- 
try  1"  or  ** zoology  1"  or  "physics  1."  The 
weak  elementary  courses  strike  at  the  foundations 
of  a  sound  science  training  and  so  long  as  chem- 
istry 1  is  weak,  chemistry  2,  3  .  .  .  jb  will  not  be 
all  that  we  expect  of  them.  The  problem  with  us 
is  therefore  the  strengthening  of  ehemistry  1. 

In  the  absence  of  adequate  high  school  courses 
one  obvious  remedy  is  the  introduction  into  the  col- 
lege curriculum  of  a  group  of  elementary  seienee 
courses  supplementary  to  the  high  school  course. 
This  has  been  done  in  the  modem  language  de^ 
partment  here.  Such  an  altemative  will  necessitate 
an  additional  "college  year"  which  for  many  rea- 
sons is  objectionable.  The  college  should  do  less 
rather  than  more  of  the  high  school  work. 

This  letter  calls  attention  to  the  fact  that 
high  schools  offer  courses  in  physics,  chemis- 
tiy  and  biology,  and  that  they  offer  incom- 
plete courses,  which,  however  valuable  they 
may  be  to  the  individual  who  is  not  going  to 
study  medicine,  waste  the  time  of  the  one  who 
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%$  going  to.  The  remedy  is  obyioas.  The  hi| 
school  should  limit  its  incomplete  scientific 
work  for  the  many  who  do  not  expect  to  fol- 
low scientific  courses  in  college^  and  either 
offer  complete  courses  for  those  who  do  expect 
to  do  scientific  work,  or  leave  the  introductory 
science  to  the  college*  Such  a  program  would 
mean  a  certain  amount  of  individual  work 
along  the  lines  of  vocational  guidance,  a  thing 
which  is  being  done  more  and  more  in  prep- 
aration for  the  trades,  and  with  excellent  re- 
sults. It  has  not  been  applied  to  the  profes- 
sions. As  the  age  of  graduation  has  iucreaaed 
it  has  become  evident  that  some  method  must 
be  devised  which  shall  save  the  time  of  the 
student  in  order  that  he  shall  be  prepared  for 
his  life  work  before  he  reaches  senility.  I 
have  already  called  attention  to  a  possible 
method  of  applying  guidance  methods  to  pre- 
medical  students  in  high  school  and  grammar 
school,  but  so  far  as  I  know  the  experiment 
has  never  been  made. 

There  is  a  method  which  might  be  used 
certainly  in  college  and  even  in  high  schooL 
My  attention  was  called  to  it  by  my  colleague. 
Professor  Fischer,  who  designated  it  as  the 
Missouri  plan.  It  is  based  upon  a  system 
which  allows  a  student  who  does  excellent 
work  in  a  subject  additional  credit.  The  fol* 
lowing  extract  from  the  University  of  Mis- 
souri Bulletin  19ia-14  will  elucidate  the 
method: 

In  order  to  eneourage  students  to  do  the  bast 
work  of  which  they  are  capable,  the  f  aeultiea  of  the 
eoUege  of  arts  and  science  and  of  the  sehool  of  edu- 
cation credit  their  work  in  proportion  to  the  grade 
received,  thus  enabling  the  most  industrious  stu- 
dents  to  gradwtte  in  three  years.  For  each  recita- 
tion hour  for  which  the  grade  of  excellent  is  re- 
corded, the  student  will  receive  thirty  per  cent  ad- 
ditional credit.  For  each  recitation  hour  for  which 
tiie  grade  of  superior  is  recorded,  he  will  receive 
fifteen  per  cent,  additional  credit  towards  gradu- 
ation. 

The  faculty  further  recognises  that  those  stu- 
dents who  are  inferior  to  seventy-five  in  a  hundred, 
but  whose  work  is  not  estimated  by  the  teacher  as 
a  complete  failure,  are  entitled  to  some  credit 
Students  will,  therefore,  be  given  four  fifths  of  the 
normal  credit  towards  graduation  for  each  rscita- 


tion  hour  for  which  the  grade  of  inferior  is  re- 
corded. 

In  order  to  do  entire  justice  to  the  needs  of  tlie 
students  coming  to  the  University  of  Minonii,  tiie 
faculty  adopts  the  method  of  instruction  to  the 
students  of  average  ability.  Those  who  are  of  some- 
what less  ability  will  thus  receive  some  beoefit 
from  the  instruction  and  some  credit.  Those  «)io 
are  of  superior  ability  and  wiU  devote  their  best 
energies  to  their  work  will  accomplish  much  more 
than  the  average  student,  and  will  be  given  for 
this,  not  empty  honors,  but  recognition  of  their  u- 
complishments  by  additional  credit. 

There  is  one  letter  which  attacks  the  gen- 
eral elective  system.  In  this  letter  the  writer 
says  that  he  has  been  opposed  to  the  ixee  dee- 
tive  system.  His  ^  contention  has  been  that 
the  undexgraduate  should  be  free  to  select  hu 
own  aim,  such  as  law,  medicine,  commeroe  or 
engineering;  but  that  we  should  prescribe  the 
program  of  work  for  its  attainment''  Tour 
letter,''  this  professor  says,  **  gives  one  a  neir 
incentive  for  a  renewal  of  the  contest;  but  this 
time  for  a  three-year  program." 

Personally  I  believe  in  this  stand  on  the 
subject  of  electives.  I  believe  there  shooU 
be  a  very  definite  program  outlined  for  each 
student  who  has  chosen  his  field — not  a  time 
schedule,  but  a  subject  schedule — ^in  iriiich 
there  shall  be  some  space  for  electives.  And  I 
believe,  as  I  have  said  elsewhere,^  that  the 
earlier  in  the  educational  career  of  a  student 
this  schedule  can  be  put  in  force,  the  bettff. 
There  is  too  much  to  be  known  in  all  profes- 
sions to  waste  time  in  indeterminate  grazing. 

The  letters  from  professors,  aU  from  heads 
of  departments,  are  as  strong  as  those  si- 
ready  quoted.  In  almost  every  instance  the 
writers  insist  upon  thoroughness  and  upon 
essentials  rather  than  time  consumed.  Evezy 
one  insists  (though  indirectly  in  certain 
cases)  that  three  years  of  college  work  is  tfas 
least  in  which  the  average  man  can  obtain 
the  essentials  of  medical  preparatian  and  the 
other  things  which,  while  not  essential  for 
medical  practise,  are  essential  for  breadth  and 
wide  understanding.  It  was  this  thing  that 
I  have  called  breadth  which  made  our  f ore- 

1  LoMet-Clkiiie,  1914. 
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rminers  in  medicine  what  they  are  to  us. 
Without  a  wide  and  deep  social  yiaion  the 
doctor  of  the  future  will  not  he  what  he  should 
be.  Medicine  is  hecoming  more  and  more 
social.  Its  function  is  hecoming  more  and 
more  one  of  prevention.  And  a  deeper  insight 
into  human  nature,  and  a  keener  understand- 
ing of  all  the  sciences,  particularly  the  biologic, 
win  be  demanded  of  the  man  who  wiU  succeed. 

Paul  Q.  Woollet 

UNIVXB8ITT  07  ClNdNNAll 


TB0FE880B  THEOBALD  SMITH  AND  A  NEW 
OUTLOOK  IN  ANIMAL  PATHOLOGY 
The  recent  announcement  of  an  additional 
endowment  to  the  Bockefeller  Institute  for 
Medical  Eesearch,  for  the  establishment  of  a 
department  of  animal  pathology,  marks  a  f  ar^ 
seeing  and  helpful  recognition  of  the  impor- 
tance of  a  phase  of  research  now  scantily  sup- 
ported, yet  full  of  promise  for  the  physical 
and  economic  welfare  of  mankind  and  the 
well-being  of  animalkind  also.  But  as  the 
success  of  such  an  undertaking  is  after  all 
more  a  matter  of  men  than  of  money,  the  news 
that  the  projected  department  is  to  be  organ- 
ized and  conducted  by  Professor  Theobald 
Smith,  of  Harvard  University,  is  of  the  happi- 
est augury. 
■ 

Though  long  in  the  foremost  rank  of  the 
notables  of  science  in  America,  the  work  of 
Professor  Smith  has  not  often  secured,  or 
suffered,  popular  exposition.  But  he  has  had 
the  uncommon  satisfaction  of  seeing,  many 
times,  the  lines  of  thought  and  research  which 
he  has  opened  lead  sooner  or  later  to  far* 
reaching  theoretical  development  and  practical 
achievements. 

Thus  while  Br.  Smith  waa  yet  a  subordi- 

2iat6   in  the  Bureau  of  Animal  Industry  in 

Washington,  he  had  occasion  to  study  the 

Texas  fever  of  cattle,  then  the  cause  of  great 

econoznio  loss  to  the  farmers  and  cattle-men 

{^  that  as  well  as  other  states,  and  of  coun- 

iriea  the  world  over.   He  found  at  last  that  the 

diaeaae  was  incited  by  a  protozoan  parasite  so 

small  that  it  found  a  spacious  abode  within 

the  purlieus  of  a  single  red  cell  of  the  Uood, 

which  it  ruthlessly  destroyed. 


Smith  and  Kilbome  announced  also  that 
this  piroplasma,  as  it  was  called,  is  conveyed 
from  animal  to  animal  through  the  interven- 
tion of  a  cattle  tick  in  which  the  protozoan 
undergoes  a  developmental  cycle  upon  which 
the  perpetuation  of  its  kind  depends.  They 
further  learned  that  cattle  recovered  from  the 
fever  had  become  immune,  and  though  well, 
might  indefinitely  carry  the  piroplasma  in  the 
blood  and  be  a  perpetual  source  of  infection 
for  cattle  fresh  from  another  district. 

This  surprising,  unprecedented,  and,  as  it 
seemed  to  many  at  the  time,  unnecessarily 
complex  and  rather  preposterous  mode  of  in- 
fection made  good  its  claims,  and  Texas  fever 
leads  the  line  of  infectious  diseases  in  men  and 
animals,  in  which  some  insect  acts  as  inter- 
mediary host  and  sole  conveyancer  of  infective 
microbes  from  their  sources  to  fresh  victims. 
Thus  in  malaria  and  in  yellow  fever  it  is  the 
mosquito  which  is  to  blame,  and  its  suppres- 
sion in  any  country  insures  virtual  emancipa- 
tion from  these  diseases.  Thus  have  Ouba  and 
Panama  been  rescued,  and  the  way  is  open  for 
the  control  of  other  tropical  infections  in  other 
lands.  Thus  also  the  infective  agents  of 
plague  and  typhus  and  other  communicable 
maladies  are  harbored  and  dispersed  by  insects 
which  are  the  vulnerable  links  in  the  chain 
of  infection  often  most  easily  broken  through 
sanitary  control. 

The  stoiy  of  all  these  practical  achievements 
in  disease  prevention  through  the  knowledge 
and  control  of  insect  pests,  leads  back  twenty 
years  and  more  to  the  hot  and  gloomy  garret 
in  Washington,  then  the  laboratory  of  the 
Bureau  of  Animal  Industry,  and  to  Dr. 
Smith's  parasitic  cattle  tick  harboring  its  own 
invisible  protozoan  parasite.  And  Texas  fever 
no  longer  exacts  its  toll  from  man  or  beast; 
or  if  it  does  it  is  the  man's  fault.  These  im- 
mune cattle,  bearers  of  the,  to  them,  innocuous 
parasite,  head  the  procession  of  "  carriers ''  of 
infective  agents,  in  which  humana  are  now 
known  to  hold  a  conspicuous  place,  and  are 
the  bugbears  of  preventive  medicine  to-day. 

Almost  as  soon  as  Koch  had  shown  the  world 
how  easily  and  accurately  to  cultivate  bac- 
teria, more  than  thirty  years  ago,  in  the  very 
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earliest  of  the  eighties,  the  laboratories  got 
intensely  busy  in  the  search  for  new  species  of 
germs;  and  as  fast  as  forms  were  discovered 
which  incite  disease,  the  knowledge  of  how 
they  look  and  what  they  do  and  how  they  may 
be  restrained  or  destroyed  was  turned  to  the 
service  of  man  and  beast. 

But  the  researches  were  not  long  content  to 
spy  upon  the  performances  of  the  germs. 
What  the  living  threatened  body  does  to  pro- 
tect itself  against  them  when  once  they  gain  a 
foothold  became  a  subject  of  wide  and  fruitful 
inquiry.  So  the  facts  and  doctrines  and 
guesses  relating  to  immunity  and  to  infection, 
either  natural  or  acquired,  came  to  the  front. 

Pasteur  had  got  some  wonderful  results  in 
the  experimental  conference  of  immunity  to 
infection,  by  gradually  adapting  animals  to 
disease- inciting  germs,  which  were  living,  but 
whose  virulence  and  potency  had  been  artifi- 
cially reduced.  It  was  then  supposed  that  only 
the  subtle  action  of  the  living  germ  could 
conjure  forth  the  remarkable  protective  power 
apparently  created  in  artificial  immunity, 
^fany  others  were  at  work  on  these  and  kin- 
dred lines;  Dr.  Smith  among  them.  But  he 
noticed,  and  was  the  first  with  Salmon  to  an- 
nounce in  1886,  that  animals  could  be  immu- 
nized not  only  by  living  germs  but  by  cultures 
of  these  which  had  been  sterilized  and  every 
vestige  of  life  destroyed. 

This  announcement  did  not  seem  to  start 
even  a  ripple  in  the  bacteriologic  pool.  But 
the  thing  was  in  the  air.  There  were  many 
busy  workers,  and  sooner  or  later  such  a  record 
helps  more  than  is  commonly  realized  another 
explorer  who  is  heartened  to  find  his  pathway 
not  quite  untrod. 

Very  soon  it  had  been  shown  that  immunity 
to  diphtheria  may  be  secured  in  animals  not 
only  by  the  living  germs,  but  by  the  sterile 
products  of  their  life  processes.  Thus  with 
the  names  of  Loeffler,  Behring,  Roux,  Yersin 
and  many  others,  opens  the  story  of  diphtheria 
antitoxin  and  its  marvellous  benefactions  to 
mankind. 

And  so  again,  every  horse  which  is  turned 
to  the  uses  of  suffering  mortals  and  gets  his 
dosage  of  sterile  diphtheria  culture  broth  for 


the  manufacture  of  antitoxin,  is  but  anotki 
exemplar  of  the  principle  which  first  ciTstal- 
lized  in  the  light  of  the  response  which  Dr. 
Smith's  pigeons  made  to  the  sterile  hog- 
cholera  bacillus  cultures,  at  that  early  day, 
close  to  the  dawn  of  the  bacteriologic  en  in 
biology  and  medicine. 

Dr.  Smith  has  devoted  a  great  deal  of  time 
and  energy  to  the  study  of  diphtheria  and 
other  antitoxins,  both  as  professor  of  com- 
parative pathology  at  Harvard  and  as  tbe 
director  of  the  antitoxine  and  vaccine  labo- 
ratories of  the  Massachusetts  State  Board  of 
Health.  As  is  the  case  with  most  acute  ob- 
servers in  these  uncharted  fields  of  baeterioloKf 
and  immunity,  he  has  encountered  many 
striking  phenomena  which  the  lore  of  the  time 
had  not  satisfactorily  classified  or  accounted 
for.    One  of  these  carries  a  little  story. 

When  Ehrlich  was  in  this  country  in  190i 
Professor  Smith  called  his  attention  to  the 
singrular  fact  that  guinea-pigs  which  he  was 
using  to  test   diphtheria  antitoxin^  sidcened 
and   died  upon  being  injected  with  noimal 
horse  serum  several  weeks  after  they  bad  been 
injected  with  diphtheria  antitoxin.    Guinea- 
pigs  usually  do  not  mind  normal  horse  sennn 
at  all.    Such  an  extraordinary  sensitiveness  to 
normal    serum,    following    earlier    injectiona 
seemed  something  new  and  unaccountable,  and 
when  Ehrlich  got  back  to  Frankfort  he  gave 
the  problem  to  Dr.  Otto,  who  labored  with  it 
and  presently  wrote  a  paper  on  what— with  an 
attitude  of  undismay  towai^  stat-ely  adjectives 
that  is  characteristically  German — ^he  called 
the     ''Theobald     Smithsche     Phenomenon.^ 
Nowadays  the  yearly  lists  of  the  achievements 
of  research  in  infection  and  immunity  fairly 
swarm  with  studies  on  ''  anaphylaxis,"  a  phase 
of    immunity    of    which    Professor    Smith's 
guinea-pigs  afforded  one  of  the  first  recorded 
examples. 

In  the  early  days  of  bacteriology  Dr.  Smift 
called  attention  to  the  value  of  a  hent  glass 
tube,  closed  at  one  end,  such  as  was  already  '^ 
use  by  the  chemists,  for  the  puixx)ee  of  culti- 
vating many  types  of  bacteria  and  sta^fiBf 
their  biological  characters.  This  is  of  especial 
value  in  the  culture  and  study  of  llie  class  of 
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bacteria  known  as  anaerobic,  whose  activities 
are  intolerant  of  the  presence  of  oxygen. 
"  Smith's  culture  tube  "  has  long  been  held  in 
high  esteem  in  the  outfit  of  the  bacterial  labo- 
ratory. 

But  as  early  as  1890,  Dr.  Smith  called  at- 
tention to  the  fact  that  anaerobic  bacteria  are 
exacting  not  only  in  their  relations  to  oxygen, 
but  in  their  food  requirements  also;  and  he 
suggested,  and  proved,  that  attention  to  the 
latter  gave  promise  of  important  results  in  the 
stu^  of  this  class  of  germs.    He  then,  and  has 
repeatedly,  urged  that  the  addition  to  the  fluid 
media  in  the  tubes  in  which  such  organisms 
are  commonly  grown,  of  small  pieces  of  sterile 
animal  organs,  such  as  the  kidney,  fulfil  the 
required  nutrient  conditions.     The  repeated 
faint  remained  practically  unheeded  for  some 
twenty   years.      Then    through    its    adoption 
Xoguchi,  at  the  Boekefeller  Institute,  was  able 
for  the  first  time  to  cultivate  the  spirochete 
which  is  the  inciting  agent  of  syphilis,  as  well 
as    several    others    of    its   class   which   have 
hitherto  resisted  all  the  wiles  and  blandish- 
ments of  the  most  accomplished  bacteriologists, 
in  the  framing  of  the  conditions  of  culture 
and  the  tender  of  food.    With  these  cultures 
available  Noguchi  has  made  practicable  and 
safe    a   test — the   luetin    test — for   the   most 
subtle  and  obscure  forms  of  syphilis.     Thus 
the  way  is  now  open  for  the  more  ready  detec- 
tion of  this  sinister  disease,  for  the  study  on  a 
solid  basis  of  the  conditions  under  which  it  is 
manifested;  how   its  protean   characters   are 
determined ;  and  what  rational  methods  for  its 
cure   may  be  conducted.     Similarly,  scarcely 
more  than  a  year  ago,  Flexner  and  ISToguchi, 
by  an  adaptation  of  Dr.  Smith's  long  ignored 
augg^stion    about  the   food   requirements   of 
anaerobes,  have  been  led  to  the  discovery  of  the 
nature  of  the  virus  of  infantile  paralysis,  iso- 
lating: it  in  cultures  maintained  through  many 
fenerations  and  clearing  the  way  toward  a 
hopeful  outlook  for  the  prevention  and  perhaps 
the  cure  of  this  pitiful  malady. 

One  of  Professor  Smith's  striking  achieve- 
menta  is  the  establishment,  through  long  and 
patient  studies,  of  a  type  of  the  tubercle  ba- 
cillus 'vvbich  has  become  especially  adapted  to 


cattle  and  now  is  known  as  the  "  bovine  type  " 
of  the  tubercle  bacillus.  The  delimitation  of 
this  organism  and  its  difFerentiation  from 
the  human  type  have  made  possible  a  series  of 
exact  researches  by  others  on  the  frequency 
of  the  occurrence  of  the  bovine  bacillus  in  man. 
And  thus  to-day  those  who  are  engaged  in 
the  long  and  stubborn  fight  against  the  spread 
of  tuberculosis  are  on  firm  ground  when  they 
enter  the  field  of  meat  and  milk  contamina- 
tion, to  determine  the  measures  which  must 
be  taken  to  safeguard  them  at  their  source. 

These  are  some  of  the  landmarks  in  Dr. 
Smithes  achievements  during  this  quarter  of  a 
century  of  incredible  activities  on  every  hand, 
ill  the  discovery  of  microbic  disease  incitants, 
of  the  things  they  do,  and  the  reactions  of 
those  individuals  of  the  higher  sort  who  in  the 
vicissitudes  of  life  may  become  their  hosts 
and  their  victims. 

As  the  eye  ranges  over  the  stately  bibliog- 
raphy which  marks  these  years  of  Dr.  Smith's 
scientific  activities,  it  rests  upon  many  titles 
with  stories  in  them,  of  a  period  or  a  halting 
point,  in  the  growing  knowledge  of  disease  and 
its  incitants,  upon  which  the  author's  wide 
range  of  thought,  his  unventuresome  sagacity, 
and  breadth  of  vision  have  cast  helpful  and 
inspiring  light. 

While  Professor  Smith  gets  down  to  the 
humdrum  details  of  exact  research  and  record 
when  it  is  necessary — ^and  it  often  is  neces- 
sary in  all  the  ups  and  downs  of  the  common 
road  of  fruitful  biological  research — ^the  qual- 
ity which  is  perhaps  most  characteristic  is 
the  larger  view  impressed  upon  all  his  prob- 
lems. The  biological  point  of  view,  if  the 
reader  please,  in  which  the  individuality  of 
the  living  thing  Dr.  Smith  sees  bears  in  every 
feature  the  marks  of  its  heredity  and  environ- 
ment. The  tubercle  bacillus,  for  example,  is 
to  him  not  something  which  has  just  happened, 
in  the  human  and  animal  kind.  The  bacillus 
gets  his  day  in  court,  and  is  as  much  a  part  of 
the  scheme  of  things  as  is  his  more  imposing 
host.  What  happens  when  they  meet  in  a 
many-sided  conflict  of  adaptation,  and  the 
problems   which   gather   about   it   are   to  be 
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•olTed  only  by  BOBtained  attention  to  all  its 
many  aspects. 

This  larger  yision,  the  ability  to  set  the  pace 
on  a  high  plane,  the  capacity  for  work,  the 
power  of  constractiTe  leaderBhip—theee  are 
the  qualities  which  lead  those  who  know  Pro- 
fessor Smith  and  his  achicTements  to  rejoice 
that  he  is  now  to  center  his  actiyities  in  a 
field  so  full  of  promise  as  is  animal  pathology 
to-day;  and  this  with  the  opportunities  which 
the  Bockefeller  Institute  affords  those  who 
share  its  aims,  to  cany  forward  their  chosen 
work  unhurried  and  unhindered. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  S.  J.  MrrzEit,  head  of  the  department  of 
physiology  and  pharmacology  of  the  Bocke- 
feller Institute  for  Medical  Besearch,  has  been 
elected  president  of  the  Association  of  Ameri- 
can Physicians  in  succession  to  Dr.  Simon 
Flezner. 

At  its  annual  meeting,  held  on  l£ay  18,  the 
American  Academy  of  Arts  and  Sciences  Toted 
to  award  the  Rumford  Premium  to  William 
David  Coolidge  for  his  invention  of  ductile 
tungsten  and  its  application  in  the  production 
of  radiation. 

The  Franklin  Institute,  Philadelphia,  on 
Msy  20,  presented  its  Elliott  Cresson  medals  to 
Dr.  Edgar  Fshs  Smith  and  Dr.  Orville  Wright 
Addresses  were  made  on  '' Scientists  from 
the  Keystone  State,''  by  Dr.  Edgar  Fahs 
Smith  and  on  **  Stability  of  Aeroplanes,"  by 
Dr.  Orville  Wright 

HoNORART  degrees  are  to  be  conferred  by  the 
University  of  Glasgow  on  Dr.  Archibald  Barr, 
late  regius  professor  of  civil  engineering  and 
mechsnics  in  the  university;  Colonel  Sir 
William  B.  Leishman,  F.RS.,  professor  of 
pathology  in  the  Boyal  Army  Medical  College, 
and  Sir  Ernest  H.  Shackleton. 

On  May  4,  a  company  of  men  and  women, 
forest  lovers,  gathered  in  Harrisburg,  at  an 
informal  luncheon,  to  present  a  testimonial  to 
Dr.  J.  T.  Bothrock  on  his  retirement  from  the 
Pennsylvania  Forestry  Commission.  There 
were  sixty-five   present,   among  whom  were 


Oovemor  J.  K.  Tener;  Mr.  John  Birkinbine, 
president  of  the  Penn^lvania  Forestry  Abbo- 
ciation;  Mr.  A.  B.  Farquhar,  president  of  the 
Penn^lvania  Conservation  Association;  ]Cr. 
J.  Horace  McFarland,  president  of  the  Ameri- 
can Civic  Association;  President  H.  S. 
Drinker,  of  Lehigh  University,  president  of 
the  American  Forestry  Association ;  Mr.  C.  F. 
Quincy,  chairman  of  the  executive  committee 
of  the  American  Forestry  Association;  Pro- 
fessor J.  A.  Ferguson,  director  of  the  forestiy 
department,  Pennsylvania  State  College;  Hod. 
R.  S.  Conklin,  commissioner  of  f  orestiy,  Poin- 
sylvania,  and  Dr.  S.  R.  Dixon,  state  health 
commissioner  of  Pei^naylvania.  The  governor 
presented  in  behalf  of  two  hundred  and  fifty 
donors,  a  beautiful  loving  cup,  and  Mr.  Ftf- 
quhar,  Dr.  Drinker  and  Mr.  Conklin  ngdob  of 
Dr.  Rothrock's  woric  and  personality.  Dr. 
Rothrock  spoke  feelingly  in  reply. 

At  the  annual  meeting  of  the  Boston  Soa- 
ety  of  Natural  History  the  following  olBoen 
were  elected  for  the  ensuing  year:  Pruidink, 
Charles    Sedgwick    Minot;     Vice-PrendenU, 
Bobert    T.    Jackson,    Nathaniel    T.   Kidder, 
William   A.   Jeffries;   8eer€tary,   Glovff  Ml 
Allen;  Treaturer,  Edward  T.  Bouv6;  Cw^ 
cillor  for  two  years,  Alfred  C.  Lane;  Coua- 
cittor  for  three  years,  Thomas  Barbour,  Henry 
B.  Bigelow,  Miss  Cora  H.  Clarke,  Willism  0. 
Parlow,  George  H.  Parker,  John  E.  Thsyer, 
Charles  W.  Townsend,  William  F.  Whitney. 
Reports  were  made  on  the  woric  and  progreas 
of  the  year  and  an  illustrated  paper  was  pre- 
sented by  Dr.  Hubert  Lyman  Clark  on  hiB 
experiences  as  a  member  of  the  Carnegie  Insti- 
tution's expedition  to  Torres  Strait  and  the 
Great  Barrier  Beef  of  Australia.     The  two 
annual  Walker  PriEes,  awarded  for  the  best 
memoirs  submitted  on  subjects  in  natural  hisr 
tory,  were  voted  as  follows:  a  first  prixe  of  |60 
to  Miss  Marjorie  O'Connell,  A.M.,  of  the  de- 
partment of  geology,  Columbia  University^  fv 
her  essay  on  ^  The  Habitat  of  the  Euiypter- 
ida  ";  and  a  second  prise  of  $50  to  William  J. 
Crosier,  of  Cambridge,  for  his  essay  on  *^  The 
sensory  reactions  of  Holothuria  surinamengisf 
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Dr.  Zentaro  Kawase,  profeseor  of  forestry 
in  the  XJniyersity  of  Tokio,  Japan,  is  in 
America  to  make  observations  in  original  for- 
est areas,  especially  those  in  the  southern 
Appalachian  Mountains. 

Db.  £.  L.  Ekmak,  assistant  in  the  botanical 
department  of  the  National  Museum  at  Stock- 
holm, recently  visited  the  New  York  Botanical 
Qarden  for  nearly  two  weeks  on  his  way  on 
an  exploration  for  two  years  to  Santo  Do- 
mingo and  the  state  of  Pemambuco,  BraziL 

Mr.  a.  N.  Hall  has  been  appointed  govern- 
ment curator  of  the  ancient  monuments  of 
Bhodesia.  His  headquarters  wiU  be  at  Qreat 
Zimbabwe,  but  he  hopes  to  spend  four  months 
of  each  year  in  examining  or  searching  for 
other  remains. 

Dr.  a.  G.  Webster,  professor  of  physics, 
Clark  University,  gave  on  May  8  a  lecture  on 
^' Sound  and  Its  Measurements,"  before  the 
Columbia  chapter  of  Sigma  Xi. 

On  April  23  and  24,  Dr.  Oscar  Riddle,  of 
the  Carnegie  Institution,  lectured  before  the 
Sigma  Xi  Societies  of  Indiana  University  and 
Ohio  State  University  on  "The  Determina- 
tion of  Sex  and  Its  Experimental  Control." 

Hiram  Perot  Maum  lectured  on  ''The 
AnnihOation  of  Noise"  and  demonstrated 
the  Maxim  silencers  before  the  Middletown 
Scientific  Association  at  Wesleyan  University 
on  May  12. 

Professor  Charles  H.  Haskins,  dean  of  the 
firraduate  school  of  Harvard  Universily,  de- 
livered the  annual  address  before  the  Zeta 
chapter  of  Phi  Beta  Kappa  and  the  student 
body  of  Oberlin  College,  on  May  8,  on  the 
subject  "  The  Medieval  Scholar." 

Thb  retiring  president  of  the  Geographic 
Society  of  Chicago,  Professor  Henry  C. 
Oowles,  gave  on  May  8  before  the  society  an 
illustrated  account  of  his  observations  and 
experiences  in  guiding  a  party  of  distinguished 
plant  ereographers  through  the  western  United 
States  in  the  summer  of  1913. 

Tens  Halley  lecture  for  1914  will  be  delivered 
at  Ao  University  of  Oxford  by  Colonel  C.  F. 
Close,    director  of  the  Ordnance  Survey,  on 


May  20.    Subject,  "  The  Geodesy  of  the  United 
Kingdom." 

The  celebration  of  the  seven  hundredth 
anniversary  of  the  birth  of  Roger  Bacon  will 
be  celebrated  at  the  University  of  Oxford  on 
Jime  10. 

Mr.  Hobert  Katb  Qrat,  an  electrical  engi* 
neer,  active  in  the  promotion  of  scientific  re- 
search in  England,  died  on  April  28,  at 
Brighton,  at  the  age  of  sixty-two  years. 

M.  Paul  Louis  Toussaint  Hjbroult,  known 
for  his  work  with  aluminum  and  the  electric 
furnace,  died  on  May  10,  aged  forty-one  years. 

The  Liveri)ool  School  of  Tropical  Medicine 
plans  to  establish  a  permanent  laboratory  in 
Sierra  Leone  for  the  purpose  of  carrying  on  re- 
search work. 

The  old  chateau  at  Les  Eyzies  (Dordogne) 
has  been  purchased  by  the  French  government 
and  will  be  converted  into  a  museum  of  pre- 
historic archeology. 

Nature  calls  attention  to  an  arrangement 
now  established  at  the  Boyal  Botanic  Qardens» 
Kew,  whereby  a  competent  guide  accompanies 
visitors  on  week  days  through  the  gardens  and 
explains  the  objects  of  botanical  interest.  A 
small  charge  is  made  for  the  services  of  the 
guide,  6d.  for  each  person  attending  a  momuig| 
tour,  and  3d.  for  each  person  attending  an 
afternoon  tour.  The  present  arrangements  are 
of  the  nature  of  an  experiment,  and  their  con- 
tinuance beyond  September  next  will  depend 
on  the  extent  of  the  public  demand  for  the  serv- 
ices of  the  guide. 

We  learn  from  the  Journal  of  the  Society  of 
Arts  that  preliminary  steps  have  been  taken  for 
the  establishment  of  an  institute  of  oceanog- 
raphy for  the  study  and  exhibition  of  marine 
life  and  products  at  Ste.  Adresse,  a  suburb  of 
Havre,  overlooking  the  Bay  of  the  Seine.  Plana 
for  a  handsome  building,  about  275  feet  long 
and  40  feet  wide,  have  been  drawn  up  by  a 
well-known  Pciris  architect.  It  will  be  con- 
structed in  a  park  of  323,000  square  feet.  It 
is  estimated  that  the  building  and  equipment 
will  cost  about  $160,000.  It  is  hoped  to  have 
the  building  completed  and  opened  in  time 
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for  the  meetings  of  the  scientific  congress  to 
be  held  in  Havre  in  the  autumn  of  1914.  The 
most  interesting  feature  of  the  institute  will 
be  an  aquarium  which  will  offer  instruction 
and  entertainment  to  the  inhabitants  of  Havre 
and  the  vicinity,  as  well  as  to  the  numerous 
tourists  who  visit  the  district. 

The  University  of  Chicago  Press  has  as- 
sumed the  American  agency  for  the  Interna^ 
iionale  Monatsschrift  fur  Anatomie  und  Physt" 
ologie,  published  at  Leipzig  by  Geirg  Thieme. 
Professor  Robert  R.  Bensley,  of  the  depart- 
ment of  anatomy  in  the  University  of  Chicago, 
has  been  made  American  editor  of  the  journal. 
The  University  Press  has  also  announced  the 
addition  of  two  journals  to  the  list  of  nine  it 
publishes  in  Ajnerica  for  the  Cambridge  Uni- 
versity Press,  England.  The  journals  are 
AnnaU  of  Applied  Biology  and  The  Athnudle 
of  the  Bolus  Herbarium,  the  former  of  inter- 
est to  workers  in  entomology,  plant  disease, 
diseases  of  animals,  and  forestry,  and  the  lat- 
ter dealing  with  the  flora  of  South  Africa.  In 
addition  to  these  twelve  journals  of  research 
for  which  the  University  of  Chicago  Press  is 
the  American  agent,  it  now  publishes  itself  six- 
teen other  journals. 

The  department  of  archeology,  Phillips 
Academy,  Andover,  Mass.,  has  conducted  re- 
search work  in  the  state  of  Maine  for  a  num- 
ber of  years.  In  June,  it  is  planned  to  send 
an  expedition  of  ten  or  eleven  men  from  the 
headwaters  of  the  St.  John  River  to  its  mouth 
— a  distance  of  over  three  hundred  miles.  The 
expedition  will  then  proceed  to  the  head  of 
Mattawamkeag  stream  and  travel  south  some 
fifty  miles,  and  then  explore  the  Upper  Grand 
Lakes,  the  Lower  Grand  Lakes  and  the  Ste. 
Croix  basin.  A  side  expedition  will  move  east- 
ward into  central  New  Brunswick.  The  total 
distance  traveled  in  canoes  will  be  over  six 
hundred  miles.  The  object  of  the  expedition 
is,  so  far  as  possible,  to  trace  the  limits  of  the 
so-called  Red  Paint  Culture,  and  to  map  pre- 
historic and  historic  sites  in  the  regions  vis- 
ited. Excavations  will  be  undertaken  where 
it  seems  advisable.  In  case  large  or  important 
sites  are  discovered  the  expedition  will  work 
out  such  in  more  or  less  detail,  and  if  neces- 


sary, will  postpone  further  reconnaissince 
until  next  year.  The  archeological  material 
discovered,  together  with  observations  on  his- 
toric sites,  should  enable  students  to  better 
understand  the  relationship  between  the  vari- 
ous eastern  cultures,  and  may  shed  some  light 
on  prehistoric  migrations.  The  plans  hare 
been  approved,  and  in  the  absence  of  the  di- 
rector of  the  department.  Dr.  Peabody,  in  Eu- 
rope, Curator  Moorehead  will  conduct  the  ex- 
pedition. Most  of  the  members  of  the  survey 
have  seen  previous  service  in  Maine,  and  it  i< 
hoped  that  important  results  will  be  obtained. 
Francis  B.  Manning,  of  Harvard,  will  be  first 
assistant ;  and  Ernest  Sugden  will  act  as  sa^ 
veyor.  The  total  number  of  Indian  sites 
mapped  by  the  department  in  Maine  in  pa£t 
years  is  over  two  hundred.  About  5,300  stone 
and  bone  artifacts  have  been  taken  from  exca- 
vations at  various  points.  The  department  w 
compiling  a  bibliography  of  references  to 
Maine  Indians.  At  present  there  are  orer 
three  hundred  titles,  and  the  work  is  not 
completed. 

Dr.  J.  £.  Wallace  Walun,  who  since  the 
winter  of  1912  has  occupied  the  position  of 
professor  of  clinical  psychology  and  director 
of  the  psychoeducational  clinic  in  the  school 
of  education  of  the  University  of  Pittaboigih, 
has  been  appointed  to  the  position  of  director 
of  the  psycho-educational  clinic   in  the  8t 
Louis  public  schools.     The  clinic  will  be  or- 
ganized at  the  beginning  of  the  next  school 
year.    It  will  be  located  on  the  grounds  of  4e 
Harris  Teachers  College,  with  which  institu- 
tion   it   will    be    closely    affiliated.     Lecture 
courses  on  abnormal  children  by  the  director 
will  be  offered  in  the  extension  division  of  the 
college.     Students  may  matriculate  in  these 
courses  whether  or  not  they  reside  in  the  city  of 
St  Louis.    The  clinic  will  be  organized  as  an 
independent  bureau  in  the  educational  diviskn 
of  the  school  and  not  as  a  minor  division  of  the 
department  of  school  hygiene  or  medical  in- 
spection.    But  it  will  work  in  close  coopera- 
tion with  the  latter  department.     The  dinic 
will  exercise  administrative  control  under  the 
regulations  of  the  superintendent's  office  over 
the     examination,     classification,    education. 
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placing  and  transfer  of  the  mentally  excep- 
tional children  in  the  public  schools.  The  ac- 
tual supervision  of  the  work  in  the  special 
classes  will  be  done  by  a  special  supervisor 
working  under  the  direction  of  the  clinic.  St. 
Louis  has  already  segregated  about  500  pupils 
in  special  classes,  and  it  is  expected  that  the 
number  will  now  rapidly  be  increased  to  at 
least  1,000.  Each  child  will  be  given  a  psycho- 
logical, sociological,  pedagogical,  hereditary 
and  medical  examination.  It  is  expected  that 
a  staff  of  assistants  commensurate  with  the 
growing  needs  of  the  clinic  will  gradually  be 
organized,  and  that,  eventually,  the  clinic  or- 
ganization will  include  a  bureau  of  vocational 
guidance.  The  clinic  aims  to  serve  as  an  edu- 
cational, social  and  vocational  clearing  house 
for  the  community.  The  St.  Louis  authorities 
have  carefully  studied  the  situation  and  be- 
lieve they  have  effected  the  best  form  of  or- 
ganization, linking  the  clinic,  on  the  one  hand, 
with  the  training  school  for  teachers,  and,  on 
the  other  hand,  making  it  an  integral  part  of 
the  educational  division,  with  supervisory 
control  of  the  special  classes. 

Almost  every  conceivable  use  to  which  land 
may  be  put  is  represented  in  the  permits  re- 
ported by  the  forest  service  for  special  pro- 
jects on  the  national  forests.     Some  of  the 
uses  shown  range,  alphabetically,  from  apiary 
dirough  brickyard,  cannery,  cemetery,  church, 
cranberry  marsh,  fox  ranch,  marine  railway, 
rifle  range  and  turpentine  still,  to  wharf  and 
whaling  station.    There  are  15,000  permits  in 
force  for  such  special  uses,  which  are  dis- 
tributed geographically  from  Alaska  to  the 
Mexican  line,  and  east  to  Florida.    This  figure 
does  not  include  any  of  the  27,000  permits  in 
force  for  grazing  cattle  and  sheep  on  the  for- 
ests ;  nor  the  6,000  transactions  for  the  sale  of 
timber,   and  the* more  than   38,000  permits 
issued  last  year  for  the  free  use  of  timber  by 
settlers,  miners  and  others  in  developing  their 
homesteads  and  claims;  nor  the  nearly  800 
permits  for  water  power  development.     Cali- 
fornia led  all  the  national  forest  states  in  the 
number  of  these  special  use  permits,  followed 
by     Arizona,    Colorado,    Montana    and    New 
Mexico   in   the    order   named.      The   largest 
single    class  of  permits  was  for  si)ecial  pas- 


tures or  corrals,  to  be  used  for  lambing 
grounds,  shearing  pens,  and  the  like.  Next 
came  rights  of  way  for  conduits,  ditches 
and  flumes,  practically  all  of  these  being 
free.  Various  agricultural  i)ermits  come 
third,  telephone  lines  fourth  with  more 
than  a  thousand  permits  for  6,500  miles 
of  line,  and  drift  fences  for  the  control  of 
grazing  animals,  fifth.  In  both  of  these  latter 
classes,  too,  practically  all  of  the  i)ermit8  are 
free.  Eeservoirs  for  which  more  than  600  free 
permits  were  issued  for  the  occupation  of  more 
than  100,000  acres  come  sixth.  The  rest  of  the 
uses  are  not  classified  though  there  are  a  large 
number  of  apiaries,  camps,  summer  hotels  and 
schools.  The  use  of  the  government's  lands 
for  schools  is  given  free ;  for  hotels  a  charge  is 
made.  The  principle  which  governs  the  charge 
is  based,  according  to  the  forest  service,  on 
whether  or  not  the  use  of  the  land  is  sought  by 
the  i)ermittee  for  a  commercial  purpose.  If  it 
is  the  intent  of  the  user  to  make  money  from 
a  resource  which  belongs  to  the  whole  people, 
the  service  holds  that  he  should  give  a  rea- 
sonable return  for  that  use.  If,  on  the  other 
hand,  farmers  want  to  use  government  land 
for  their  own  telephone  lines,  irrigation  works 
and  schools,  the  government  gives  them  that 
use  without  cost. 

Interest  attaches  to  the  study  of  the  fossil 
floras  of  the  Arctic  regions,  for  they  indicate 
climatic  conditions  very  unlike  those  now  ex- 
isting there.  In  place  of  the  present  almost 
perpetually  frozen  soil  which  supports  but  a 
handful  of  depauperate  plants,  the  conditions 
from  at  least  late  Paleozoic  to  middle  Ceno- 
zoic  geologic  time  made  possible  at  least  dur- 
ing certain  periods,  an  abundant  and  luxuriant 
vegetation,  consisting  of  ferns  and  palm-like 
plants  that  could  grow  only  in  a  mild  and 
probably  frostless  climate.  Although  these 
lands  are  now  so  inhospitable,  and  hence  but 
rarely  visited,  an  astonishing  amount  of  infor- 
mation concerning  their  fossil  floras  has  been 
accumulated,  and  to  this  knowledge  Alaska 
has  contributed  its  full  quota,  says  F.  H. 
Knowlton,  a  paleontologist  of  the  United 
States  Geological  Survey,  in  a  short  paper  on 
the  "Jurassic  Flora  of  Cape  Liaburne,"  just 
published  as  Part  D  of  Professional  Paper  86. 
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The  foBsil  plants  described  bj  "Mr,  Enowlton 
were  collected  by  A.  J.  Collier,  a  geologist  of 
the  Survey,  while  engaged  in  the  study  of  the 
coal  resources  of  the  Cape  lisbume  region. 
The  coal  deposits  are  extensive  and  are  the 
only  mineral  resources  of  the  region  known  to 
be  of  commercial  importance.  A  little  mining 
has  been  done  by  vessels  short  of  fuel,  which 
occasionally  lie  off  shore  and  load  on  a  few 
sacks  of  coal.  This,  however,  is  a  rather  dan- 
gerous practise,  as  there  is  no  harbor.  Cape 
Lisburne  is  the  bold  headland  which  marks 
the  northwestern  extremity  of  a  land  mass 
projecting  into  the  Arctic  Ocean  from  the 
western  coast  of  Alaska  between  latitudes  68^ 
and  69*".  It  lies  160  miles  north  of  the  Arctic 
Cirde,  about  800  miles  directly  north  of 
Nome,  and  is  the  only  point  in  Alaska  north 
of  Bering  Strait  where  hills  above  1,000  feet 
in  height  approach  the  sea.  The  Jurassic  sec- 
tion to  which  the  name  Corwin  formation  has 
been  given  is  said  by  Collier  to  consist  of 
shales,  sandstones,  conglomerates  and  coal 
beds.  Fossil  plants  occur  in  the  shale  beds 
wherever  they  have  been  examined.  This  for- 
mation reaches  the  enormous  thickness  of 
over  15,000  feet  and  contains  40  to  50  coal  beds 
which  range  in  thickness  from  1  or  2  to  over 
80  feet,  ten  of  them  being  4  feet  thick  and 
suitable  for  mining.  The  various  beds  aggre- 
gate at  least  150  feet  of  coal.  Mr.  Enowlton 
correlates  the  Jurassic  flora  of  Alaska  with  that 
of  eastern  Siberia  and  concludes  that  the 
land  connection  between  North  America  and 
Asia  at  this  early  period  of  the  world  must 
have  been  practically  continuous.  In  review- 
ing the  character  and  geographic  range  of 
Jurassic  floras,  especially  as  developed  in 
Arctic  and  Antarctic  regions,  he  states  that 
the  wide  areal  distribution  of  Middle  and 
Upper  Jurassic  floras  has  long  been  one  of  the 
marvels  of  plant  distribution.  The  living 
flora  of  to-day,  of  course,  affords  many  indi- 
vidual examples  of  wide  distribution,  such  as 
those  found  throughout  the  tropics  of  both 
hemispheres,  and  others,  chiefly  weeds,  that 
have,  largely  through  human  agencies,  spread 
widely  over  temperate  lands,  but  altogether 
these  plants  form  but  an  insignificant  part  of 


the  whole  flora,  whereas  in  Jurassic  time  alugo 
percentage  of  the  whole  flora  was  practically 
world-wide  in  its  range.  Even  Cape  lisbome 
is  by  no  means  the  nortiiem  limit  of  thii 
nearly  tropical  vegetation;  it  has  been  foond, 
preserved  in  the  rocks,  180  miles  northeast  of 
Cape  Lisbume. 

UNIVERSITY    AND    EDUCATIONAL  NSWB 

Mhs.  Helen  H.  Le  Fevre  has  made  to  Nev 
York  University  a  gift  of  $10,000  in  memoif 
of  her  husband,  the  late  Dean  Egbert  Le 
Fevre.  The  gift  is  in  the  form  of  a  trust  to 
be  known  as  the  Dr.  Egbert  Le  Fevre  Deu- 
ship  Fund. 

The  trustees  of  the  University  of  Cliicago 
have  announced  the  appointment  of  a  com- 
mittee to  decide  on  the  date  ^nd  character  of 
the  celebration  of  the  twenty-fifth  annivenair 
of  the  founding  of  the  University.  The  Uni- 
versity of  Chicago  was  incorporated  on 
September  10, 1890. 

The  New  York  State  College  of  Forestiy 
has  announced  plans  for  the  establishment  of 
a  course  in  paper  and  pulp  making. 

It  is  stated  in  Nature  that  the  British 
chancellor  of  the  exchequer  in  explaining  hk 
budget  proposals  said  that  the  education  grant 
is  to  be  reconstituted  on  the  principle  of 
making  a  distinction  between  the  ridier  and 
the  poorer  areas,  and  between  the  areas  that 
spend  much  and  those  that  spend  little  on 
education.  The  increased  cost  of  the  exche- 
quer of  the  education  grant  will  be  £2,750,000, 
but  this  year  the  grant  will  be  confined  to  the 
necessitous  school  areas.  The  govermn^it  is 
to  contribute  one  half  of  the  cost  of  the  feed* 
ing  of  hungry  school  children,  and  also  to 
make  grants  for  physical  training,  open-air 
schools,  maternity  centers  and  technical,  aeo- 
ondary  and  higher  education.  Referring  to 
these  grants,  Mr.  Lloyd  George  said:  "The 
grants  for  technical,  secondary  and  high^ 
education  are  to  make  it  more  accessible  to 
the  masses  of  the  children,  and  to  extend  its 
sphere  of  influence  where  children  shov  any 
aptitude  to  take  advantage  of  it.  We  compaie 
very  unfavorably  with  Qermany  and  the 
United   States   of   America   in  this  respect 
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There  there  is  adequate  provision  for  teclinical 
training,  secondary  and  higher  training  for 
every  child  who  shows  any  special  gift  for 
taking  advantage  of  it,  and  I  consider  ihat 
this  fact  is  a  greater  menace  to  our  trade  than 
any  arrangements  of  tariffs." 

At  Cornell  University  Assistant  Professors 
0.  A.  Johnson  and  M.  F.  Barrus  have  heen 
promoted  to  full  professorships  in  the  depart- 
ment of  entomology  and  the  extension  depart- 
ment of  plant  pathology,  respectively. 

At  Hamilton  College  Professor  Nelson 
Clark  Dale,  assistant  professor  of  geology  at 
Princeton  University,  will  succeed  Professor 
W.  J.  Miller,  who  goes  to  Smith  College. 

Ms.  C.  O.  Darwin,  eldest  son  of  the  late 
Sir  George  Darwin,  has  heen  appointed  mathe- 
matical lecturer  at  Christ's  College,  Cam- 
bridge. 


DISCUSSION  AND  C0BBB8P0NDENCE 

TWO   UNDESCRIBED  SPECIMENS   OF   OASTOROmSS 
OHIOENSIS   FOSTER  FROM    MIOHIGAN 

There    are   two   specimens   of   Castoroides 

ohioensis  in  the  collection  of  the  museum  of 

geology.   University  of  Michigan,  that  were 

found  in  the  state  and  have  not  heen  recorded. 

One  of   these  was  discovered  near  Owosso, 

Shiawassee    County,   in  December,   1892,  hy 

A.  Q.  Williams.    It  is  represented  by  the  base 

and  upper  part  of  the  right  mandible  with  the 

incisor  and  all  of  the  molar  teeth  in  position, 

the  hase  of  the  left  mandible,  and  the  left 

incisor    tooth.      The    incisors   are   well   pre- 

aerved  and  show  the  longitudinal  strise  and 

cutting  edge,  but  the  tip  and  base  of  each  are 

broken.     The  row  of  molar  teeth  is  75  mm. 

long. 

The  second  specimen,  a  skull  without  the 
mandibular  bones,  was  exhumed  in  a  tamarack 
swamp  in  Pittsfield  towndhip,  Washtenaw 
county,  by  J,  B.  Steere,  in  1902.  It  was  lying 
on  a  bed  of  gravelly  marl  and  beneath  three 
feet  of  peaty  soiL  The  skull  is  hard,  of  a  rich 
dark  brown  color,  and  is  little  damaged.  The 
left  zyi^oxnatic  arch  is  broken,  and  the  teeth, 
witb  the  exception  of  the  last  molar  on  the  left 


side  and  the  right  incisor  tooth,  are  missing. 
Nearly  the  full  length  of  the  right  incisor  is 
represented,  the  only  damage  to  the  tooth  being 
an  injury  to  the  outer  surface  and  the  loss  of 
a  few  millimeters  from  the  base.  The  double 
nature  of  the  internal  nasal  orifices  is  well 
shown.     The  measurements  are  as  follows: 

Mm. 
Length  of  skull  from  occipital  angle  to 

forward  end  of  nasals 280 

Length  of  skull  from  occipital  a&gle  to 

forward  end  of  mazillaries 293 

Width  of  skull  across  occiput 168 

Width  of  skull  across  zygomatic  arches.  230 

Height  of  skull  at  occiput 68 

Height  of  skull  at  last  molars  98 

Length  of  nasals 116 

Greatest  dimensions  of  zygomatic  arch. .  67  X  115 

Width  of  occipital  foramen 36 

Length  of  molar  tooth  row 73 

The  writer  is  indebted  to  Professor  E.  0. 
Case,  of  the  department  of  geology,  Univer- 
sity of  Michigan,  for  permission  to  publish 
these  records. 

Norman  A.  Wood 
Museum  of  Zoology, 
Universitt  or  Michigan 


SCIENTIFIC  BOOKS 

Outlines  of  Ohordate  Development    By  Wm. 

E.  Kellioott.    New  York:  Henry  Holt  & 

Co.    1913. 

In  this  volume  Professor  Kellicott  endeavors 
to  give  a  compact  though  comprehensive  ac- 
count of  the  development  of  the  Chordates, 
such  as  will  be  suitable  for  the  student  of 
general  embryology.  For  this  purpose  the 
frog  is  taken  as  representing  the  type,  or 
rather,  one  should  say,  the  mean,  of  chordate 
development,  and  a  full  and  connected  account 
is  given  of  its  early  development  and  organ- 
ogeny. This  account  is,  however,  preceded  by 
an  excellent  statement  of  the  embryology  of 
Amphioxits,  the  author  believing  that  whether 
or  not  this  represents  a  truly  primitive  type  of 
development,  ''it  affords,  in  simple  diagram- 
matic style,  the  essentials  of  early  Ohordate 
development,"  while  its  specialized  later  stages 
''  may  serve  to  put  the  student  upon  his  guard 
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against  a  too  exact  phylogenetic  interpreta- 
tion of  embryological  facts."  While  admit- 
ting the  correctness  of  the  first  of  these  state- 
ments,  from  the  point  of  view  of  the  student 
seeking  an  outline  of  the  principles  of  Chor- 
date  development  one  may  question  the  peda** 
gogical  propriety  of  adding  a  number  of  more 
or  less  irrelevant  facts  for  the  purpose  of  en- 
forcing a  conclusion  which  may  be  deduced 
with  even  greater  clearness  from  the  more  per- 
tinent embryological  phenomena  of  the  higher 
chordates. 

Following  the  account  of  the  frog,  the  early 
development  and  organogeny  of  the  chick  is 
considered,  and  the  book  ends  with  a  chapter 
on  the  early  development  of  the  mammalia* 
special  attention  being  devoted  to  the  devel- 
opment of  their  embryonic  membranes  and  to 
that  of  the  external  form  of  the  human  fetus. 
It  is  unfortunate  for  the  continuity  of  the 
descriptions  that  no  mention  is  made  of  the 
early  processes  of  development  of  the  Reptilia, 
since  these  in  several  particulars  afford  a  muck 
clearer  transition  to  the  specialized  mam- 
malian conditions  than  do  the  similar  stages 
of  the  chick.  The  account  of  the  later  stages 
of  Amphioxus  might  well  have  been  replaced 
by  a  description  of  the  early  stages  of  reptilian 
development. 

But,  on  the  whole,  Professor  Kellicott's  book 
is  an  excellent  one,  both  in  its  conception  and 
execution.  The  descriptions^  are  clear  and 
without  redundancy  and  are  illustrated  by 
numerous  well  chosen  illustrations.  Extensive 
bibliographic  lists  are  appended  to  the  various 
sections  and  there  is  an  excellent  index. 

J.  P.  McM. 

Chemical   Technology  and  Analysis  of   Oils, 

Fats  and  Waxes.    By  Dr.  J.  Lewkowitsch. 

In  three  volumes.     5th  edition.     Volume  I. 

Macmillan  Company.    1913.    $6.50. 

This  volume  has  increased  from  542  to  668 
pages:  the  chapters  on  the  Constituents  and 
on  the  Examination  of  the  Mixed  Fatty  Acids 
being  increased  by  nearly  one  third.  In  view 
of  the  encyclopedic  character  of  the  book,  one 
is  surprised  to  find  no  mention  of  the  abso- 
lute    viscosimeter ;     of     Dunlap^s     excellent 


method  of  purifying  alcohol  for  alcoholic 
potash ;  of  T.  W.  Richards'  apparatus  for  dis- 
tilling in  vacuo  by  electricity,  all  of  which 
are  admirably  adapted  for  work  with  fats  asd 
oils.  The  information  regarding  the  Sajholt 
viscosimeter,  too,  is  not  the  latest,  although 
perhaps  the  latest  published. 

The  reviewer  regards  the  treatment  of  the 
subjects  as  most  thorough  and  eminently 
satisfactory.  It  is  wisely  critical,  showixtg 
evidence  of  investigation  done  under  the 
doctor's  own  eyes.  It  is  approached  by  noth- 
ing in  any  language,  as  is  attested  by  the  fact 
of  its  translation  into  French  and  rewriting  in 
German.  It  is  invaluable  to  every  one  having 
to  do  with  fats,  oils  and  waxes. 

It  will  be  noted  with  deep  regret  by  all  in 
this  branch  that  the  appearance  of  the  book  in 
this  country  closely  coincided  with  the  deaA 
of  its  author. 

A.  H.  Gni 


SCIENTIFIC    J0UBNAL8    AND   ARTICLES 

The  April  number  (Vol.  15,  No.  2)  of  tk 
Transactions  of  the  American  Mathematied 
Society  contains  the  following  papers: 

Maurice  Fr^chet:  '^Sur  la  notion  de  diff^ran- 
tlelle  d'une  fonetion  de  ligne." 

J.  H.  M.  Wedderbum:  '*A  type  of  primitin 
algebra. ' ' 

C.  T.  Sullivan:  "Properties  of  surfaces  whfl» 
asymptotic  curves  belong  to  linear  oomplexcfi.'' 

E.  W.  Chittenden:  "Relatively  uniform  foBTWf- 
ence  of  8e<pience6  of  functions." 

H.  8.  Vandiver:  "Note  on  Fennat'a  last 
theorem. ' ' 

B.  B.  Hedrick  and  Louis  Ingold:  "A  set  tf 
axioms  for  line  geometry. ' ' 

O.  C.  Evans:  "The  Cauchy  problem  for  integw* 
differential  equations." 

The  March  number  (Vol.  20,  Na  6)  of  *• 
Bulletin  of  the  American  Mathematiettl  Soeir 
ety  contains :  Report  of  the  twentieth  anniitl 
meeting  of  the  society,  by  F.  N.  Cole;  Beport 
of  the  winter  meeting  of  the  society  at  CW- 
cago,  by  H.  E.  Slaught;-  *' Shorter  Notices"; 
Zoretti's  Lemons  sur  le  Prolongement  snjif^ 
que  and  Scheffera's  Serret's  Lehrbnch  dsr 
Differential-  und  Integralrechnung,  by  R*"^ 
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Irwin;  Meyer's  Theorie  benachbarter  Qeraden 
und  ein  verallgemeinerter  Kriimmungsbegriff, 
by  E.  B.  Cowley;  Hilbert's  Grundlagen  der 
Geometrie  and  Grundziige  einer  allgemeinen 
Theorie  der  linearen  Integralgleichungen,  by 
T.  H.  Gronwall;  Lebon's  Gabriel  Lippmann, 
Moritz's  College  Mathematics  Notebook  and 
College  Engineering  Notebook,  and  Harris's 
Gravitation,  by  E.  B.  Wilson;  "Notes";  and 
"New  Publications." 

The  April  number  of  the  Bulletin  contains : 
"An  unpublished  theorem  of  Kronecker  re- 
specting numerical  equations,"  presidential 
address,  by  H.  B.  Fine ;  "  Two  convergency 
proofs,"  by  Arnold  Emch;  "Some  properties 
of  the  group  of  isomorphisms  of  an  abelian 
group,"  by  G.  A.  Miller;  Review  of  Landau's 
Handbuch  der  Lehre  von  der  Verteilung  der 
Primzahlen,  by  T.  H.  Gronwall;  Review  of 
Fisher's  Purchasing  Power  of  Money,  by  E.  B. 
Wilson;  "Shorter  Notices";  Clebsch-Linde- 
mann's  Geometrie,  by  Joseph  Lipka;  Weyl's 
Die  Idee  der  Riemannschen  Flache,  by  F.  R. 
Moulton;  "  Notes  ";  and  "  New  Publications." 

The  May  number  of  the  Bulletin  contains: 
Report  of  the  February  meeting  of  the  society, 
by   F.    N.    Cole;   "A   non-enumerable   well- 
ordered  set,"  by  A.  B.  Frizell;  "Note  on  the 
Fredholm  determinant,"  by  W.  A.  Hurwitz; 
"  Time  as  a  fourth  dimension,"  by  R.  C.  Archi- 
bald;   Review    of    Biitzberger's    Bizentrische 
Polygene,  Steinersche  Kreis-  und  Kugelreihen 
und  die  Erfindung  der  Xnyersion,  by  Arnold 
Emch;  "Shorter  Notices";  Loria's  Poliedri, 
Curve  e   Superficie   secondo   i    Metodi   della 
Qeometria      descrittiva      and      Darstellende 
Geometrie,   zweiter   Teil,   by  Virgil  Snyder; 
Ozuber's  Differential-  und  Integralrechnung, 
by  L-  W.  Dowling;  Ciani's  Lezioni  di  Geom- 
etria  proiettiva  ed  analitica,  by  E.  B.  Cowley; 
Hessenberg's  Transcendenz  von  e  und  v  and 
Bolza's  Variationsrechnung,  by  T.  H.  Gron- 
irall;  Picard's  Das  Wissen  der  Gegenwart  in 
Mathematik  und  Naturwissenschaft,  by  J.  B. 
Shaw;  Sturm's  Maxima  imd  Minima  in  der 
elementaren  Geometrie,  by  J.  V.  McKelvey; 
JNorris  and  Craigo's  Advanced  Shop  Mathe- 
matics, by  P.  F.  Smith ;  Czuber's  Wahrschein- 


lichkeitsrechnung,  by  H.  B.  Phillips;  Lord 
Kelvin's  Mathematical  and  Physical  Papers, 
volumes  IV.,  V.  and  VI.,  and  Love's  Problems 
of  Geodynamics,  by  E.  B.  Wilson;  Annuaire 
pour  I'An  1914  public  par  le  Bureau  des 
Longitudes,  Combebiac's  Les  Actions  k  Dis- 
tance and  Abbe's  Mechanics  of  the  Earth's 
Atmosphere,  by  E.  W.  Brown;  "Notes"; 
and  "New  Publications." 


SPECIAL  AETICLE8 

THE     SYSTEMATIC     POSITION     OF     THE     MYLODOXT 
SLOTHS  FROM   RANCHO   LA   BREA  ^ 

In  the  excavation  work  carried  on  by  the 
University  of  California  in  the  Pleistocene  of 
Rancho  La  Brea,  a  considerable  percentage  of 
the  material  obtained  represents  ground-sloihs 
of  the  mylodont  group.  Twenty-seven  skulls, 
representing  the  family  Mylodontidffi,  are  now 
in  the  collection  of  the  department  of  pale- 
ontology. Of  these,  nineteen  are  well  preserved 
and  show  the  dental  series  on  both  sides. 
Many  lower  jaws  are  also  available,  several  of 
which  are  associated  with  the  skulls.  Ixl  a 
preliminary  consideration  of  this  extensive 
series  of  specimens,  certain  suggestions  as  to 
the  relationship  of  some  of  the  mylodont 
genera  have  presented  themselves.  It  seems 
desirable,  therefore,  to  make  this  information 
available  for  other  students  of  the  group. 

The  writer  is  indebted  to  Professor  John  0. 
Merriam  for  kind  assistance  during  this  study. 

The  genera  Mylodon  and  Paramylodon,  to 
which  the  Rancho  La  Brea  material  has  previ- 
ously been  referred,  are  the  members  of  the 
family  Mylodontidse  definitely  recognized  in 
the  North  American  Pleistocene.  A  frag- 
mentary lower  jaw,  originally  described  by 
Harlan  from  Big  Bone  Lick,  Kentucky,  was 
referred  to  Mylodon  by  Owen  in  1840.  In 
1903  Brown'  established  the  genus  Parti' 
mylodon  on  a  skull  and  lower  jaw  with  asso- 
ciated skeletal  material  obtained  from  Pleis- 
tocene deposits  near  Hay  Springs,  Nebraska. 

1  Bead  at  the  fifth  annual  meeting  of  the  Paleon- 
tological  Society,  Princeton,  N.  J.,  Jannary  1, 1914. 

2  Brown,  B.,  BvXl.  Amer.  Mus,  Nat.  Hist,,  Vol. 
XIX.,  Art.  XXII.,  pp.  569-583,  1903. 
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In  1909  Cockerell*  briefly  described  a  skull 
from  Walsenburg,  Colorada  Brown  beiieyed 
it  to  be  distinct  from  Paramylodon  and  as* 
signed  it  to  the  genus  Mylodon.  Some  doubt 
as  to  the  validity  of  the  genus  Paramylodon 
was  subsequently  expressed  by  Osbom/  though 
Allen,^  in  a  recent  paper,  accepts  the  deter- 
mination of  Brown. 

The  diagnostic  characters  of  the  genua 
Paramylodon  were  stated  by  Brown  as  follows: 

Skull  elongate;  moczle  inflated;  dentition  }; 
flnt  npper  molar  the  largest  of  the  series;  last 
lower  molar  trilobate;  first  lower  molar  withoat 
opposing  tooth. 

The  nineteen  skulls  from  Rancho  La  Brea 
are  similar  to  the  Nebraska  and  Colorado  speci- 
mens in  the  elongation  of  the  head  and  the 
inflation  of  the  muzzle.  In  several  of  the 
California  specimens  the  teeth  have  fallen 
from  the  sockets,  the  study  in  such  cases 
being  restricted  to  the  alveolar  outlines.  The 
series  arranges  itself  as  follows: 

1.  Four  skulls  with  four  teeth  on  both  sides. 

2.  Six  skulls  with  four  teeth  on  one  side 
and  five  teeth  on  the  opposite  side. 

8.  Nine  skulls  with  five  teeth  on  both  sides. 

The  superior  dentition  varies,  therefore, 
from  four  to  five  teeth  on  each  side;  and  this 
variation  appears  to  be  independent  of  the 
age  of  the  individual.  It  follows  from  the 
variable  presence  of  the  first  tooth,  that  it  is 
the  second  superior  tooth  which  is  the  largest 
of  the  series.  Upon  the  presence  of  the  first 
superior  tooth  dei)ends,  also,  the  nature  of 
occlusion  with  the  first  inferior  tooth. 

The  fourth  inferior  tooth,  in  a  series  of  five 
lower  jaws,  is  most  distinctly  trilobed  in  an 
individual  of  the  first  group.  The  tooth  ap- 
pears slightly  less  trilobed  in  individuals  of 
the  second  and  third  groups,  and  may  be  two- 
lobed  in  the  last  group. 

Judging  from  the  variation  in  the  large 

•  Cockerell,  T.  D.  A.,  Univ.  Colo.  Studies,  VoL 
VL,  No.  4,  pp.  309-312,  1909. 

^Osbom,  H.  F.,  ''The  Age  of  Mammals  in 
Europe,  Abia  and  North  America, ' '  Maemillan  Co., 
p.  457,  1910. 

•  Allen,  G.  M.,  Mem.  Mw.  Camp,  ZooL  Earv. 
Cott.,  Vol.  XL.,  No.  7,  pp.  319-346,  1913. 


aeries  from  Bancho  La  Brea,  the  form  de- 
scribed by  Brown,  as  well  as  the  remains  from 
the  asphalt  deposits,  should  apparently  be 
placed  in  the  genus  Mylodon*  The  earlier 
authors  would  probably  have  arrived  at  a 
similar  conclusion,  had  this  extensive  ooDeo- 
tion  been  available.  Allen  considers  the  Colo- 
rado skull  as  belonging  to  Mylodon  harkiM 
Owen.  Poesibly  the  specimens  from  Nebraska 
and  Colorado  are  closely  related  specifically  to 
the  Rancho  La  Brea  remains.  At  present  tiie 
writer  will  only  state  that  the  inferior  dental 
series  of  several  mandibles  from  Rancho  La 
Brea  bear  a  close  resemblance  to  the  type 
specimen  of  Jf  •  harlani. 

A  third  type  of  ground-sloth  from  NorA 
America,  which  has  been  considered  with  the 
Mylodontids,  is  the  genus  Morotherium  de- 
scribed by  Marsh*  in  1874  from  remains  fooad 
in  Alameda  county,  California.     Marsh  con- 
sidered Morotherium  closely  related  to  Myh- 
don  and  Megalonyx.     It  was   distingnished 
from  Mylodon  by  the  absence  of  the  depressioii 
in  the  head  of  the  femur  for  the  ligamattam 
teres.    The  humerus  of  Morotherium  differed 
from  Megalonyx  in  the  absence  of  the  supra- 
condylar  foramen.     In  1899    Merriam^  de- 
scribed  a  humerus  from  Pleistocene  strata 
near  Tomales  Bay,  California.     It  resembled 
closely  the  known  portion  of  Marsh's  speci- 
men and  was  referred  to  Morotherium,  al- 
though the  validity  of  the  genus  was  ques- 
tioned by  the  writer. 

A  comparison  of  the  Tomales  Bay  humenxs 
with  several  specimens  from  Rancho  La  Biei 
indicates  that  the  former  specimen  undoubt- 
edly belongs  to  Mylodon,  The  writer  has  not 
seen  the  type  (femur)  of  Morotherium,  As 
stated  by  Marsh,  it  resembles  MegaUmyx  in 
general  shape.  The  specimen,  as  figured,  ap- 
pears to  be  quite  different  in  shape  from  the 
Mylodon  femurs  of  the  asphalt  deposits.  The 
absence  of  the  notch  for  the  ligamentum  tena 
can  hardly  be  considered  as  genericaDy  dis- 
tinctive of  Morotherium,  as  it  may  be  absent 

«  Marsh,  O.  C,  Amer.  Jotir,  SeL,  VoL  7  (3),  Art 
XLIX.,  pp.  631-634,  1874, 

T  Merriam,  J.  C,  BuU.  GeoL  8oc.  Amer.,  YoL  11, 
pp.  612-614,  1899. 
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on  Myhdon  femurs  from  Bancho  La  Brea. 
The  femur  of  Megalonyx,  as  figured  by  Leidy, 
appears,  also,  to  be  without  this  notch.  Pos- 
sibly Marsh's  type  should  be  referred  to 
Megalonyx, 

Chester  Stook 
Paleontologic  Labobato&t, 
Ukitxbsity  or  Galifobnia, 
December  9,  1913 


THE  SOCIETY  OF  AMEBICAN  BACTEEIOL- 

OGISTS^ 

WEDNESDAY,  DECEMBER  31,  1913,  TEN  O'CLOCK 

Sod  Bacteriology 

Bacterial  Activities  and  Crop  Production:  P.  E. 
Bbown. 

The  importance  of  correlating  the  results  of 
bacteriological  tests  with  known  facts  regarding 
soil  fertility  is  emphasized.  The  improyements  in 
methods  for  the  bacterial  examination  of  soils  has 
made  possible  the  study  of  the  relation  between 
bacterial  activities  and  crops  produced.  Thus  the 
determination  of  the  ammonifying  power,  the 
nitrifying  power  or  the  azofying  power  of  soils 
may  be  an  indication  of  their  fertility  or  crop- 
producing  power,  or  at  least  of  the  relative  fer- 
tility of  several  soils. 

Soils  under  varying  rotations  and  under  differ- 
ent treatment  have  been  studied  during  the  past 
three  years,  and  the  results  secured  show  in  prae- 
tieally  every  ease  a  similar,  definite  relation  be- 
tween the  crops  produced  on  the  various  plots  and 
the  ammonifying  power  and  the  nitrifying  power 
of  the  soils  determined  by  the  fresh  soil-casein 
method  for  the  one  and  the  fresh  soil-ammonium 
imlfate  method  for  the  other. 

It  is  evident  that  the  bacterial  activities  in  soils 
determine  yerj  largely  the  erop-producing  power 
of  the  soils.     If  the  bacterial  mechanism  which 
brings  about  the  solution  of  insoluble  plant  food 
is  inadequate,  crops  will  suffer  for  lack  of  food. 
In  soils  where  improper  rotations  and  poor  treat- 
ment is  practised  the  conditions  very  quickly  be- 
eome  unsatisfactory  for  optimum  bacterial  growth 
and  erops  immediately  feel  the  effect  of  this  di- 
minislied  growth  in  a  reduced  supply  of  food« 
The  "Work,  as  a  whole,  therefore,  points  toward  the 
▼alne  of  bacterial  tests  as  a  measure  of  the  erop- 
prodaeing  power  of  soils. 

Th^  JSnvironmeni  of  Soil  Orgofnieme:  F.  H.  Hss- 

SBI«INX  VAN  SUCHTELEN. 

a  Al>etraet  of  papers  presented. 


Growing  out  of  the  importance  of  the  action  of 
media  on  organisms  a  study  of  soil  as  a  cultural 
medium  was  undertaken.  So  far  as  our  present 
knowledge  concerning  soils  extends,  the  only 
means  at  our  disposal  for  judging  the  cultural 
medium  of  soil  organisms  is  drainage  water.  It 
may  be  expected,  however,  that  the  soil  solution 
as  it  exists  in  the  soil  differs  quantitatively  from 
the  drainage  water. 

A  method  was  devised  for  obtaining  this  soil  so- 
lution based  on  its  displacement  by  inactive  sub- 
stances (parafBne  oil,  vaseline,  etc.).  Work  by 
means  of  the  determination  of  osmotic  pressure 
and  electrical  conductivity  was  undertaken,  whi<di 
demonstrated  the  value  of  such  a  displacement. 

The  absolute  amount  of  soil  solution  obtained 
by  the  above-mentioned  method  varied  from  100- 
435  C.C.  solution.  As  an  example  of  the  successful 
extraction  the  following  data  may  be  quoted.' 
From  7.949  kilograms  of  sandy  loam  with  a  total 
water  capacity  of  24.6  per  cent  containing  14.3 
per  cent,  water  (all  figured  on  the  basis  of  dry 
soil),  there  was  obtained  330  c.c.  of  soil  solution. 
The  concentration  of  the  soil  solution  bears  a  re- 
semblance to  the  very  first  portion  of  drainage 
water  obtained  by  careful  percolation  through  a 
large  quantity  of  soil. 

Besides  an  extensive  study  of  the  soils  employed 
in  our  experiments,  there  were  made  physico-chem- 
ical and  chemical  examinations  of  the  liquid  ob- 
tained by  the  foregoing  displacement  process,  to- 
gether with  a  determination  of  the  number  of 
microorganisms  found  by  the  plate  method.  It 
was  sscertained  that  different  soils,  soils  closely 
adjacent  and  the  soils  of  different  layers,  con- 
tained soil  solutions  of  different  compositions. 
Detailed  results  will  appear  in  a  future  publica- 
tion. 

A  New  Medium  for  the  Quantitative  Determinth 
nation  of  Bacteria  in  Soil:  H.  Joel  Oonn. 
Three  special  media  for  soil  work  have  been 
proposed  during  the  last  few  years:  by  Hugo 
Fischer,*  by  J.  G.  Lipman»  and  by  P.  E.  Brown.* 
Becently  an  asparaginate  agar  containing  wholly 
filwTn^i^^^f  of  known  composition  has  been  prepared 
at  the  New  York  Experiment  Station.  A  fifth 
medium,  a  soil-extract  gelatin,  has  been  compared 
with  them,  because  it  has  been  found  to  give  a 
very  high  and  regular  count.  The  composition  of 
these  media  are  as  follows: 

tCenthl.  f.  Bakt.,  H.,  Ab.  25,  p.  457. 
•  Id,,  25,  p.  447. 
4  Id.,  88,  p.  497. 
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In  the  aspara^nste  agar  the  reaction  should  be 
eaiefullj  adjusted  to  0.8  per  oent.  normal  acid  to 
phenolphthalein.  The  dextrose  and  aeparaginate 
should  be  added  just  before  tubing. 

Some  thirtj-fiye  comparatiye  tests  of  the  gelatin 
with  one  or  more  of  the  other  media  have  been 
made.  Various  soils  haye  been  used  for  inocu- 
lating. Incubation  has  been  at  180*"  O.  for  seven 
days  with  gelatin  and  fourteen  with  agar,  which 
allows  a  very  high  count  (5-50  million  in  normal 
field  soil).  The  following  figures  (referred  to  in 
terms  of  colonies  on  asparaginate  agar  as  100) 
represent  instances  that  seem  to  be  typical: 


Case  1 
Cftse  2 


170    68 


c 

» 
o 

pa 
57 


113 


85    75  Irregular    93 


About  forty  other  tests  have  been  made  to  de- 
termine the  best  proportions  of  the  various  con- 
stituents in  the  asparaginate  agar.  None  have 
proved  more  satisfactory  than  tiM  above  formula. 

As  a  result  of  this  work  the  asparaginate  agar  is 
highly  recommended.  The  only  medium  which 
seems  better,  either  in  respect  to  count  or  to  the 
colony  differentiation,  is  soil-extract  gelatin;  and 
because  of  the  addition  of  soil  extract  this  gelatin 
is  not  one  that  can  be  readily  duplicated.  The 
only  one  of  the  media  investigated  which  gives 
a  higher  count  than  either  of  these  is  Fischer's 
soil-extract  agar,  which  does  not  allow  good  col- 
ony differentiation.  The  detailed  results  of  this 
work  are  to  be  published  as  a  technical  bulletin 
of  the  New  York  Agricultural  Experiment  Sta- 
tion. 


Antagonism  Between  SaUs  ae  Affecting  80H  Bac- 
teria: Chas.  B.  Lipman. 
With  Loeb's  conc^tion  of  physiologically  bal- 
anced solutions  as  a  basis,  the  author  has  carried 
on  experiments  dealing  with  a  phase  of  the  subjeet 
hitherto  regarded  as  of  little  significance,  namelj, 
the  antagonism  between  anions.  The  most  strikisf 
results  have  been  obtained  with  such  antagonism 
between  anions  through  the  use  of  the  so-called 
alkali  salts  which  commonly  include  sodium  c]llo^ 
ide,  sodium  carbonate  and  so^um  sulfate. 

Results  of  antagonism  between  the  anions  0/ 
these  salts  show  that  both  as  regards  ammoniiia- 
tion  and  nitrification,  it  was  possible  to  improve 
the  soil  as  a  medium  after  it  had  been  made  toiie 
for  the  bacteria  in  question,  by  means  of  any  out 
of  these  salts,  through  the  addition  of  any  other 
of  the  three  salts  mentioned.  Thus  briefly,  it  vit 
possible  at  times  to  triple  and  quadruple  the  totil 
salt  content  of  the  soil  and  still  make  it  a  better 
medium  for  ammonification  and  nitrification  thai 
it  was  with  one  third  or  one  fourth  of  the  total 
salt  content  consisting,  however,  of  bat  one  salt 
The  author  claims  for  this  great  significanee  ii 
the  direction  of  the  management  and  control  of 
alkali  land. 

Sulfofieation  in  Soils:  P.  E.  Bbown  akd  £.  H. 

Kellooo. 

Becent  work  has  shown  that  considerably  hrger 
amounts  of  the  element  sulfur  are  removed  from 
soils  by  the  growth  of  crops  than  has  hesn  sop- 
posed.  The  inaccuracy  of  the  old  method  med  ii 
the  determination  of  the  sulfur  in  crops  expbioe 
the  discrepancy.  Soils  have  been  shown  to  eon- 
tain  in  most  cases  only  a  limited  supply  of  snlfnr, 
usually  a  smaller  amount  than  of  phosphorus. 
The  problem  of  the  sulfur  feeding  of  plsnts  is 
therefore  coming  to  be  of  considerably  more  im- 
portance than  it  has  been  in  the  past.  The  nstml 
means  of  returning  sulfur  to  the  soil  is  by  the 
use  of  farmyard  manure  or  green  manure  aod  in 
these  materials  it  is  added  in  a  complex  orgasie 
form  in  the  proteins.  The  sulfur  in  these  most  be 
transformed  into  sulfates  to  be  of  use  to  plsnts. 

Here  is  where  the  sulf ofying  bacteria  a|»pesr. 
They  are  the  agents  which  bring  about  the  ehan^ 
of  organic  sulfur  into  sulfates.  Many  qoesiioBi 
immediately  arise  in  a  consideration  of  this  poist 
Do  soils  have  a  sulf  ofying  power!  Can  this  he 
determined  f  Howf  What  is  the  relation  of  tiK 
sulfofying  power  of  soils  to  the  sulfur  feeding  of 
plants  f  etc.  This  work  deals  with  the  first  qoes- 
tion  and  shows  that  soils  do  have  a  definite  sbHo- 
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tjmg  power  which  varies  with  the  type  of  soil,  soil 
treatment,  etc 

The  sulfofying  power  of  soils  may  be   deter- 
mined in  the  laboratory  in  the  following  way : 

100  grams  of  fresh  soil  obtained  with  all  pre- 
cautions that  it  shall  be  representative  and  nncon- 
taminated  are  weighed  out  in  tumblers  and  thor- 
oughly stirred.  Then  0.1  gm.  of  a  sulfide  (Na,S) 
or  sulfur  is  added.  Moisture  conditions  are  brought 
np  to  the  optimum  by  additions  of  sterile  water. 
The  soils  are  incubated  for  4-5  days  at  room  tem- 
perature. At  the  end  of  that  time  the  sulfates  are 
leached  out  by  shaking  for  six  hours  with  water  in 
a  shaking  machine.  The  sulfate  content  of  the  soil 
itself  is  determined  and  the  purely  chemical  oxida- 
tion of  the  sulfide  occurring  upon  shaking  the  sul- 
fide for  six  hours  with  the  soil  is  also  ascertained. 

The  sum  of  these  two  is  subtracted  from  the 
total  sulfate  content  of  the  soil  after  incubation 
and  the  difference  gives  the  sulfofying  power  of 
the  soil,  or  the  physiological  efficiency  of  the  sul- 
furoxidizing  bacteria  in  the  soil.  Many  difficulties 
have  been  met  in  the  work  and  largely  overcome. 
Details  regarding  these  will  appear  in  a  future 
publication.  The  point  to  be  emphasized  by  the  re- 
sults so  far  is  that  soils  have  a  definite  sulfofying 
power  which  is  determinable  in  the  laboratory  and 
therefore  the  efficiency  of  fertilisation  of  soils  with 
organic  sulfur  compounds  may  be  ascertained  for 
any  soiL 
Furtlier  Studies  with  Some  Azoiobacter:  Dan  H. 

Jones. 

VidbxUty  of  Azotobader  in  Stock  Cultures, — 
Equal  quantities  of  azotobacter  growth  were  taken 
from  eultures  grown  on  Ashby's  agar  for  varying 
periods  of  time  and  plated  out  in  beef  gelatin. 
The  relative  colony  counts  were  as  follows: 

Onltnre  16  days  old 9,000  colonies 

Oaltare  2  months  old  8,000  colonies 

OoHure  5  ibonths  old 5,000  colonies 

Oultiire  7  months  old 4,500  colonies 

Cultiire  1  year  and  4  months  old. . .  2,200  colonies 
Oultore  2  years  and  2  months  old  . .        60  colonies 

This  work  was  duplicated  with  the  four  varieties 

of    azotobacter   under   observation   with   ai^roxi- 

mately  same  results. 

Thermal  Death  Point  of  Agotobacter  in  Stock 
Cultures  of  Different  Ages. — The  cultures  used  for 
the  viability  test  were  tested  for  their  thermal 
desitb  point,  by  mixing  one  loopf ul  of  culture  in 
10  c.e.  of  Ashby's  solution  and  then  held  in  water 
b*tli   £or  10  minutes  at  the  required  temperature. 

All    eultures  heated  up  to  55""   C.   gave  good 


All  cultures  heated  up  to  65**  C.  and  over  gave 
no  growth. 

Involution  Forms. — ^Involution  forms  of  azoto- 
bacter varying  very  much  in  shape  and  size  may 
appear  in  cultures  grown  in  Ashby's  solution  and 
Ashby's  agar  at  any  temperature  within  growth 
limits.  This  tendency  to  produce  involution  forms 
is  comparatively  slight  at  20**-25®  C,  but  excessive 
at  37^  G.  Involution  forms  taken  from  an  Ashby 
agar  culture  2  months  old  were  tested  for  their 
power  to  reproduce  in  Ashby 's  agar  in  moist  cham- 
bers. Fifteen  were  held  under  observation  for 
four  days,  but  during  that  time  only  one  repro- 
duced. Normal  cells  present  in  the  same  fields 
produced  colonies  which  overgrew  the  involution 
forms. 

Aeotohaoter  and  Plant  Growth, — It  was  decided 
to  test  the  power  of  azotobacter  to  fix  sufficient 
atmospheric  nitrogen  for  plant  growth.  Special 
vessels  were  designed  for  the  purpose.  These  were 
filled  with  well-washed  quartz  sand,  sterilized, 
soaked  with  Ashby 's  solution  and  inoculated  with 
azotobcuiter,  controls  being  kept.  After  two 
weeks,  grains  of  wheat  were  sown  in  the  pots  of 
sand.  These  all  germinated  and  gave  growth-pro- 
ducing plants  16  inches  high  in  one  month,  but  no 
difference  was  observed  at  this  time  between  the 
culture  plants  and  the  controls. 

A  Possible  Improvement  in  the  Technique  of  De- 
temwustion  of  the  Ammonifying  Power  of  Soils : 
T.  D.  Beckwith  and  A.  F.  Vass. 
One  of  the  difficulties  met  with  in  determining 
the  ammonifying  power  of  soils  is  that  part  of  the 
ammonia  was  lost  under  the  older  methods.     We 
have   found   it   possible   to    determine   the   total 
amount  of  ammonia  given  off  by  soils  by  a  very 
simple  method  of  laboratory  technique.    The  soil, 
generally  100  or  200  grams  in  content,  is  placed  in 
a  1,000  c.c.  Krlenmeyer  flask.    In  the  top  of  the 
flask  is  inserted  a  two-hole  rubber  stopper.     The 
air  is  allowed  to  enter  the  flask  through  the  in- 
verted U-tube.    The  outer  tube  is  made  of  a  simple 
elbow  placed  in  the  other  hole  of  the  stopper. 
This  flask  thus  prepared  is  connected  with  a  water 
pressure  filter  pump.     In  the  series  between  the 
soil  fiask  and  the  pump  is  placed  a  wash  bottle 
containing  N/10  H^Sov    For  purposes  of  an  indi- 
cator this  acid  solution  is  colored  slightly  with 
cochineal.    When  soil  and  the  material  to  be  am- 
monified is  placed  in  the  soil*  flaA,  air  is  drawn 
through  the  system  by  the  filtw  pump.    The  am- 
monia is  intercepted  by  the  acid.    The  indicator  in 
the  wash  bottle  shows  the  point  of  neutralization. 
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Wlien  nentralixed  another  wash  bottle  with  an  all- 
qnot  portion  of  aeid  ia  aabstitated.  A  final  de- 
termination of  the  amount  of  ammonia  in  the  soil 
ilaak  pins  that  of  the  acid  in  the  wash  bottle  shows 
the  exact  amount  of  ammonia  given  oif .  A  large 
series  of  flasks  and  wash  bottles  ma7  be  served  bj 
the  same  filter  pump,  using  appropriate  connec- 
tions of  Y  and  T  tubes  with  heayj-walled  rubber 
tubing.  It  is  necessary  to  use  screw  pinch  cocks 
throughout  the  system  in  order  to  regulate  the  flow 
of  air  through  the  wash  bottles  and  to  see  that  none 
are  cut  off.  Such  «  system  should  be  used  and  ad- 
justed for  at  least  twenty-four  hours  before  the 
soil  and  material  to  be  ammonifled  are  added  in 
order  to  make  sure  that  all  is  in  perfect  wooing 
condition. 

A  Bacterial  DUeaae  of  the  Larva  of  tl%e  June 
Beetle,  Lachnoetema  8pp. :  Zax  Nobthsup. 
Buring  the  summer  of  1912,  the  larvs  of  the 
June  beetle,  Laehnoetema  spp.  committed  serious 
depredations  to  crops.  Specimens  sent  in  to  the 
entomological  department  by  the  farmers  were 
found  to  be  diseased  and  were  turned  over  to  the 
bacteriological  laboratory  for  the  determination  of 
the  etiology  of  the  infection,  and,  if  practicable, 
to  use  the  liTing  parasite  as  a  remedial  measure. 
This  disease  which  is  characterised  by  a  blacken- 
ing of  the  affected  parts,  was  found  to  be  due  to  a 
micrococcus,  which  wss  found  microscopically  in 
smears  and  in  sections  from  diseased  tissue.  This 
organism  was  isolated  from  the  affected  tissues  of 
a  living  grub  and  liquid  cultures  were  used  for  the 
inoculation  of  the  soil  in  which  healthy  larvn 
were  then  placed.  Oftentimes  infection  occurred 
within  a  short  time;  the  most  marked  infection  oc- 
curred when  an  incision  was  made  in  the  integu- 
ment, A  characteristic  lesion  developing  within 
twenty-four  hours.  It  was  discovered  that  an  ex- 
cessive amount  of  water  in  such  inoculated  soil 
favored  the  rapid  progress  of  the  disease.  This 
seems  to  be  one  of  the  most  important  factors  in 
determining  the  fatality  of  the  infection.  This 
disease  may  be  transmitted  characteristically  to 
larvn  of  the  southern  United  States  June  beetle, 
Allorhina  niiida  and  to  the  American  cockroach, 
Periplaneta  amerioana,  but  is  non-pathogenic  to 
rabbits  or  guinea-pigs.  The  black  pigment  char- 
acterising the  disease  is  probably  produced  di- 
rectly or  indirectly  by  the  activity  of  the  bacterial 
cells  within  the  larval  tissues;  the  cocci  and  the 
integument  cells  in  which  they  are  imbedded  do 
not  take  the  ordinary  or  the  Gram  stain  but  re- 
main dark  brown  in  color.  From  the  character- 
istic lesions  produced  by  this  organism  it  has  been 


named  *'Mioroooe<ms  nigrofaeiene,"  No  iwolli 
have  as  yet  been  obtained  in  trying  oat  this  orgin- 
ism  as  a  remedial  measure  for  the  deBtmetiim  of 
the  white  grub.  Cultures  of  the  microeoceos  bafe 
been  sent  to  Porto  Bieo  for  this  purpose. 

WXDMS8DAT,  DBCXMBEB  31,  1913,  TWO-THBTT 

O'CLOCK 

Sanitary  Bacteriology 

A  Numerical  Comparison  of  the  Organimt  Fn- 
ducing  Gae  in  Lactose  BUe  Isolated  from  Us 
Baltimore    City    Water    Supplies:   J.  Bosur 
Thomas  and  Edoak  A.  Sandman. 
The  water  supply  of  Baltimore  city  is  derind 
from  two  streams  which  flow  through  a  n&er 
populous  rural  district.    The  larger  streain,  vfciek 
has  an  average  daily  flow  of  about  one  hnsdied 
million    gallons,   drains   a   watershed  euppoitiog 
many  large  dairy  farms,  while  the  othcfi  irith  t 
flow  of  twenty  million  gallons  per  day,  is  denni 
from  a  watershed  supporting  fewer  dairy  fust 
in  proportion  to  its  area,  but  known  to  be  snbjeet 
to  a  greater  extent  to  possible  sewage  pollntioa 
It,  therefore,  occurred  to  us  that  tho'e  might  be 
shown  in  one  of  these  supplies  the  preaenee  of  t 
different  relative  proportion  of  certain  typei  of 
organisms  than  in  the  other  supply;  and  a  pdln- 
tion  derived  largely  from  dairy-farms  and  erenoff* 
ies  is  obviously  of  a  less  serioqs  charaetv  this  s 
pollution  caused  principally  by  the  introdoetion  of 
sewage.    For  the  classification  of  these  orga&isiis 
four  sugars,  in  addition  to  the  customaiy  sao  of 
gelatin,  were  used,  viz.:  lactose,  dnlcite,  saeeks- 
rose  and  dextrose.    Endo  's  agar  was  used  for  iso* 
lating  the  organisms  in  pure  culture,  and  the  le- 
suits   of   a   study  of   the  character  of  eoboi* 
formed  on  this  medium  is  given  in  the  ongisil 
paper.     The  average  number  per  cc  of  the  sar- 
era!  types  of  organisms  was  estimated  by  connd- 
ering  the  number  of  positive  and  negative  tests  ia 
each  dilution  and  following  the  method  deserihed 
by  Phelps  before  the  American  Public  Health  Ai- 
sodation  in  1907.    The  results  of  this  work,  en- 
braeing  883  isolations  from  untreated  water,  ohov 
an  average  number  of  2.79  organisms  per  ce.  gi^ 
ing  cultural  characteristica  of  B,  coU  lommmut 
and  B.  eoli  oomimmotr,  and  9.31  organisms  per 
cc  giving  cultural  characteristics  of  B.  (Iscfii) 
aerogenes  and  B.  acidi  lactici,  in  the  Gunpowdv 
River,  which  ia  exposed  to  pollution,  from  daixy- 
farms,  in  comparison  with  5.12  orgsxiisms  of  tks 
former  types  and  4.98  of  the  latter  types  in  thi 
Jones  Fall  supply,  which  in  more  exposed  to 
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age  pollution.  It  is,  therefore,  seen  that  although 
the  total  number  of  these  organisms  is  about  the 
same  in  either  supply,  there  are  nearly  twice  as 
many  B.  ooli-like  organisms  in  the  supply  subject 
to  greater  sewage  pollution  than  in  the  Gunpowder 
Biver. 

Notes  on  the  Bacteriology  of  Air  and  Its  Sani- 
tary Significance:  C.-E.  A.  Winslow. 
Both  mouth  spray  and  dust  contain  buccal  bae- 
teria  and  at  times  pathogenic  forms,  and  might 
theoretically  constitute  sources  of  appreciable  at- 
mospheric pollution.  Whether  they  actually  do  so 
or  not  can  only  be  determined  by  quantitatiye 
studies  of  the  bacteria  actually  present  in  air  and 
particularly  of  the  characteristic  organisms  of  the 
mouth.  Two  sets  of  results  bearing  upon  this 
point  are  here  reported. 

A  series  of  684  examinations  of  school  room  air 
in  New  York  City  made  by  Professor  Chas.  Bas- 
kerviUe  and  the  writer  gave  an  average  of  96 
microbes  per  cubic  foot.  This  includes  all  organ- 
isms developing  on  litmus  lactose  agar  in  five 
days  at  room  temperature.  Two  hundred  and 
sixty-eight  samples  gave  counts  under  50,  178  be- 
tvreen  51  and  100,  112  between  101  and  150,  39 
between  151  and  200,  23  between  201  and  250,  12 
between  251  and  300,  and  17  over  300.  Lactose 
fermenting  streptococci  (characteristic  buccal 
forms)  were  found  52  times  in  174  cubic  feet  of 
air  giving  an  average  of  30  per  100  cubic  feet  of 
air. 

The  second  series  of  results  includes  64  samples 
of    outdoor    air    (mainly   from   New   York    City 
streets)  examined  in  the  course  of  a  somewhat  de- 
tailed  study  of  air  bacteriology  now  being  car- 
ried on  by  the  New  York  State  Commission  on 
Ventilation.    The  average  20®  count  of  64  samples 
was    59   microbes   per   cubic   foot.      Twenty-four 
samples  showed  less  than  25,  18  between  26  and 
50,  8  between  51  and  100  and  14  over  100.     The 
maximiun  count  was  395.    At  37**  in  two  days  the 
average  count  was   48   microbes  per  cubic  foot. 
Thirty-six  samples  were  below  25,  9  between  26 
and  50^  9  between  51  and  100  and  7  over  100. 
Acid    forming  streptococci  were  absent  from   12 
cubic  feet  of  air  examined  for  their  presence. 

The  Usefulness  of  Dried  Stained  Swears  of  Milk 
as  a  Means  of  Determining  the  Sanitary  Qual- 
^^y  of  Milk:  BoBEBT  S.  Breed  and  James  D. 


A    nnmber  of  tests  of  the  method  of  making 
millc  smears  devised  by  Prescott  and  Breed*  have 

*  Jcn&mal  of  Infectious  Diseases,  7,  p.  632,  1910. 


been  made  at  the  Geneva  Experiment  Station  with 
a  view  of  determining  the  sanitary  quality  of 
milk.  It  has  been  found  to  be  a  very  rapid  and 
efficient  method  of  determining  the  total  germ 
content  where  milk  contains  100,000  or  more  bac- 
teria per  c.c.  The  results  secured  probably  rep- 
resent the  real  conditions  so  far  as  total  content 
is  concerned  better  than  those  secured  on  agar  or 
gelatin  plates.  By  means  of  this  test  it  is  pos- 
sible to  separate  milk  as  received  at  a  milk  sta- 
tion into  two  classes  by  a  rapid  examination  of 
the  prepared  smears.  The  first  grade  of  milk  is 
that  in  which  no  bacteria  are  seen  in  5  to  10  or 
more  fields  of  the  microscope.  In  all  but  eight  of 
the  sixty  samples  in  which  no  bacteria  were  found 
the  agar  plate  count  was  less  than  100,000  per 
C.C.  and  seven  of  the  eight  which  exceeded  this  fig- 
ure were  less  than  200,000  per  c.c.  Such  milk 
would  sell  in  the  New  York  City  market  as  Grade 
A,  selected  pasteurized  if  properly  pasteurized. 
Inasmuch  as  a  large  proportion  of  the  milk  re- 
ceived at  the  particular  milk  station  where  the 
tests  were  made  was  of  this  quality  this  test  would 
have  been  used  to  great  advantage  because  it 
would  have  enabled  the  dealer  to  raise  this  part  of 
his  milk  from  Grade  B  to  the  Grade  A  class  at  no 
expense  to  himself  or  to  the  farmers  supplying  the 
milk  except  the  cost  of  making  the  tests,  which  is 
fortunately  not  great  enough  to  be  prohibitive. 

The  second  class  of  milk  would  be  that  in  which 
bacteria  are  readily  found  with  the  microscope. 
Sucb  milk  under  present  regulations  would  go  on 
the  market  as  Grade  B  milk  if  properly  pasteurized. 
The  great  advantage  of  this  test  over  plate  meth- 
ods of  examinations  or  other  bacterial  methods 
that  require  an  incubation  period,  is  that  results 
can  be  secured  in  a  very  few  minutes  and  a  large 
number  of  samples  can  be  handled  by  a  single  per- 
son. Any  person  sufficiently  skilled  to  handle  a 
microscope  can  learn  the  technique  and  apply  the 
method  successfully.  The  chief  weakness  of  the 
method  at  present  is  that  it  is  so  new  and  has 
been  tried  out  so  little  in  a  practical  way  that  no 
one  knows  as  yet  how  the  results  secured  should 
be  interpreted.  The  bacterial  counts  obtained  are 
much  higher  than  those  obtained  from  the  ordi- 
nary plate  counts  and  there  is  no  constant  relation- 
ship between  such  counts  where  single  compari- 
sons are  made.  When  a  long  series  of  compari- 
sons are  made  between  plate  counts  and  these 
microscopic  counts,  it  is  found  that  greater  dis- 
crepancies occur  when  the  total  number  of  bac- 
teria is  low  than  when  the  total  number  of  bac- 
teria is  high.    A  detailed  report  on  this  work  wi^l 
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be  published  in  a  technical  bulletin  of  the  New 
York  Experiment  Station. 

Field  Organigation  and  Laboratory  Technique^  Ca- 
nadian Section — IniemcUiondl  Joint  Commieeion 
Pollution  Investigation,  1919:  F.  A.  Dalltn. 
Period  of   investigation — April   10   to   October 

10,  1913. 
Field  laboratory  located  at  nine  (9)  bases,  from 

Fort  Frances,  Ont.,  to  Kingston,  Ont. 
Equipment  at  each  base  comprised: 

2  incubators  — 18*  C,  —  22*  C.  and  37*  C,  de- 
signed to  hold  maximum  number  of  samples. 

2  sterilizers,  one  for  glassware  and  the  No.  8 
Bramhall  Deane  Autoclave. 

400-500  petri  dishes  with  copper  cases,  4  copper 
25  c.c.  pipette  cases  containing  30  pipettes  each, 
3  copper  1  e.c.  pipette  cases  containing  60 
pipettes  each,  800-400  6-oz.  glass  stoppered 
sample  collection  bottles. 

Apparatus  for  obtaining  deep  samples. 

Several  hundred  Dumas  bulbs,  necessarj  table 
apparatus  and  media-making  equipment. 

Twelve  thousand  ei^t  hundred  (12,800)  samples 
were  collected  and  examined.  The  determination 
of  the  total  bacteria  count  on  nutrient  agar 
(•f  10)  at  IS"*  -22'  C.  (48  hours),  the  count  at 
37*  C.  (24  hours),  and  the  quantitative  estima- 
tion of  B,  ooli  as  indicated  hj  fermentation  in  lac- 
tose bile  at  37*  0.  (48  hours),  not  less  than  four 
(4)  dilutions  used  for  the  latter — ^usuallj  1,  5,  25, 
60  C.C.  were  tubed  (1/1000,  1/100,  1/10)  only 
when  required.  Sample  collection  points  were  lo- 
cated on  straight  lines  by  a  time  interval  method 
(checked  by  different  landmarks,  buoys  and  light- 
houses). Stoppers  and  necks  of  sample  bottles 
protected  from  contamination  by  a  rubber  dam 
held  by  a  band.  The  dam  was  dipped  in  mercuric 
chloride  solution  before  being  re-used. 

Each  field  laboratory  examined  on  an  average  of 
52  samples  per  day.  Max,  amowit  103  samples  per 
day  for  3  days  in  succession.  Ten  (10)  to  twenty 
(20)  daily  samples  taken  at  each  sample  collection 
point.  Special  paragraphs  on  tabulation,  account- 
ing system,  plating  and  tubing  technique,  handling 
of  media,  media  reaction  and  washing  of  glass- 
ware. 

The  Virulence  of  the  Eeaistant  Minority:  Frank 

SCHOriELD. 

The  work  described  has  been  done  in  an  en- 
deavor to  obtain  facts  which  would  give  a  satis- 
factory basis  for  answering  the  following  ques- 
tions: Considering  bacteria  of  the  same  species, 
have  those  which  exhibit  the  greatest  resistance  to 
germicidal  action  a  corresponding  increase  of 
pathogenic  power  over  their  fellows  which  succumbf 


Or,  are  the  few  which  survive  exposure  for  long 
periods  to  detrimental  conditions  practiesllj 
innocuous f 

In  the  experiments  done  swabs  were  inoculated 
from  pure  culture  of  B,  Diphtheria  and  placed  in 
the  sunlight  and  others  in  the  dark.  At  the  same 
time  definite  quantities  of  special  broth  were  in- 
oculated, incubated  for  two  days  and  varTing 
amounts  injected  into  guinea-pigs  of  known 
weight.  Cultures  were  made  from  the  inoculated 
swabs  at  different  periods  such  as  30  dajs  and 
number  of  colonies  developing  noted,  for  instance 
100,  then  again  at  36  days  when  number  of  eol- 
onies  might  be  60.  By  careful  manipulation  the 
time  when  but  two  or  three  organisms  capable  of 
growing  on  the  culture  media  were  left  coold  be 
estimated.  Such  colonies  would  represent  the 
most  resistant  of  the  strain  used.  From  sueh  col- 
onies broth  was  inoculated  and  incubated  under 
similar  conditions,  as  at  the  beginning  of  experi- 
ment. Guinea-pig  inoculation  was  made  and  re- 
sults  compared  with  results  recorded  at  comoenee- 
ment  of  experiment.  A  series  of  eleven  experi- 
ments such  as  these  were  undertaken  and  the  rs- 
snlts  warranted  the  following  conclusion:  That 
cultures  made  from  the  most  resistant  individuals 
of  a  strain  usually  exhibited  pathogenic  proper- 
ties similar  to  the  less  resistant  organisms  of  nme 
strain,  the  virulence  neither  being  increased  nor 
decreased  materially. 

The  Influenoe  of  the  HypodUorUe  Treatment  of 
Water  upon  the  Development  of  Alga:  Gasui 
M.  Dbeick. 

Professor  Derick  briefly  reported  some  general 
observations  incidentally  made  by  a  gradoate  stu- 
dent, Miss  Clare  Miller  (Mrs.  Wasteneys),  in  the 
course  of  a  study  of  the  Algal  Flora  of  the  Island 
of  Montreal,  in  1911  and  1912.  CbUeetionB  of 
algsB  made  in  October  and  November,  1911,  were 
maintained  in  sixty  or  more  aquaria  in  the  bo- 
tanical laboratories  of  McGill  University.  In  addi- 
tion to  series  in  various  media,  parallel  cultures 
were  grown  in  ordinary  tap  water.  At  that  time, 
the  city  water  was  being  regularly  treated  with 
hypochlorite  of  lime,  less  than  one  part  to  a  mil- 
lion parts  of  water  being  used.  The  devdopment 
of  deleterious  bacteria  being  thus  prevented,  the 
cultures  of  algte  in  this  water,  which  contained  all 
the  necessary  mineral  nutrients,  were  unosnallf 
vigorous  and  long-lived.  At  temperatures  about 
20**  C,  blue-green  algw,  especially  0*cilWons 
tenuis  kjg,,  O.  eplendida  Grev.  and  BieWs^ 
hceTtfuxtites  Ag.,  flourished.  Anabenm^  on  the  con- 
trary, usually  died  or  passed  into  a  resting  condi- 
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tion  within  a  f«w  dajs.  In  March,  however,  it  re- 
appeared and  grew  well.  Desmida,  such  as  Coe- 
marium,  Closteriwn  and  Micrasterias,  as  weU  as 
Mougeotia,  Ulothria  and  StigeoUmium,  which  were 
collected  in  the  spore  stage,  germinated  and  grew 
readily  at  a  temperature  of  20^  C.  Spirogyra, 
Vaucheria  and  Cladaphora  were  most  successfully 
grown  at  a  temperature  of  5**  C.  or  less.  The  ma- 
jority of  the  GhlorophycsB  collected  grew  vigor- 
ously in  city  water,  provided  that  the  tempern- 
tnre  was  between  5**  C.  and  20^  C.  Vaucheria, 
8eenadesmu8  and  other  ProtococcaceiB  flourished 
throughout  the  year.  CEdogonwm  and  Chceto- 
phora  developed  freely  towards  spring.  Diatoms, 
such  as  Navioula,  were  plentiful  at  low  tempera- 
tures. By  periodically  renewing  the  water  to  pre- 
vent the  concentration  of  the  mineral  contents  and 
by  guarding  against  excessive  exposure  to  strong 
light,  many  aquaria  were  kept  in  good  condition 
during  the  following  summer  and  supplied  much 
material  used  for  class-work  throughout  the  winter 
of  1912-13.  Towards  spring,  in  1913,  Scenodes- 
mtu  and  a  few  other  types  crowded  out  less  re- 
sistive groups,  and  the  cultures  were  allowed  to 
die  during  the  summer  of  1913. 

Algae  similarly  treated  in  the  autumn  of  1913 
have  not  developed  well.    The  summer  was  unfa- 
vorable to  the  majority  and  they  were  not  in  good 
condition   when   collected.     Spirogyra  and    other 
Ck>njugatie,    several    of    the    Protococcaceas    and 
CBdogoniwn  began  to  grow  after  a  few  weeks. 
But  in  December,  practically  all  of  the  aquaria 
contained     species    of    BaoUluSg    Spirillum    and 
Vibrio,  aa  well  as  one  or  two  water  molds.     Sev- 
eral  factors  probably  contributed  to   this  result. 
A  less  ri|^orous  use  of  hypochlorite  of  lime  in  the 
treatment  of  the  city  water  was  suggested  as  a 
partial  explanation  by  Dr.  Adami  during  the  dis- 
cussion vrhich  followed  the  reading  of  the  paper. 
It  is  obvious  that  when  water-supplies  are  freed 
from  bacteria  by  means  of  hyx>ochlorite  of  lime, 
such  a  free  development  of  algas  is  permitted  as  to 
require    treatment   by   copper   sulphate   or   other 
measures  to  prevent  pollution. 
TooBto   Pr€>ducU   in  Food   and   Their  Detection: 
Chas.  H.  Higgins. 

Outline  of  necessity  for  the  formulation  of  a 
method  which  could  be  used  as  a  standard  in 
routine  ezaxninations  connected  with  the  adminis- 
tration of  the  Meat  and  Canned  Foods  Act. 

Three  forms  of  poisoning  in  meat  food  products 
recorded  by  £delmann.  These  sure:  (1)  poison- 
ing reeultinijr  from  an  infection  by  the  Bacillus 
enteritidis     (Gftrtner);     (2)    poisoning    resulting 


from  the  toxic  products  of  the  Bacterium  coli, 
proteus  species,  etc.,  (3)  poisoning  resulting  from 
the  Bacillua  totuiin/us.  These  food  poisonings  are 
the  result  of  a  direct  bacterial  infection  or  the 
poisoning  from  toxic  products  formed  during  their 
growth.  Methods  of  detection  are  bacterial,  such 
as  Bosenau's,  the  hoUing  teat,  judgment  depend- 
ing upon  the  odor  and  the  various  feeding  tests, 
principally  with  mice.  None  of  these  meet  the  re- 
quirements of  routine  examinations,  as  the  indi- 
vidual element  is  an  important  factor  and  one  that 
can  not  be  standardized.  The  method  employed 
is  through  the  preparation  of  a  solution  of  the 
material  under  consideration;  in  the  case  of  com- 
mercial gelatines  a  ten  per  cent,  solution,  and  fol- 
lowing the  method  of  Bosenau  injecting  this  sub- 
cutaneously  in  amounts  of  1  c.c.  to  10  cc,  which 
contain  from  0.1  to  1.0  of  the  original  gelatine. 
For  other  meat  food  products  the  method  is  similar 
save  that  the  food  is  leached  with  normal  saline  or 
distilled  water,  either  proving  equally  satisfactory. 
In  every  case  ten  guinea-pigs  are  used,  preferably 
of  250'  grams  weight,  these  having  been  shown 
to  be  most  suitable  for  this  purpose. 

This  method  was  used  on  upwards  of  two  hun- 
dred samples.  In  one  instance  untoward  effect  oc- 
curing  in  sixteen  persons,  was  directly  traced  to 
gelatine  entering  food  product.  In  other  cases  un- 
toward effect  was  found  to  be  due  to  faulty  meth- 
ods of  handling. 

Proteid  products  have  not  interfered  with  the 
results  and  have  not  led  to  uncontrollable  factors. 
Judgment  depends  upon  the  presence  of  illness  or 
death  among  the  inoculated  animals.  Period  of 
observation,  five  days. 

A.  Pakkkb  Hitghsns, 

Secretary 
(To  he  continued) 


SOCIETIES   AND   ACADEMIES 

THE  AMSaiCAN   MATHEMATICAL   SOCIETT 

The  one  hundred  and  seventieth  regular  meet- 
ing of  the  society  was  held  at  Columbia  Univer- 
sity on  Saturday,  April  25.  The  attendance  at 
the  morning  and  afternoon  sessions  included  forty- 
four  members.  Ex-president  Bdcher  occupied  the 
chair,  being  relieved  by  Vice-president  Eisenhart, 
Ex-president  Fiske  and  Professor  Tyler.  The 
council  announced  the  election  of  the  following 
persons  to  membership  in  the  society:  Dr.  T.  H. 
Brown,  Yale  University;  Dr.  Josephine  E.  Bums, 
University  of  Dlinois;  Professor  C.  F.  Qummer, 
Queen's   University,   Kingston,   Ontario;    Mr.   Q. 
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M.  Hayes,  College  of  the  City  of  New  York;  Dr. 
W.  L.  Miser,  University  of  Minnesota;  Professor 
Maximilian  Philip,  College  of  the  City  of  New 
York;  Mr.  8.  A.  Schwars,  College  of  the  City  of 
New  York;  Professor  A.  Q.  Smith,  State  Univer- 
sity of  Iowa;  Mr.  W.  A.  Wetzel,  College  of  the 
City  of  New  York.  Ten  applications  for  mem- 
bership in  the  society  were  received. 

Professor  L.  E.  Dickson  was  reelected  a  mem- 
ber of  the  editorial  committee  of  the  Transactions 
for  a  term  of  three  years.  It  was  decided  to  hold 
the  annual  meeting  this  year  in  New  York. 

The  society  has  recently  published  the  Madison 
Colloquium  Lectures,  by  Professors  L.  E.  Dickson 
and  W.  F.  Osgood,  being  volume  4  in  the  Col- 
loquium Lecture  Series. 

The  following  papers  were  read  at  this  meeting: 

A.  B.  Sehweitser:  ''An.  extension  of  functional 
equations. ' ' 

L.  P.  Eisenhart:  "Transformations  of  conju- 
gate systems  with  equal  point  invariants." 

H.  H.  Mitchell:  "The  subgroups  of  the  quater- 
nary abelian  linear  group." 

R.  D.  Beetle:  "On  the  complete  independence 
of  Schimmack's  postulates  for  the  arithmetic 
mean. ' ' 

H.  8.  Vandiver:  "Extension  of  the  criteria  of 
Wieferich  and  Mirimanoff  in  connection  with  For- 
mat's  last  theorem." 

E.  G.  Bill:  "Note  on  the  curvature  of  a  regu- 
lar curve  in  non-end idean  space." 

S.  A.  Joffe:  "Triangles  whose  sides  are  three 
consecutive  integers  and  whose  area  is  an  integer. ' ' 

G.  D.  Birkhoff:  "The  restricted  problem  of 
three  bodies.    Second  paper." 

A.  B.  Coble:  "Cremona  groups  determined  by 
point  sets." 

Anna  J.  Pell:  "Non-homogeneous  linear  equa- 
tions in  infinitely  many  unknowns." 

Louise  D.  Oummings:  "On  a  method  of  com- 
parison for  triple  fjstems." 

C.  L.  E.  Moore:  "A  geometry  whose  element  of 
arc  is  a  linear  differential  form." 

C.  L.  E.  Moore:  "On  the  centers  and  radii  of 
curvature  of  curves  traced  on  a  surface  in  an  n- 
space. ' ' 

J.  E.  Bowe:  "Invariants  of  the  rational  plane 
quintic  and  of  rational  curves  of  odd  order." 

J.  K.  Lamond:  "Some  applications  of  a  theo- 
rem of  W.  H.  Young." 

Maxime  BOcher:  "On  a  small  variation  which 
renders  a  linear  differential  system  incompatible." 

B.  C.  Archibald:  "Euclid's  book  on  division  of 
figures. ' ' 


C.  E.  Wilder:  "On  the  degree  of  approxima- 
tion to  discontinuous  functions  by  trigonometiic 
sums. ' ' 

E.  J.  Miles:  " Transversality  and  orthogonalitj 
of  space  extremals." 

P.  B.  Bider:  "Broken  extremals  in  space.'' 

B.  L.  Moore:  "Linear  order  in  terms  of  point 
and  limit." 

T.  H.  Gronwall:  "Triply  orthogonal  sjstems 
contuning  one  family  of  minimal  surfaces." 

The  summer  meeting  of  the  society  will  be  held 
at  Brown  University,  on  September  8-9. 

F.  N.  COLI, 
Searetanf 

THS  PHILOSOPHICAL  80CIETT  OF  THB  UKIVraSITY  OP 

VIBOINIA 

At  the  regular  monthly  meeting  of  the  Sdentifie 
Section  of  the  society  on  February  16  Dr.  W.  J. 
Humphreys,  Professor  of  Meterological  Phjsies, 
U.  S.  Weather  Bureau,  delivered  an  address  entitled 
'  *  Volcanic  Dust  and  other  Factors  of  Climatic  Goa- 
trol." 

On  March  23  Professor  Graham  Edgar  presented 
a  joint  paper  by  himself  and  Mr.  S.  H.  Diggs  en* 
titled  ' '  The  Infiuence  of  the  Concentration  of  Po- 
tassium  Iodide  on  the  Bate  of  Diffusion  of  Iodine 
in  Potassium  Iodide  Solution." 

On  April  20,  1914,  Professor  J.  S.  Grasty  pre- 
sented a  paper  on  ' '  The  Shore  lines  of  tbe  On 
Beds  of  the  Clinton  Formation  in  Alabama." 

li.  G.  HOXTON, 

Seerettrff 

THB  AMXEIGAN  PHILOSOPHICAL  80CISTT 

A  PAPBB  read  before  the  American  PhSoioph- 
ical  Society  on  April  3,  by  Ambrose  E.  Letoua, 
"Explorations  in  the  Hudson  Bay  Begioa,  witk 
Beference  to  Unusual  Topographic  and  Hydro- 
graphic  Features  and  Mineral  Deposits,"  An- 
nounces the  discovery  of  rich  molybdenite  ores,  at 
a  point  immediately  south  of  the  new  Nstional 
Transcontinental  Bailway,  in  the  northern  eeetioa 
of  the  Province  of  Quebec,  440  miles  northwest  of 
Quebec,  Indian  Peninsula,  Keewagama  Loka 

Molybdenite  crystals  and  flakes  occur  in  per- 
sistent quarts  veins  traversing  the  granite  and  peg- 
matite rocks  of  the  Laurentian  formation. 

Exploration  and  development  of  the  deposits 
thus  far  exposes  the  ore  near  the  surface,  in  ^otk 
quantity  aa  to  warrant  the  belief  in  the  msgni- 
tude  of  the  find  being  greater  than  any  heretofore 
discovered  and  developed  of  this  rare  metal. 
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TEE  DAY  OF  THE  EXPEBT^ 

The  papers  read  before  the  American 
Association  of  Museums  during  the  eight 
years  of  its  life  have  covered  a  wide  range 
of  topics,  reaching,  one  might  imagine,  the 
whole  circle  of  museum  interests.  Yet 
there  is  one  question,  antecedent  to  all 
others,  which  has  never  been  asked,  and  but 
once  approached,  in  yoiir  presence.  This  is 
the  question:  Just  what  use  are  all  these 
papers?  We  meet  to  develop  and  exchange 
our  ideas;  but  when  we  separate,  what 
power  have  we  to  put  into  effect  what  we 
have  concluded  and  learned?  We  have 
the  voice  here.  How  much  voice  have  we  at 
home? 

This  question  of  official  scope  we  share 
with  every  similar  association;  and  with 
several  it  has  recently  become  a  burning 
question.  Just  a  year  ago  there  was  formed 
an  association  of  university  professors  for 
the  determination  and  maintenance  of  pro- 
fessorial rights ;  and  last  winter  the  Ameri- 
can Political  Science  Association  and  the 
Philosophical  and  Psychological  Associa- 
tions appointed  committees  to  consider  and 
report  upon  like  matters. 

A  problem  of  problems  like  this  offers 
appropriate  matter  for  an  initial  presiden- 
tial address ;  and  its  simultaneous  agitation 
elsewhere  suggests  treating  it  in  the  broad- 
est possible  way — as  a  concern,  not  of  one 
profession,  but  of  all  professions.  Thus 
amplified,  the  topic  becomes  that  of  the 
present  and  future  status  of  the  specialist 
in  the  United  States.  Far  as  this  theme 
stretches  beyond  the  work  of  the  permanent 

1  Presidential  address,  given  at  the  ninth  annual 
meeting  of  the  American  Association  of  Moseums, 
held  in  Milwaukee,  May  19-21,  1914. 
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public  exhibitions  we  call  museiims,  the  in- 
quiry into  the  day  of  the  expert  is  one  that 
vitally  touches  the  whole  official  activity  of 
every  museum  worker.  The  inquiry  nat^ 
urally  divides  itself  into  four: 

What  has  been  the  position  of  the  expert 
among  us  7 
What  change  suggests  itself  t 
What  are  the  bearings  of  change  1 
What  are  the  prospects  of  change  t 
We  shall  offer  replies  to  these  questions 
in  succession:  (1)  by  arguing  that  the  pre- 
vailing attitude  of  institutions  of  the  hu- 
manities in  this  country  toward  their  ex- 
pert employees  is  out  of  date;  (2)  by  speci- 
fying a  reform  that  would  bring  it  up  to 
date;  (3)  by  meeting  criticism  of  the  new 
order;  and    (4)   by  noting  its  approach. 
We  shall  describe  an  outgrown  condition, 
state  and  defend  an  adjustment,  and  re- 
port progress  toward  it.    A  glimpse  of  the 
past  will  lead  to  a  glimpse  of  the  future. 

By  expert  will  here  be  meant  a  person 
whose  achievements  demand  special  apti- 
tudes long  exercised ;  and  by  his  day  a  time 
when  these  developed  abilities  are  used  to 
the  best  advantage  of  the  community. 

For  the  expert  in  this  country,  to-day, 
according  to  frequent  remark,  is  not  such  a 
time;  but  there  are  signs  that  to-morrow 
will  be. 

Here  and  now,  the  work  of  the  expert  is 
largely  carried  on  as  a  branch  of  corporate 
activity.  Our  men  of  science,  pure  and  ap- 
plied, our  lawyers,  doctors,  educators, 
clergymen,  social  workers,  artists  and  stu- 
dents of  art,  while  they  may  practise  their 
specialties  alone,  very  commonly  also  serve 
some  corporation,  and  in  great  numbers 
serve  a  corporation  exclusively,  as  do  most 
of  us  assembled  here. 

A  corporation  is  a  body  of  men  empow- 
ered by  the  state  to  join  in  a  certain  pur- 
pose, and  held  responsible  for  its  due  ful- 
filment.   At  the  end  of  his  brief  and  hamp- 


ered career  as  premier  of  England,  Lord 
Rosebery  is  reported  to  have  said:  "Re- 
sponsibility without  power  is  helL"  To  be 
discharged  successfully,  duly  must  be 
coupled  with  corresponding  authority. 
This  is  the  foundation  principle  with  which 
any  study  of  the  corporate  sphere  of  the 
expert  must  begin. 

A  corporation  engaging  the  aid  of  a  staff 
is  responsible  at  once  for  every  detail  of 
their  action  in  its  service,  and  for  every  de- 
tail of  their  outside  life,  in  so  far  as  liis 
reacts  upon  their  official  activity ;  and  hence 
possesses  equivalent  rights  of  control,  sub- 
ject only  to  law  and  custom. 

Rights  of  total  control  presuppose  in 
turn  competence  for  total  control  To  en- 
sure it,  two  methods  of  selecting  the  mem- 
bership of  a  corporation  are  possible.  In 
giving  a  certain  purpose  into  the  sole 
charge  of  certain  persons,  regard  may  be 
had  either  to  the  purpose  chiefly,  or  to  the 
persons  chiefly ;  to  their  special  competence, 
or  to  their  general  competence. 

In  the  history  of  this  country,  the  choice 
among  men  of  the  professions  concerned 
was  a  colonial  method ;  that  among  men  of 
ability,  however  displayed,  has  been  oar 
national  method. 

The  colonial  method  was  an  inheritance 
from  the  old  world.  Leonardo  da  Vinci  is 
spoken  of  as  the  last  European  to  take  all 
knowledge  for  his  province.  With  the  de- 
velopment of  the  sciences  and  the  arts  after 
him,  even  men  of  commanding  powers  be- 
came specialists.  Following  the  example 
of  the  mother  country,  the  colonies  plwed 
their  first  colleges  under  the  control  of  edu- 
cational experts — in  the  main  their  clerics 
par  excellence,  or  clergymen.  An  interpre- 
tation of  the  charter  of  Harvard  College  of 
1636  given  later  by  the  colonial  legislature, 
affirmed  that  the  corporation  was  restricted 
to  members  of  the  teaching  force;  as  the 
corporations  of  Oxford  and  Cambridge  in 
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England  still  are.  The  charter  of  Yale 
College  was  issued  in  1701  to  ten  clergy- 
men, and  provided  that  their  successors 
should  always  be  dergjonen. 

At  the  birth  of  our  nation,  the  emphasis 
tamed  from  purposes  to  persons,  under  the 
compelling  force  of  two  causes:  the  parity 
of  our  voting  citizens,  and  the  conditions 
of  a  new  national  life. 

From  the  beginning  of  the  new  union 
one  man  was  as  good  as  another  at  the 
polls.  Every  vote  cast  was  given  the  same 
weight.  It  followed  that  the  recognition 
of  the  likenesses  of  men  became  dominant, 
and  the  recognition  of  their  differences  ob- 
scured. Leading  men  came  to  be  thought 
of  as  like  exponents  of  the  sense  and  effi- 
ciency of  the  conununity.  The  acknowl- 
edgement of  competence  took  the  form  of 
an  acknowledgment  of  general  competence. 
We  of  the  United  States  have  been  nurtured 
in  the  belief  that  a  man  who  has  distin- 
guished himself  in  any  one  direction  will 
also  distinguish  himself  in  any  other. 

Our  early  national  experience  confirmed 
the  belief  at  every  turn.  Pioneer  condi- 
tions bring  out  the  all-round  man.  The 
solid  citizen  in  a  new  community  is  called 
on  to  be  at  once  a  farmer  for  sustenance,  a 
manufacturer  for  clothing,  a  builder  for 
shelter  and  a  soldier  for  defence;  often 
also  a  lawyer  for  justice,  a  doctor  for  the 
body,  an  educator  for  the  mind  or  a  teacher 
for  the  soul.  The  nascent  civilization  of 
the  United  States  had  its  Leonardo  da 
Vinci  in  Benjamin  Franklin.  Nor  has  our 
later  progress  yet  thoroughly  dislodged  the 
ideal  of  the  all-round  American,  fit  for  any 
task.  The  subjugation  of  a  continent  is  in 
the  main  a  business  matter,  and  an  able 
man  may  learn  a  business  in  all  its 
branches.  The  practise  of  naming  any  ca- 
pable person  for  any  office  has  maintained 
itself  among  us  because  surpassing  excel- 
lence has  not  for  the  most  part  been  essen- 


tial. We  have  fought  successful  wars  with 
citizen  soldiery  and  grown  great  ih  peace 
with  practical  men  as  intellectual  guides. 
To  Amiel  our  democracy  announced  an  era 
of  mediocrity;  Schopenhauer  called  us  a  na- 
tion of  plebeians ;  an  Austrian  royal  visitor 
missed  among  us  the  sense  of  personality — 
the  perception  of  that  delicate  but  real  dif- 
ferentiation that  makes  each  man  himself 
and  no  one  else.  This  is  the  mark  left  on 
the  society  of  the  United  States  by  our  day 
of  smaU  things. 

That  day  is  now  past;  and  it  behooves  us 
to  examine  the  foundations  of  the  emphasis 
which  our  methods  of  assigning  responsi- 
bility impose  upon  persons  instead  of  upon 
purposes,  upon  general  repute  instead  of 
special  fitness.  When  ^camined,  our 
course  proves  an  aberration  from  that  of 
colonial  times  learned  in  Europe.  We  must 
go  back  upon  history;  but  only  to  go  on  to 
a  new  social  ideal  which  shall  square  at 
once  with  our  political  creed  and  our  exist- 
ing national  conditions. 

First,  as  to  our  political  creed.  The 
parity  of  voters  obscures,  but  also  implies 
the  difference  of  men's  capacity.  In  affirm- 
ing that  persons  of  a  certain  sex  and  reach- 
ing certain  mental,  moral  and  economical 
standards  should  be  counted  alike  in  the 
process  of  government,  it  presupposes 
others  who  do  not  possess  these  qualifica- 
tions and  are  not  to  be  counted  at  all.  The 
conception  of  the  equal  distribution  of  ca- 
pacity among  men  is  negatived  by  the  po- 
litical device  itself  which  fostered  it. 

It  may  be  asked :  What  then  becomes  of 
the  belief  that  men  are  created  equal  t  If 
that  renowned  assertion  does  not  mean  that 
one  man  is  as  good  as  another,  that  all  per- 
sons would  show  like  capacity  with  like  op- 
portunity, what  does  it  meanf  Something 
totally  different.  Did  it  claim  that  every 
babe  newborn  might  under  favorable  cir- 
cumstances become  what  any  other  may,  it 
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would  seek  to  persuade  us  that  males  might 
become  mothers.  Instead  of  this  and  other 
absurdities  but  little  less  glaring,  it  pro- 
claims the  logical  postulate  that  all  real  dif- 
ferences of  human  capacity  are  sensible 
facts  of  the  present  world.  In  Jefferson's 
glowing  words,  the  inhabitants  of  this 
created  frame  bring  none  of  their  dispari- 
ties with  them  from  the  invisible.  There 
are  no  such  things  as  divine  rights,  with- 
drawn from  human  scrutiny.  The  doctrine 
of  equality  affirms  that  only  those  persons 
who  show  themselves  different  should  be 
treated  differently.  Its  motto  is  the  Bo- 
man  challenge  "Aut  tace,  aut  face" — ^in 
modern  American  **Put  up  or  shut  up." 
True  democracy  is  scientific  method  ap- 
plied in  politics.  It  accepts  as  inevitable 
in  the  political  sphere  also  what  Huxley 
called  the  great  tragedy  of  science — **the 
slaughter  of  a  beautiful  theory  by  an  ugly 
fact."  The  belief  that  a  man  who  has 
shown  exceptional  powers  in  any  one  direc- 
tion will  also  show  them  in  any  other  is 
such  a  beautiful  theory,  exposed  by  our 
political  creed  to  slaughter  by  ugly  facts. 
Within  narrow  limits  they  confirm  it.  A 
capable  farmer  or  efficient  selectman  will 
in  all  probability  prove  a  good  teacher  of 
the  rule  of  three,  or  a  good  postmaster.  Be- 
yond narrow  limits  they  disprove  it 
Probably  neither  could  teach  Abelian  func- 
tions well,  or  manage  a  wireless  station. 
But  whether  verified  or  falsified,  it  is  not 
the  generalization  itself,  but  the  test  of  it, 
which  is  the  sum  and  substance  of  the  prin- 
ciple  of  equality.  This  is  a  doctrine  of 
method,  not  a  statement  of  results.  It  re- 
peats in  modern  words  the  ancient  injunc- 
tion— **By  their  fruits  ye  shall  know 
them."  It  is  the  merit  system  generalized. 
Admitting  all  verifiable  disparities  of  hu- 
man capacity,  and  excluding  all  mystic  dis- 
parities, the  equality  of  the  Declaration  is 
simple  common  sense.     Denying  them  all 


indiscriminately,  the  equality  of  its  inter- 
pretation is  literally  nonsense. 

Second,  as  to  our  national  condition. 
They  are  no  longer  those  of  pioneer  life. 
The  task  of  leading  the  civilization  of  the 
United  States  has  ceased  to  resemble  a 
business.  No  man,  however  able,  can  learn 
it  in  all  its  branches.  Growth,  as  is  its 
wont,  has  developed  heterogeneity  from 
homogeneity.  The  arts  we  now  practise 
have  become  as  long  as  the  lives  we  can  de- 
vote to  them.  Our  farmers,  our  manufac- 
turers, our  builders,  our  soldiers,  our  law- 
yers, our  doctors,  our  educators,  our  relig- 
ious leaders,  are  now  different  persons,  each 
given  wholly  to  his  work.  The  era  of  Uie 
all-round  man  has  at  last  gone  by  for  ns 
also,  as  centuries  ago  it  went  by  for  the  old 
world.  The  excellence  that  comes  alone 
from  the  long  exercise  of  special  aptitade 
is  everywhere  demanded,  and  the  demand 
is  everywhere  being  met.  The  era  of 
mediocrity,  the  nation  of  plebeians,  is  on 
its  way  to  bringing  forth  aristocracies  of 
demonstrated  ability,  and  the  sense  of  per- 
sonality— ^the  recognition  of  that  delicate 
but  real  differentiation  that  makes  each  man 
himself  and  no  one  else — ^will  not  long  de- 
lay its  advent. 

The  democracy  of  individuality,  the 
democracy  that  accepts  all  proven  differ- 
ences and  no  others,  is  the  new  social  ideal^ 
squaring  at  once  with  the  creed  of  our 
fathers  and  our  own  conditions.  WiA  oiir 
political  creed,  for  the  doctrine  of  equality, 
in  denying  all  supersensible  differences, 
stops  short  at  the  sensible  world.  Personal- 
ity is  its  presupposition.  With  our  national 
conditions,  for  the  all-round  man  is  bested 
in  every  line  by  the  exceptional  man  in  that 
line,  and  only  the  best  has  become  good 
enough  for  us.  The  Jack-of-all-tnides  ?s 
master  of  none,  and  our  progress  calls  for 
masters  everywhere.  Finally,  the  democ- 
racy of  individuality  makes  for  the  union 
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in  whieh  there  is  strength.  The  new  ideal 
is  not  that  of  a  society  of  persons  increas- 
ingly like  each  other,  and  hence  inoreas* 
ingly  sufficient  each  to  himself,  but  of  per- 
sons increasingly  different  each  from  the 
other,  and  hence  increasingly  necessary 
each  to  the  other.  While  the  Declaration 
proclaimed  our  independence  of  other  peo^ 
pies,  it  assumed  our  interdependence  among 
ourselyes.  A  citizenship  of  similars  is  like 
the  sand,  composed  of  particles  each  as  com«- 
plete  as  any  and  with  no  tendency  to  co- 
here; and  a  political  house  built  upon  it 
will  fall.  A  citizenship  of  dissimilars  is 
like  the  rock,  composed  of  particles  supple- 
menting and  cleaving  to  each  other;  and  a 
political  house  built  upon  it  will  stand. 

But  we  have  not  yet  acquired  the  eour^ 
age  of  our  fundamental  political  conyic- 
tion,  nor  yet  thoroughly  adjusted  ourselves 
to  our  larger  life.  The  administration  of 
collective  enterprises  in  the  United  States 
is  at  present  in  a  state  of  unstable  equilib- 
rium. The  question  of  the  corporate  sphere 
of  the  expert  is  not  yet  settled  because  not 
yet  settled  right 

While  the  actual  fulfilment  of  corporate 
purposes  has  in  general  grown  beyond  the 
competence  of  any  but  those  of  special  apti- 
tude long  exercised,  our  national  habit  per- 
sists of  placing  these  purposes  in  charge  of 
men  of  ability  however  displayed.     Any 
coiispicuous  success,  especially  financial  suc- 
cess, opens  the  way  to  a  position  of  corpo- 
rate authority.    The  necessary  result  is  a 
permissive  system  of  control.    A  corporsr 
tion  among  us  executes  its  trust  by  choos- 
ing paid  assistants  of  the  special  ability  rcr 
quired,  and  permitting  them  to  carry  out  its 
purposes  more  or  less  in  their  own  way. 
This  situation  of  power  perforce  in  abey- 
ance is  one  of  unstable  administrative  equi^ 
librinm.  What  is  permitted  can  also  be  for- 
bidden, and  may  at  any  time  be  forbidden 
by  stfi  authority  alive  to  its  responsibility 


and  conscious  of  its  power.  In  this  event 
two  rights  to  control' come  into  conflict:  the 
right  based  on  capacity  and  the  right  based 
on  law.  The  uncertainty  of  the  situation  is« 
plain  in  the  case  of  institutions  of  the  hu- 
manities. Only  an  Orientalist  can  deter- 
mine what  antecedent  study  should  be  de- 
manded for  a  course  in  the  Vedas,  only  a 
technician  whether  quaternions  should  be 
used  in  teaching  engineering,  only  an  ^c- 
perimenter  when  a  culture  should  be  trans- 
ferred from  sun  to  shade,  only  a  librarian 
what  i^rstem  of  shelf  numbering  is  appli- 
cable to  fiction,  only  a  surgeon  how  to  con- 
duct an  operation  in  tracheotomy,  only  a 
religious  leader  to  what  spiritual  exercise  to 
invite  a  soul  in  need,  only  a  curator  how  to 
install  an  ecological  exhibit  or  make  a  col- 
lection of  prints  tell  on  the  public,  only  an 
alienist  how  to  control  melancholia  ag%t€m3, 
only  a  social  worker  how  far  the  same  meth- 
ods of  help  are  fitted  to  Syrians  and  Chi- 
nese. Yet  others  make  up  the  boards  on 
whose  responsibility,  by  whose  authority, 
and  at  whose  option  such  decisions  are 
taken.  The  permissive  system  settles  the 
question  of  the  corporate  sphere  of  the  ex- 
pert but  temporarily;  leaving  competence 
subject  to  impotence.  It  presents  a  prob- 
lem, and  one  only  to  be  solved  by  the  union 
of  the  two  potentially  opposing  rights.  In 
the  end,  capacity  must  be  given  a  legal 
standing.  The  skill  demanded  of  the  em- 
ployee must  be  represented  among  the  »n- 
ployera. 

In  contrast  with  the  permissive  system  of 
control,  that  exercised  according  to  this 
conclusion  by  a  mixed  board  may  be  caUed 
the  positive  system.  The  terms  refer  re- 
spectively to  the  power  of  veto  and  the 
power  of  fiat.  The  positive  system  proposes 
that  a  corporation  shall  be  eonstituted  with 
a  competence  as  all-embraeing  as  its  author- 
ity. Concretely,  and  considering  charitable 
foundations  only,   it  proposes  that  pro- 
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fessors  in  onr  colleges  and  technical  schools 
shall  be  represented  among  the  trustees  of 
those  institutions,  librarians  and  heads  of 
departments  among  those  of  libraries,  sci- 
entific men  among  those  of  institutions  of 
research,  physicians  among  those  of  hos- 
pitals, clergymen  among  those  of  religious 
establishments,  directors  and  curators 
among  those  of  museums,  social  workers 
among  those  of  foundations  for  popular 
betterment  In  the  most  general  terms  it 
claims  that  any  corporation  should  include 
members  embodying  in  their  own  persons 
the  special  types  of  skill  essential  in  carry- 
ing on  its  work.  This  claim  is  based  on  the 
conditions  of  permanent  efficiency  in  col- 
lective enterprises.  Its  recognition  is 
growing  among  us  and  will  one  day  be  gen- 
eral. That  day  will  be  the  day  of  the  ex- 
pert 

Such  a  change  in  the  make-up  of  corpo- 
rations in  this  country  may  be  said  to 
round  out  an  organization  which  practical 
sagacity  has  already  partially  developed 
in  foundations  of  private  origin  and  public 
aim  among  us.  The  men  of  general  repute 
which  it  has  been  our  custom  to  choose  for 
positions  of  charitable  trust  have  acquired 
by  the  logic  of  events  their  special  neces- 
sary function  in  the  fulfilment  of  these 
trusts.  This  function  is  that  of  winning 
support  for  the  institutions  they  control. 
In  our  own  country  more  than  in  any 
other,  corporations  not  for  profit  are  the 
fruit  of  private  initiative.  The  first  requi- 
site for  their  establishment  and  mainte- 
nance is  the  selection  of  a  board  of  trustees 
whose  names,  with  those  of  their  succes- 
sors, will  be  an  earnest  of  coming  gifts  be- 
cause a  guarantee  of  their  safe  and  con- 
scientious handling.  Before  we  can  do 
anything,  we  must  have  something  to  do 
with.  But  although  ample  and  assured 
support  is  a  condition  necessary  to  the  suc- 
cess of  an  institution,  it  is  not  a  condition 


sufficient  to  success.  A  function  equally 
necessary,  and  with  support  suffieimt,  is 
that  of  the  accomplishment  of  purpose. 
This  is  the  second  and  no  less  exacting 
half  of  the  task;  with  us  overshad- 
owed by  the  first,  because  the  accumu- 
lation of  our  wealth  has  outrun  our  pro- 
vision of  knowledge  and  skill  to  utilize  it 
The  positive  system  of  control  repairs  tliis 
omission,  now  out  of  date.  It  supplements 
our  present  provision  of  means  by  provid- 
ing also  for  ends.  It  would  impose  the 
total  charge  of  an  institution  upon  a  body 
fitted  to  bear  both  halves  of  it  Neither 
the  men  of  social  and  financial  standing 
who  now  compose  the  boards  of  our  char- 
itable institutions,  nor  the  specialists  now 
active  in  their  aid,  but  now  commonly  ex- 
cluded from  those  boards,  are  equal  to  the 
whole  duty.  Only  men  of  affairs  are  com- 
petent to  the  business  management  of  their 
trust.  Only  men  in  comparison  withdrawn 
from  the  public  eye  in  the  long  exercise  of 
special  aptitudes  are  competent  to  its  pro- 
fessional conduct  The  men  of  means  and 
the  men  of  ends  must  join  forces  in  order 
to  the  best  achievement  of  their  common 
purpose. 

The  practical  application  of  the  principle 
of  control  by  mixed  boards  presents  vari- 
ous questions. 

Is  the  demand  that  all  the  different  forms 
of  professional  skill  utilized  by  a  corpora- 
tion shall  be  represented  therein  an  ideal 
realizable  in  the  instance  of  large  instita- 
tions?  Theoretically  no;  practically  yes. 
All  the  expert  ability  employed  will  in  a 
measure  be  represented  by  each  profes- 
sional member;  and  by  rotation  in  office 
among  them,  the  recurrent  grasp  by  the 
board  of  the  affairs  of  the  foundation  may 
be  extended  to  minutiae  in  any  degree. 

Again,  is  it  wise  to  place  experts  in 
charge  of  experts!  The  iwint  may  be  de- 
bated, but  is  irrelevant    The  positive  sys- 
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tern  does  not  propose  to  do  so,  but  to  give 
them  a  share  in  controlling  others.  The 
question — ^Who  shall  decide  when  doctors 
disagree? — ^finds  its  answer  when  another 
equal  authority  is  present  to  add  consid- 
erations beyond  the  scope  of  either.  Such 
deciding  voices  are  provided  for  in  the 
mixed  boards  contemplated  in  the  positive 
system.  Its  ideal  is  that  every  form  of 
consideration  which  enters  into  the  work 
in  hand  shall  have  its  representative  in  the 
body  which  controls. 

Again,  should  the  experts  employed  by 
a  charitable  corporation  be  eligible  thereto, 
or  ought  its  professional  membership  to  be 
chosen  outside  t  Choice  from  the  staff  sug- 
gests a  double  doubt.  Suppose  a  superior 
ofScer  and  his  subordinate  chosen;  would 
not  their  equaliiy  on  the  board  weaken  the 
administrative  control  of  the  superior? 
No ;  for  the  equality  is  that  of  ultimate  au- 
thority. The  superior  exercises  his  control 
as  the  delegate  of  the  inferior  as  well  as  of 
himself  and  others.  The  inferior  who  dis- 
puted it  would  question  his  own  right. 
There  is  no  surer  means  of  interesting  any 
one  in  subordination  than  to  give  him 
IK)wer. 

The  doubt  has  another  bearing.    It  also 
reflects  the  importance  of  the  individual 
interests  at  stake  in  the  case  of  employees. 
Will  not  their  concern  for  their  pay,  as  a 
rule,  dominate  their  concern  for  their  work? 
The  democracy  of  similarity  says  yes. 
The  craving  for  money  is  the  dominating 
motive  in  all  men  at  all  times.    The  democ- 
racy of  individuality  says  no — ^basing  its 
reply  on  a  distinction.     As  social  affairs 
are  now  arranged,  some  money  is  a  perpet^ 
ual  necessity  to  us  all,  hardly  less  inexorable 
than  the  air  we  breathe.    Else  why  should 
men  and  women  still  starve  among  us  ?    But 
more  money  is  an  increasing  luxury,  the  de- 
sire for  which  may  be  outweighed  by  many 
other  interests.    The  awri  sacra  fames  is  an 


illegitimate  child  of  the  hunger  for  bread. 
In  the  case  of  the  paid  expert  in  a  charit- 
able corporation,  some  money  is  at  most 
times  assured,  and  motives  are  at  all  times 
present  capable  of  tempering  the  desire 
for  more.  There  are  thus  two  reasons  why 
his  interest  in  his  pay  will  not  certainly 
dominate  his  interest  in  his  work.  His  sal- 
ary, while  always  moderate,  is  within  lim- 
its safe;  and  the  long  exercise  of  his  spe- 
cial aptitudes  is  at  once  fruit  and  source 
of  motives  apart  from  those  of  gaSn.  The 
patience  with  which  the  specialist  follows 
his  task  is  the  result  of  the  fascinating 
germinal  power  of  the  ideas  upon  it  of 
which  his  brain  is  the  theater,  and  which 
his  hand  transfers  to  real  life.  They  may 
become  an  efficient  anti-toxin  for  the 
cacoethes  hahendi.  Those  who  have  had 
much  to  do  with  experts  can  echo  the  state- 
ment of  Benan — **The  reason  why  my 
judgments  of  human  nature  are  a  surprise 
to  men  of  the  world  is  that  they  have  not 
seen  what  I  have  seen."  To  admit  a  rule 
by  which  experts  when  paid  shall  be  ex- 
cluded from  charitable  boards  is  to  commit 
the  absurdity  of  at  once  recognizing  the  ex- 
ceptional man  and  treating  him  as  if  he 
were  like  aU  other  men.  Other  grounds  of 
bias — ^the  desires  for  honor  and  power — 
unpaid  members  share  with  him.  The  re- 
ceipt of  pay  as  well  will  not  disqualify 
those  worthy  of  it. 

Again,  how  are  the  permissive  and  the 
positive  systems,  respectively,  related  to  the 
rights  of  free  thought  and  free  speech-? 
These  universal  rights,  so-called,  are  in  es- 
sence duties  of  men  in  x)ower.  They  should 
see  to  it  that  ihey  do  not  so  uphold  the  so- 
cial order  as  to  bar  its  advance.  While  all 
authority,  therefore,  is  obligated  to  reduce 
to  a  minimum  its  repression  of  ideas  and 
their  utterance,  no  organization  of  control 
will  absolutely  prevent  all  danger  of  too 
high  an  interpretation  of  this  minimum. 
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But  a  system  by  which  seekers  after  truth 
in  corporate  service  th^nselves  share  in  the 
management  tends  to  keep  it  within 
bounds.  The  positive  system  of  corporate 
control  thus  obviates  a  danger  to  freedom 
inherent  in  the  permissive  system.  It 
comes  to  the  aid  of  free  thought  and  free 
speech,  entails  a  liberation  of  the  spiritual 
forces  within  a  nation. 

The  inclusion  in  charitable  boards  of 
men  experienced  in  the  actual  accomplish- 
ment of  their  purposes  is  not  new  in  this 
country  either  as  a  fact  or  an  ideal.  Their 
representation,  neyer  wholly  lacking,  is 
growing,  and  its  extension  is  advocated 
with  authority. 

Frequently,  if  not  commonly,  a  single 
chief  executive  officer,  the  head  of  the  staff, 
is  included  in  the  board  of  trustees.  The 
old  ideal  of  the  all-round  man  lingers  in 
this  provision,  here  swollen  to  impossible 
proportions.  The  admitted  difficulty  of 
finding  satisfactory  executive  heads  for  in- 
stitutions of  the  humanities  is  the  sign  of 
an  unreasonable  demand  upon  human  ca- 
pacity. No  single  executive,  however  ac- 
tive and  talented,  can  embody  in  himself 
various  types  of  modem  professional 
knowledge  and  skill.  The  due  representa- 
tion of  men  of  ends  in  any  considerable 
corporation  will  always  be  a  number 
greater  than  unity.  A  fair  fraction  of  the 
board  must  be  selected  from  their  ranks. 
The  demand  upon  the  executive  is  thereby 
decreased  to  the  manageable  proportions 
of  a  business  leadership,  either  with  or 
without  a  special  professional  function. 

Specialists  have  found  a  place  already 
in  a  number  of  our  scientific  and  artistic 
corporations.  The  charter  of  a  noted  sci- 
entific school,  affiliated  with  a  university, 
stipulates  that  of  the  corporation  of  nine, 
one  third  shall  always  be  professors  or  ex- 
professors  of  the  school.  In  another  insti- 
tute a  larger  proportion  are  persons  in  im- 


mediate oontrol  of  the  scientific  work.  No 
commanding  need  of  appeal  to  the  com- 
munity for  financial  support  existing  in 
these  cases,  the  men  of  ends  have  taken 
their  natural  place  in  the  management 
along  with  men  of  means.  Among  mu- 
seums of  art  more  than  one  has  chosen 
trustees  from  its  own  working  staff  and 
those  of  neighboring  institutions. 

In  our  chief  universities,  it  has  become 
the  practise  to  allow  the  alumni  a  laige 
representation  in  the  board  of  trustees. 
Of  the  two  bodies  of  persons  concerned  in 
the  actual  achievement  of  the  teaching  pur- 
pose— ^the  teachers  and  the  taught— this 
practise  accords  to  one — ^the  taught— its 
share  in  ultimate  management.  The  step 
suggests,  and  may  be  believed  to  annoonee, 
a  second,  by  which  the  other  body-^e 
teachers— will  gain  a  similar  representa- 
tion. The  class  of  alunuii  trustees  has  for 
its  logical  complement  a  class  of  faculty 
trustees;  a  class  more  indispensable  to  vital 
univeraity  success  than  their  predecessors, 
in  that  they  represent  not  the  subjects  but 
the  source  of  university  discipline. 

The  step  has  found  prominent  advocatea. 
In  the  Atlantic  Monthly  for  September, 
1905,  President  Pritchett  asks  "Shall  tiie 
university  become  a  business  corporation  f" 
He  suggests  that  the  business  of  graduating 
men  has  little  to  do  with  the  art  of  edu- 
cating them,  and  concludes 

In  the  settlement  of  the  larger  questions  of  ad* 
ministration  .  .  .  m&j  not  some  council  composed 
of  tnutees  and  faculty  jointly  share  the  responsi- 
bility to  adTantaget  .  .  .  To-day  we  need,  in  mj 
judgment,  to  concern  ouieelTea  in  the  nniwsity 
with  the  spiritual  side  -ot  adminittration. 

In  articles  entitled  ''University  Con- 
trol" published  in  Sckngs  in  1906  and 
1912,  Professor  Cattell  proposes  that  pro- 
fessors should  take  their  plaee  with  alunuii 
and  interested  members  of  the  oommunilx 
in  the  oorporation  of  a  univeisityr  and  re- 
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ports  favoring  opinions  from  a  large  ma- 
jority of  those  holding  the  most  important 
seientifio  chairs  in  the  country.  In  his  re- 
port for  1911-12  as  president  of  Cornell 

University,  Dr.  Schurman  writes: 

• 

The  only  ultimately  satiflfactorj  Bolntion  of  the 
problem  of  the  gOTenunent  of  our  univeTsitiee  is 
the  concession  to  the  professorate  of  representation 
on  the  board  of  trustees  or  regents. 

Such  agreement  in  a  recommendation  is 
a  prophecy  of  its  acceptance. 

When  the  day  of  the  expert  arrives,  every 
corporation  employing  specialists  will  have 
its  class  of  professional  members,  whether 
in  a  majority  or  a  minority,  whether  chosen 
within  or  outside  the  staflP,  whether  for  lim- 
ited periods  or  without  term.     Historical 
causes  have  both  denied  and  begun  to  re- 
store to  expert  ability  in  this  country  a 
place  in  the  corporations  to  whose  work  it 
is  necessary.    The  system  of  positive  con- 
trol by  mixed  boards  is  a  final  settlement 
of  the  question  of  the  corporate  sphere  of 
the  expert  because  the  right  settlement, 
granting  to  competence  its  share  in  the 
management  of  competence.     The  day  of 
the  expert  brightens  on  the  horizon.    Let 
us  welcome  its  advancing  beams.    Either 
we  ourselves,  or  our  early  successors,  will 
be  called  to  labor  in  its  full  sunshine. 


Bbkjakin  Ives  Oilman 


Apra  15^  1914 


A   TRIBUTE  TO  DM.  HBNBT  P.   WALCOTT 

The  following  letter  was  presented  to  Dr. 
Heniy  P.  Walcott  on  the  occasion  of  his  re- 
tirement from  the  Massachusetts  State  Board 
of  Health: 

To  Henst  J^.  Walcott,  M.D.,  LL.!).,    Chaukman, 
Kassachusitts    State    Boakd    of    Health; 

noiC   TWEIITT-TWO  HXTNDEED  MEMBKBS  OF  THE 

Medical  Pborssion  or  the  State,— Oeebtiko. 

Sir:  On  the  19th  day  of  May,  1914,  your  term 
as  a  member  of  the  State  Board  of  Health  ends, 
and  ^PB  underatazid  you  are  not  a  eandidata  for 
reappointment. 


Such  an  occasion  can  not  be  allowed  to  pass  un- 
noticed, at  least  by  those  citizens  who,  as  a  class, 
should  be  most  competent  to  gauge  the  value  of 
such  services  to  the  state  as  yours  have  been. 

The  best  appraisal  of  those  services  is  the  men- 
tion of  some  of  them,  with  a  brief  statement  of 
your  relations  to  the  board. 

Your  connection  with  the  board  began  in  1880, 
33  years  ago,  when,  after  ten  years  of  independent 
existence,  it  had  been  merged  with  the  conjoined 
Board  of  Lunacy  and  Ohari^,  and  you  were  unan- 
imously elected  its  health  officer.  At  this  time, 
you  served  on  a  commission  for  the  sanitary  im- 
provement of  the  Blackstone  Biver,  a  precursor  of 
your  subsequent  labors  on  similar  problems. 

In  1886,  by  an  act  of  the  legislature,  the  Board 
of  Health  once  more  entered  upon  an  independent 
existence.  You  were  appointed  a  member  for  a 
seven  years'  term  by  Governor  Bobinson,  a  Bepub- 
lican,  with  the  advice  and  consent  of  the  senate, 
and  became  the  chairman.  You  have  since  been  re- 
appointed three  times  for  terms  of  seven  years: 
once  by  Governor  Bussell,  a  Democrat,  in  1898; 
once  by  Governor  Cbrane,  Bepublican,  in  1900;  and 
once  by  Governor  Guild,  Bepublican,  in  1907. 
Since  1886,  you  have  always  continued  as  chairman 
of  the  board. 

Early  in  1894,  you  began  to  consider  the  advisa- 
bility of  establishing  a  laboratory  for  the  free  pro- 
duction and  distribution  of  diphtheria  antitoxin; 
and  such  curative  serum  was  actually  distributed 
early  in  1895,  being  the  first  so  distributed  in  any 
state.  This  was  made  x>ossible  through  the  co- 
operation of  Harvard  University,  secured  by  your 
influence,  at  the  Bussey  Institution,  and  was  car- 
ried on  for  nine  years— during  this  time  as  well  as 
later  under  the  personal  direction  of  Dr.  Theobald 
Smith — until  1903,  when  the  legislature  enacted  a 
law  authorising  the  State  Board  of  Health  to  pro- 
duce and  distribute  antitoxin  and  vaccine  virua 
Again  through  your  influence,  a  laboratory  was 
built  on  the  grounds  of  the  Bussey  Institution 
where  the  preparation  of  antitoxin  and  animal  vac- 
cine was  carried  on  together. 

Within  the  last  four  years,  you  have  served  as 
chairman  of  two  state  commissions  i4>pointed  to 
consider  various  important  tuberculosis  problems: 
one  in  1910,  and  one  in  1912.  Beports  were  made 
to  the  legislature  and  printed  as  public  documents. 

It  is  impossible  to  separate  your  work  In  con- 
nection with  the  Board  of  Health  from  that  in  con- 
nection with  the  North  and  South  Metropolitan 
Sewerage  Systems,  the  CSiarles  Biver  Valley  Sys- 
tem, the  Charles  Biver  estuary  improvement,  the 


780 


SCIENCE 


[N.  8.  Vol.  XXXIX.  Na  1013 


Metropolitan  Water  Supply,  and  numerous  other 
flimilar  problems  of  perhaps  secondary  importance, 
such  as  the  improTement  of  the  Neponset  Biver 
Valley,  of  the  Concord  and  Sudbury  rivers,  of  the 
aanitaiy  conditions  as  respects  water  supply,  sew- 
erage, and  sewerage  disposal  of  many  cities  and 
towns  which  have  been  devised  by  the  committee 
on  water  supply  and  sewerage  of  the  Board  of 
Health,  of  wMch  Mr.  Hiram  F.  Mills  is  chairman, 
and  carried  out  in  connection  with  its  recommen- 
dations under  your  chairmanship  of  the  board. 

Since  the  reestablishment  of  the  State  Board  of 
Health  in  1886,  under  your  chairmanship,  it  has 
been  the  custom  of  the  legislature  to  refer  all  im- 
portant sanitary  questions  to  that  board  for  in- 
vestigation and  advice,  instead  of  creating  special 
commissions,  as  obtains  in  many  states.  This  cus- 
tom, under  your  wise  administration,  has  doubtless 
saved  much  money  to  the  state  and,  at  the  same 
time,  secured  sanitary  improvements  recognised  in 
all  civilised  countries  as  the  best  of  their  class. 

The  investigations  and  recommendations  of  the 
board  have  commended  themselves  to  the  legisla- 
ture and  in  general  have  been  carried  out  ulti- 
mately as  presented. 

From  1886  to  the  present  time,  you  have  been 
constantly  and  steadfastly  facing  these  great  and 
grave  problems.  Since  1895  when  the  State  Board 
of  Health  made  its  report  to  the  legislature,  pre- 
senting a  plan  for  the  water  supply  of  the  city  of 
Boston  and  the  surrounding  cities  and  towns,  have 
been  added  to  your  responsibilities  those  of  a  com- 
missionership  on  the  Metropolitan  Water  Board. 
You  have  borne  the  responsibilities  both  of  recom- 
mendation and  of  execution.  .  .  . 

You  have  met  the  responsibilities  then  assumed 
with  such  wisdom,  discretion  and  rare  modesty,  as 
to  make  the  task  of  your  successor  who  would  up- 
hold the  standards  bequeathed  to  him  a  difficult 
one  indeed. 

THE  EIGHTH  BEPOST  OF  THE  CABNEGIE 
FOUNDATION  FOB  THE  ADVANCE- 
MENT OF  TEACHING 

The  eighth  annual  report  of  the  president 
of  the  Carnegie  Foundation  for  the  Advance- 
ment of  Teaching  shows  a  total  endowment  of 
$15,325,000,  and  an  expenditure  for  the  year 
ending  September  30,  1913,  of  $658,431.  Of 
this  $519,440  were  distributed  in  retiring 
allowances  to  professors,  and  $80,949  in  pen- 
sions to  their  widows,  a  total  of  $600,390. 
Thirty-three  allowances  were  granted  during 


the  year,  making  the  total  in  force  403,  the 
average  annual  payment  to  an  individual  being 
$1,703.  The  total  distribution  from  the  begin- 
ning has  been  $2,936,927.  The  educational 
work  of  the  foundation  was  separately  endowed 
in  January,  1913,  by  a  gift  of  $1,250,000  from 
Mr.  Carnegie  through  the  Carnegie  Corpora- 
tion of  New  York.  This  body,  which  is  en- 
dowed with  one  hundred  and  twenty-five 
million  dollars  for  ''the  adyanoement  and 
diffusion  of  knowledge  and  undeiBtanding,'' 
has  fire  ex-officio  trustees,  of  whom  one  must 
always  be  the  president  of  the  Cam^e 
Foundation  for  the  Advancement  of  Teaching. 

In  connection  with  the  foundation's  work  as 
a  center  of  information  concerning  pulsions, 
the  president  discusses  pension  systems  that 
are  maintained  by  half  a  dozen  colleges,  the 
development  of  new  systems  at  Brown  Uni- 
versity, the  Rockefeller  Institute,  and  the 
American  Museum  of  Natural  History,  ^ 
new  federated  pension  system  of  the  EngMi 
universities,  and  the  proposed  system  for  the 
clergy  of  the  Episcopal  Church.  Among  pen- 
sions for  public  school  teachers  the  report 
discusses  the  misfortunes  of  the  New  Toik 
City  system,  and  commends  the  plans  of  the 
new  state  system  in  Massachusetts. 

Much  of  the  report  is  deroted  to  the  devdop- 
ment  of  the  educational  work  of  the  foundation 
into  a  separate  division  of  educational  en- 
quiry. Its  recent  work  includes  a  study  of 
education  in  Vermont  at  the  request  of  the 
Vermont  Educational  Commission,  of  legal 
education  at  the  request  of  a  committee  of  the 
American  Bar  Association,  and  of  engineer- 
ing education  at  the  request  of  a  joint  com- 
mittee representing  the  national  engineering 
societies. 

The  study  of  education  in  Vermont,  already 
distributed,  represents  the  first  surrey  ^t 
has  been  made  of  a  state's  educational  actiT- 
ities  as  a  whole.  The  study  of  legal  education 
has  been  begun  by  a  first-hand  enquiry  into 
the  bar  examinations  of  e^ery  state,  a  special 
study  of  legal  teaching  by  Professor  Josef 
Bedlich,  who  came  from  Vienna  for  the  pw- 
pose,  and  by  a  personal  examination  of  eadi  of 
the  160  law  schools  in  the  country.    Plans  for 
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the  study  of  engineering  education  are  now 
being  completed.  The  earlier  educational  work 
of  the  foundation  is  continued  in  the  report 
by  commendation  of  the  present  tendency  of 
college  entrance  requirements  toward  both 
elevation  and  flexibility.  The  need  for  further 
improvement  is  shown  by  the  fact  that  only 
55  per  cent,  of  the  students  now  in  our>  col- 
leges are  high  school  graduates.  The  decrease 
in  the  number  of  medical  schools  in  the  coun- 
try from  162  in  1910  to  115  in  1913,  and  the 
rapid  improvement  of  the  better  schools  are 
commented  upon  with  appreciation.  A  gen- 
eral study  of  the  problems  of  the  state  regula- 
tion of  higher  education  is  illustrated  by  a 
detailed  account  of  the  recent  crisis  in  educa- 
tional affairs  in  Iowa. 

The  report  further  presents  a  study  of  the 
financial  status  of  college  teachers  as  compared 
with  the  situation  presented  in  a  similar  study 
published  five  years  ago.  The  ordinary  salary 
of  a  full  professor  in  the  institutions  asso- 
ciated with  the  foundation  is  now  $3,000. 
During  the  last  five  years  the  salaries  of  in- 
structors have  risen  by  about  $80;  those  of 
junior  professors  show  a  gain  of  from  $120  to 
$225 ;  those  of  full  professors  show  an  increase 
from  $125  to  $350. 

The  report  concludes  with  a  frank  criticism 
of  contemporary  college  catalogues.  It  is  ac- 
companied by  the  annual  report  of  the  treas- 
urer. Copies  may  be  had  by  addressing  the 
Foundation  at  576  Fifth  Avenue,  New  York 
City. 


THE   PBELIMINABY  ANNOUNCEMENT   OF 

THE  SAN  FBANCISCO  MEETING  OF 

THE  AMEBICAN  ASSOCIATION 

FOB  THE  ADVANCEMENT 

OF  SCIENCE 

The  American  Association  for  the  Advance- 
ment of  Science  has  decided  to  hold  a  general 
meeting  of  the  association  in  San  Francisco 
and  vicinity  on  the  occasion  of  the  Panama- 
Pacific  International  Exposition,  in  1915,  and 
has  appointed  a  Pacific  Coast  Committee  of 
thirty-two  members  to  make  the  necessary 
arrangements.  This  Committee  has  recom- 
mended,   and  the  American  Association  has 


approved,  that  the  sessions  of  the  meeting 
shall  begin  on  Monday,  August  2,  and  termi- 
nate on  Saturday,  August  7.  It  has  been 
decided  that: 

(1)  The  general  sessions  of  the  meeting 
shall  be  held  in  San  Francisco. 

(2)  The  general  evening  lectures  shall  be 
delivered  in  San  Francisco. 

(3)  The  sessions  for  the  presentation  of  ad- 
dresses and  papers  in  the  separate  divisions  of 
science  shall  be  held  chiefly  at  the  University 
of  California,  Berkeley. 

(4)  Sessions  for  the  presentation  of  ad- 
dresses and  papers  in  the  separate  divisions  of 
science  shall  be  held  on  one  day  at  Stanford 
University. 

Subcommittees  of  the  Pacific  Coast  Com- 
mittee will  in  due  time  supply  information  to 
the  members  of  the  American  Association  and 
to  the  members  of  such  other  scientific  soci- 
eties as  desire  it:  on  transportation,  by  rail- 
ways and  by  steamers,  including  the  Panama 
Canal  route;  on  living  accommodations  in 
San   Francisco   and   vicinity,   and   at   other 

.Pacific  Coast  points;  on  excursions;  on  the 
leading  features  of  the  Panama-Pacific  Inter- 

.  national  Exposition,  and  on  other  subjects  of 
interest 

Holding  in  mind  that  the  San  Francisco 
events  of  1915  are  in  conunemoration  of  the 
union  of  the  Atlantic  and  the  Pacific,  through 
the  medium  of  the  finished  Panama  Canal,  and 
that  the  Pacific  region  is  hereafter  to  be  in 
closer  relation  with  the  states  and  nations 
lying  east  of  the  Cordilleras  of  North  and 
South  America,  and  with  the  naltions  of 
Europe,  the  Pacific  Committee  on  Scientific 
Program  has  adopted  the  following  resolution: 

In  view  of  the  fact  that  the  occurrence  of  scien- 
tific meetings  in  San  Francisco  in  1915  is  in  a 
manner  a  part  of  the  celebration  commemorating 

'  the  opening  of  the  Pacific  to  the  peoples  border- 
ing the  Atlantic  it  seems  fitting  that  the  program 

.  of  meetings  held  in  connection  with  this  celebration 
should  relate,  as  far  as  possible,  to  problems  of 
world  interest  which  pertain  especially  to  the 
Pacific  area. 

The  committee  desires  to  add,  by  way  of 

comment,  that  this  resolution  is  not  intended 

'to    discourage    the    presentation    of    worthy 
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papers  on  any  subject  whatsoeTer,  but  is 
merely  to  lay  emphasis  upon  the  desirability 
of  papers  on  subjects  concetein^  the  Pacific 
region. 

There  will  be  four  general  sessions  for  the 
delivery  of  addresses  by  eminent  men  on  sub- 
jects of  wide  interest.  There  will  be  many 
simultaneous  or  alternating  meetings  for  the 
presentation  of  addresses  and  papers  in  the 
principal  division  of  scientific  knowledge.  It 
is  proposed  that  certain  half  days  or  whole 
days  of  the  week  be  left  free  from  scientific 
programs  in  the  respective  divisions  in  order 
that  members  and  others  in  attendance  may 
visit  the  exposition  and  other  points  of  special 
interest  in  the  vicinity. 

The  Pacific  Ooast  Committee  hopes  that  the 
1915  meeting  of  the  American  Association,  at 
a  point  so  far  removed  from  the  usual  meeting 
places  of  the  general  and  special  scientific 
societies  of  America  and  from  the  homes  of 
their  members,  may  be  remarkable  for  the 
number  of  members  of  these  societies  in  at^ 
tendance  and  for  the  wide  interest  and  high 
standard  of  the  addresses  and  papers  i«e- 
sented. 

Please  fuidress  correspondence  to  Albert  L, 
Barrows,  University  of  California  library, 
Berkeley,  California. 


SCIENTIFIC  NOTES  AND  NEWS 

A  ooMMiTTEB  has  been  formed  in  France^ 
under  the  patronage  of  M.  Poincar^,  president 
of  the  Bepublic,  for  the  erection  of  a  monu- 
ment in  honor  of  J.  H.  Fabre,  the  famous 
entomologist.  The  idea  is,  not  only  to  erect  a 
monument  at  Serignan,  but  to  preserve  and 
to  convert  into  a  museum  the  estate  of 
Harmas,  the  dwelling  of  the  great  naturalist. 
Subscriptions  are  asked  from  naturalists  all 
over  the  world,  and  may  be  sent  to  the  presi- 
dent of  the  committee,  M.  Henri  de  la  Pail- 
lonne,  mayor  of  Serignan  (Yaucluse),  France. 

The  medical  faculty  of  Turin  has  decided 
to  erect  a  memorial  to  the  distinguished 
physiologist,  Angelo  Mosso,  in  the  institute  in 
which  he  taught  for  many  years.  The  mem- 
orial will  be  unveiled  on  November  14,  1914^ 


the  f ourdi  anniversary  of  Mosso's  deatL 
Contributions  should  be  sent  to  Professor 
Alberto  Aggazsotti,  Corso  Baffaello,  Toriiia. 

Reab  AoMmAL  BoBEST  £.  Peart,  IT.  S.  N., 
retired,  has  received  the  gold  medal  conferred 
upon  him  by  the  French  Geographical  Society 
on  April  24. 

Db.  Beverly  T.  Oallowat,  newly  appointed 
director  of  the  New  York  State  OoUege  of 
Agriculture,  Cornell  University,  has  formally 
resigned  his  ofBoe  of  assistant  secretary  of  the 
U.  S.  Department  of  Agriculture. 

In  addition  to  the  Elliott  Cresson  medah 
presented  by  the  Franklin  Institute,  Phila- 
delphia, to  Dr.  Smith  and  Mr.  Wright,  noted 
in  the  last  issue  of  Science,  medak  were 
awarded  and  forwarded  through  the  d^artr 
ment  of  state  to  Professor  Linde  and  ProfesBor 
Eder.  The  grounds  of  the  awards  are  stated 
by  the  committee  as  follows: 

Karl  Paul  Gottfried  Ldnde,  Ph.B.,  in  reoognitiQQ 
of  his  scientific  investigations  of  the  proeesNi  of 
refrigeration  and  the  liquefaction  of  gases  and  of 
his  inventions  of  machinery  for  applying  tBese 
processes  in  the  mannfaetore  of  ice  and  for  tte 
purposes  of  cold  storage. 

Edgar  Tsim  telth,  PhJ>.,  SeJ).,  LlaJ).,  in  reeor 
nition  of  his  leading  work  in  the  Md  of  eleetxe- 
chemistry,  of  his  many  oontribations  to  the  Htexft- 
ture  of  chemical  science,  and  of  his  great  eervitt 
in  university  education. 

Joseph  l£aria  Eder,  ^h.D.,  in  recognition  of  las 
important  original  researches  in  the  adesMe  of 
photo-chemistry  and  of  his  many  valuable  ernttri- 
butions  to  the  literature  of  that  science  and  of  te 
graphic  arts. 

Orvills  Wright,  B.8.,  LL J>.,  ia  reeogaitisa  of  the 
epoeh-makilig  work  accomplished  by  him,  at  lint 
together  with  his  brother  Wilbur  and  latterly  akme^ 
in  establishing  oa  a  practical  basis  the  adeaee  and 
art  of  aviation. 

Lewis  E.  Moore,  professor  of  civil  engi- 
neering at  the  Massachusetts  Institute  of 
Technology,  has  been  appointed  engineer  of 
bridges  and  signals  of  the  Massachusetts  Pub- 
lic Service  Conmiission,  and  resigned  fron 
the  faculty  of  the  institute. 

Db.  O.  M.  Guiteras,  of  the  Public  HealA 
Service,  has  been  called  to  Tampioo^  ICeiiec^ 
with  the  consent  of  the  constitutionalist  f orM 
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now  in  control  of  that  place,  to  '^ clean  up" 
the  city. 

Preyost  HuBBABDy  in  cliaige  division  of 
roads  and  payements,  The  Institute  of  Indus- 
trial Besearch,  Washington,  and  Arthur  H« 
Blanchard,  professor  of  highway  engineering 
at  Columbia  TJniyersity,  have  been  elected  by 
the  council  of  the  International  Association 
for  Testing  Materials  the  American  members 
of  a  commission  on  '^  StandardLsation  of 
Methods  of  Testing  aud  Nomendature  of 
Road  and  Paving  Materials.'' 

Selskar  M.  GuNNy  professor  of  biology  in 
the  department  of  sanitary  biology  and  publio 
health  at  the  Massachusetts  Institute  of 
Technology,  has  been  made  managing  editor 
of  the  American  Journal  of  Public  Health 
succeeding  Dr.  Livingston  Farrand,  formerly 
professor  of  anthropology  at  Columbia  Uni- 
versity, now  president  of  the  University  of 
Colorado. 

PRorESBOB  DAvm  EuoKNB  SifiTH  will  repre- 
sent Columbia  University  and  the  Bureau  of 
Education  at  Washingrton  at  the  Bacon  Sep- 
tenary celebration  at  Oxford  on  June  10,  and 
at  the  Tercentenary  Napier  celebration  at 
Edinburgh  on  July  22.  He  will  spend  the 
academic  year  1914-1915  in  travel  abroad. 

Dr.  J.  P.  Iddinos,  of  the  U.  S.  Geological 
Survey,  will  lecture  at  the  University  of 
London  from  June  4  to  9  on  '^  Problems  of 
Petrology."  Mr.  Iddings  is  on  his  way  to  the 
Netherlands,  Indies  and  the  islands  of  the 
South  Pacific  to  study  igneous  rocks,  traveling 
under  the  auspices  of  the  Smithsonian  Insti- 
tution of  Washington. 

PREsmsNT  B.  C.  Maclaurin,  of  the  Massa- 
chusetts Institute  of  Technology,  is  making  a 
visit  to  the  Pacific  coast. 

Jyf  ESSR8.  Frederick  G.  Clapp  and  Myron  Xh 
Fuller,  of  the  Associated  Geological  Engi- 
neers, Pittsburgh,  are  engaged  in  the  examina- 
tion of  the  northern  parts  of  Chili  and  Shensi 
provinces  in  China  for  petroleum  for  the 
Standard  Oil  Company. 

I>B*  Elwood  S.  Moori,  professor  of  geology 
and    noineralogy  at  the  P^msylvania   State 


OoUeg^  has  been  granted  a  year's  leave  of 
absence  for  1914--15,  and  plans  to  spend  it 
traveling  abroad.  He  will  sail  from  San 
Frajacisco  on  June  28,  for  Australia,  in  order 
to  attend  the  annual  meeting  of  the  British 
Association  for  the  Advancement  of  Science. 
After  six  months  spent  in  Hawaii,  New  Zea- 
land, and  the  East  Indies  he  will  study  the 
balance  of  the  time,  imtil  the  fall  of  1910,  at 
the  University  of  Berlin  with  Professor 
l^rusch,  of  the  department  of  economie 
geology. 

Thb  annual  stated  meeting  of  the  Ame^ 
ican  Medico-Psychological  Association  is  being 
held  in  Baltimore  this  week.  A  symposium  on 
'^ Paresis"  was  announced  for  May  96.  On 
the  following  day  the  annual  ^dresa  was  de- 
livered by  Dr.  LeweUys  F.  Backer  on  '^The 
Relation  of  Internal  Medicine  to  Psychiatxy/' 
and  on  the  fourth  day  there  was  a  symposium, 
on  "Eugenics." 

Mr.  W.  F.  Hillebrand,  chief  chemist  of  the 
U.  S.  Bureau  of  Standards,  lectured  recently 
before  the  Cornell  section  of  the  AxQerican 
Chemical  Society  on  "Chemistry  at  the 
Bureau  of  Standards." 

The  Page-May  memorial  lectures  of  Uni* 
versi^  College,  London,  for  the  current  ses- 
sion will  be  delivered  by  Dr.  Keith  LucaSy 
whose  subject  will  be  "  The  Conduction  of  the 
Nervous  Impulse."  The  course  is  given  on 
Fridays,  beginning  on  May  15« 

Professor  V.  Earapetoff,  of  the  depart- 
ment of  electrical  engineering,  Cornell  Uni- 
versity, has  completed  an  extended  lecturing 
tour.  His  itinerary  and  topics  were  as  follows : 
May  9,  Springfield,  Mass.,  an  address  before 
the  Eastern  Association  of  Physics  Teachers 
on  the  subject  of  "  Some  Calculations  in  the 
Magnetic  Circuit."  May  11.  Cleveland,  Ohio, 
an  address  before  the  engineering  students  of 
the  Case  School  of  Applied  Science  on  "The 
Production  of  a  Revolving  Magnetic  Field." 
On  the  same  day,  a  lecture  before  the  Case 
School  chapter  of  the  Society  of  Sigma  Xi  on 
"  The  Dielectric  Circuit."  On  Tuesday,  May 
12,  an  8d(kess  before  the  engineering  students 
of    the    Ofumegie   Institute    of   Technology, 
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Pittsbui^h,  on  "Some  Transient  Electrical 
Phenomena/'  and  on  the  evening  of  the  same 
day,  a  paper  before  the  Pittsburgh  section  of 
the  American  Institute  of  Electrical  Engi- 
neers, a  paper  on  "  The  Preparation  and  QualL 
fications  of  a  Teacher  in  Engineering."  On 
May  13,  he  addressed  the  students  of  the  Uni- 
yersily  of  Pittsburgh  on  the  "Electrification 
of  Steam  Bailroads." 

At  the  ITniyersity  of  Glasgow  on  commem- 
oration day,  June  23,  an  oration  on  Lord 
Lister  will  be  delivered  by  Sir  Hector  0. 
Cameron. 

Professor  Budolf  Tombo,  Jr.,  of  the  de- 
partment of  Germanic  languages,  Columbia 
University,  known  also  to  readers  of  this 
journal  for  his  articles  on  "  University  Regis- 
tration Statistics,"  died  on  May  83. 

Wb  regret  also  to  record  the  death  of  Mr. 
Herman  Frasch,  the  industrial  chemist,  at  one 
time  chief  chemist  of  the  Standard  Oil  Com- 
pany. 


UNirSBSITT    AND    EDUCATIONAL    NSW8 

Lafatbtte  College  is  a  beneficiary  in  the 
will  of  Mr.  William  Runkle  to  the  amount  of 
$100,000. 

'  The  South  Wales  and  Monmouthshire  Uni- 
versity College  at  Cardiff  has  received  from  an 
anonymous  donor  funds  for  the  erection  of  a 
school  of  preventive  medicine.  The  money 
value  of  this  gift,  together  with  that  of  Sir 
William  James  Thomas  to  erect  a  school  for 
other  branches  of  medicine  in  connection  with 
the  college,  is  estimated  at  £180,000. 

The  cornerstone  of  the  Julius  Rosenwald 
Hall  at  the  University  of  Chicago  will  be  laid 
on  the  morning  of  Convocation  Day,  June  9. 
The  address  will  be  given  by  Professor  T.  C. 
Chamberlin,  head  of  the  department  of  g^l- 
ogy,  who  has  been  connected  with  the  univer- 
sity since  its  founding. 

The  new  building  of  the  department  of 
forestry  of  the  New  York  State  College  of 
Agriculture  was  formally  opened  on  May  15. 
Among  those  who  made  addresses  were  Pro- 
fessor James  W.  Toumey,  director  of  the  Yale 


Forest  School;  Dr.  Henry  S.  Drinker,  presi- 
dent of  Ldiigh  University,  Mr.  Gifford 
Pinchot  and  Dr.  L.  H.  Bailey. 

The  fiftieth  anniversary  of  the  founding 
of  the  School  of  Mines  at  Columbia  Uniyer- 
sity  is  being  celebrated  this  week.  On  Thurs- 
day night  there  is  a  reception  in  the  gjm- 
nasium.  On  Friday  morning  there  well  be  & 
convocation  at  which  honorary  degrees  will  be 
conferred  upon  a  number  of  eminent  graduates 
of  the  School  of  Mines,  and  there  will  be 
addresses  by  Professor  H.  S.  Munroe,  Mr.  T. 
W.  Rickard  and  Mr.  Hennen  Jennings.  In 
the  afternoon  the  first  lecture  on  the  Chandler 
Foundation  will  be  given  by  Dr.  Leo  H. 
Baekeland.  The  celebration  will  close  with  a 
dinner  at  the  Waldorf-Astoria  in  the  evening, 
at  which  Professor  J.  F.  Kemp  will  preside. 

The  foundation  stone  of  the  new  School  of 
Tropical  Medicine  at  Calcutta,  for  the  &ite 
and  laboratory  of  which  the  government  of 
India  has  appropriated  $195,000,  was  laid 
recently  by  the  governor  of  Bengal  Tbe 
Journal  of  the  American  Medical  Association 
states  that  the  institute  will  accept  students 
from  all  over  the  world,  and  it  is  hoped  that  stu- 
dents of  medical  research  institutions  of  tite 
United  States  may  be  sent  to  the  school  for 
study.  Communications  regarding  the  school 
should  be  addressed  to  Lieut.-Col.  Leonard 
Bogers,  I.  M.  S.,  Medical  School,  Calcutta. 

A  kew  department,  that  of  hygiene  and 
bacteriology,  has  been  created  at  the  Univer- 
sity of  Chicago  by  the  board  of  trustees.  The 
chairman  of  the  department  is  Edwin  Cakes 
Jordan,  professor  of  bacteriology,  and  asso- 
ciated with  him  in  the  work  of  the  department 
are  Assistant  Professor  Norman  MacLeod 
Harris  and  Dr.  Paul  Gustav  Heinemann. 
During  the  present  quarter  also  Associate 
Professor  William  Buchanan  Wherry,  of  the 
University  of  Cincinnati  college  of  medicine, 
is  giving  courses  in  advanced  bacteriology  and 
parasitology.  The  work  in  bacteriology  vas 
formerly  included  in  the  department  of  pa^ol- 
ogy  and  bacteriology,  which  now  becomes  the 
department  of  pathology,  with  Professor 
Ludvig  Hektoen  as  head. 
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Various  sub-departments  of  geology  at 
Cornell  University  have  been  consolidated 
nnder  one  head  and  the  committee  of  pro- 
fessors which  has  hitherto  administered  the 
af  airs  of  the  department  has  been  dissolved. 
Professor  Heinrich  Eies  has  been  appointed 
liead  of  the  department. 

UoNEY  is  being  collected  to  endow  a  pro- 
fessorship of  railroading  in  the  Graduate 
School  of  Business  and  Administration  of 
Harvard  University,  to  be  named  in  honor  of 
Mr.  James  J.  Hill. 

'  Degrees  will  be  conferred  at  commence- 
ment upon  101  University  of  Illinois  matricu- 
lants of  the  years  1868-92,  who  completed  86 
term  credits  and  did  not  receive  degrees.  The 
belated  degrees  will  be  conferred  as  of  the 
classes  to  which  they  belonged.  These  were 
not  granted  at  the  usual  time  because  the  stu- 
dents did  not  follow  courses  exactly  prescribed. 

Charles  Schuchert,  professor  of  paleontol- 
ogy, has  been  elected  acting  dean  of  the  grad- 
uate school  of  Tale  University  for  next  year 
in  the  absence  abroad  of  Dean  Oertel. 

Dr.  Frederick  A.  Sanders,  professor  of 
pities  of  Syracuse  University,  has  been 
appointed  head  of  the  physics  department  of 
Vassar  College. 

Dr.  C.  C.  Adams,  of  the  zoology  department 
of  the  University  of  Illinois,  has  accepted  the 
position  of  assistant  professor  of  forest  zoology 
in  the  New  York  State  College  of  Forestry  at 
Syracuse  University. 

Herbert  Fisher  Moore,  assistant  professor 
of  theoretical  and  applied  mechanics  in  the 
engineering^  experiment  station  of  the  Uni- 
versity of  Illinois,  has  been  promoted  to  be 
professor  of  engineering  materials. 

Mr.  £.  K.  BuRDON  has  been  appointed  uni- 
versity lecturer  in  forestry  at  the  University 
of  Camhridge- 

DISCUSSION  AND  C0BBE8P0NDENCE 

modesty  overworked 

To  THE  Editor  op  Science  :  I  ain  very  loath 
to  be  drawn  into  the  controversy  on  nomen- 


clature, but  in  a  recent  number  of  Science 
(April  24)  Professor  Verrill  has  seen  fit  to 
hold  me  up  to  obloquy  for  having  wantonly 
violated  two  rules,  one  of  which  is  of  his  own 
selection.  I  do  not  intend  to  discuss  the  ad- 
visability of  this  rule  further  than  to  enquire 
who  is  to  be  the  arbiter  of  what  is  '^  obviously 
obscene  "  ?  Professor  Verrill  evidently  regards 
Urticina  felina  as  an  appellation  falling  under 
this  category,  while  others,  equally  modest, 
might  reject  Metridium,  which  he  accepts  with 
equmiimity.  Even  granting  that  certain 
Linnean  names  in  their  original  form  might 
bring  a  blush  to  the  cheek  of  some  casta 
Minerva,  are  they  therefore,  in  their  modem 
associations,  to  be  rejected  on  that  ground 
alone?  Surely  such  a  principle,  consistently 
applied,  would  deprive  the  world  of  many  of 
its  greatest  possessions  in  science,  literature 
and  art  I    Honi  soit  qui  mal  y  pensel 

Nor  do  I  intend  to  notice  the  personalities 
contained  in  Professor  Verrill's  letter,  but, 
when  he  disputes  the  correctness  of  my  con- 
clusions as  to  the  validil^  qi  the  names 
Metridium  senile  and  Urticina  felina  he  is 
entering  ui>on  a  criticism  to  which  one  may 
reply.  His  contention  that  Priapus  senilis  and 
P.  felinus  are  unidentifiable  from  Linnseus's 
descriptions  I  have  fully  recognized,  but  I 
also  showed  that  Linnffius  himself,  in  the 
twelfth  edition  of  the  "  Systema,"  furnished 
the  basis  for  their  correct  identification,  by 
giving  as  references  for  them  the  recognizable 
figures  in  Easter's  ^'Opuscula  subseciva,"  a 
work  that  Professor  Verrill  carefully  refrains 
from  mentioning.  It  is  quite  unnecessary  to 
repeat  here  the  facts  and  arguments  in  sup- 
port of  this  view,  as  they  are  fully  set  forth  in 
my  paper,  whose  main  object,  so  far  as  these 
two  species  were  concerned,  was  to  show  that 
the  confusion  that  has  arisen  in  the  synonymy 
of  their  Linnean  names  was  quite  unnecessary 
and  that  these  names  are  valid  according  to 
the  ordinary  rules  of  priority.  Professor  Ver- 
rill thinks  otherwise  and  prefers  the  specific 
terms  dianthus  and  crassicomis;  but  why  does 
he  reject  Pennant's  pentapetala,  which  appar- 
ently antedates  dianthus?    Surely  it,  too,  can 
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not  be  regarded  as  ^'obyiously  obaoeiiie"  or 
rather  let  us  saj,  immodeat  My  position,  in 
brief,  is  that  we  have  in  linnsens's  reference 
to  Baster's  Sgtm  yerj  clear  evidence  of  what 
he  intended  the  term  felin^u  to  imply,  and, 
this  being  so,  the  application  of  his  term 
smUlU  also  becomes  dear.  I  prefer  Linnens's 
identifications  of  his  ovn  species  to  any  specu- 
lations as  to  other  possibilities. 

I  am  quite  prepared  to  aasume  responsibility 
for  haying  advocated  the  reviyal  of  the  Lin- 
nean  specific  names  for  the  two  species  in  qnee* 
tion,  but  Professor  Verrill  asserts  that  I  also 
advocate  the  adoption  of  Priapua  eqtUnua  iot 
the  form  that  he  prefers  to  term  Aeiinia 
ms9$mhrfanih9mum  (properly  mstsffibnaii- 
ihemum).  I  do  not  recall  ever  having  advo* 
cated  the  use  of  the  original  Linnean  name  for 
this  species,  and,  indeed,  in  the  paper  which 
has  become  the  objeet  for  Professor  YerriU's 
fulmlnations,  it  is  only  once  mentioned  and 
ihoa  as  Aeiinia  iPriapua)  equifia,  I  gave  the 
name  that  form  expressly  to  indicate  ihat 
while  recognising  the  priority  of  Priapua 
according  to  the  International  Bules,  I  hoped 
that  the  long-established  name  of  Aeiinia 
would  not  be  dropped  from  our  nomenclature. 
Apparently  my  mode  of  expressing  this  idea 
lias  been  somewhat  too  subtle.  It  would,  in- 
deed, be  unfortunate  if  Actinia,  with  all  its 
associations,  should  be  obliterated  and  it  would 
also  be  unfortunate  if  the  familiar  A,  equina 
should  disappear.  For  Professor  Verrill's 
statement  that  *'  the  leading  European  author* 
ities,  familiar  with  the  actinians  of  the  same 
region,  have  never  been  able  to  agree  as  to  his 
(«.  e.,  Linnseus's)  species''  is  quite  erroneous 
so  far  as  this  species  is  concerned,  and  equally 
untrue  is  the  statement  that  ''most  writers, 
before  McMurrich,  have  wisely  rejected  the 
names,"  mainly  on  the  ground  of  their  im« 
modesty.  I  have  taken  the  trouble  to  look  up 
the  references  to  the  species  now  under  con- 
sideration  during  the  twenty-five  years  that 
preceded  the  publication  of  my  paper  and  find 
that  in  thiriy-eighi  it  is  quoted  as  A»  equina 
and  only  in  four  as  A.  meeembryanihemum, 
although  in  several  the  latter  name  is  given  aa 


a  synonym  for  equina.  Apparently  theie  aie 
quite  a  number  of  soologists  unburdeaed  hf 
such  an  exquisite  sense  of  modesty  as  woold 
compel  them  to  reject  this  Tinnean  nams^  md 
the  most  convincing  reason  for  the  n(m-iu6  o£ 
eenUie  and  feiinue  has  not  bemi  that  stsisi  )ff 
Professor  VerriU,  but,  as  a  review  of  thelitenr 
ture  will  clearly  show,  the  confusion  in  tbeir 
application  which  early  arose  and  to  which  I 
have  referred  in  my  paper. 

J.  Platpais  MoMubugh  ^ 

THE  FANNT  EMDEK  PRIZE  OF  THE  PABIS  AGADRXT 

To  THE  Editor  of  Scoencb:  It  may  be  ol 
interest  to  you  to  record  the  fact  that  1h» 
Academy  of  Sciencea  of  the  French  Institite 
has  published  a  statement  in  regard  to  lihe 
award  of  the  Fanny  Emden  prize  for  the  Tsor 
1918.  This  prise  is  of  the  value  of  3,000 
francs  and  is  the  result  of  a  beqfuest  made  hj 
Mile.  Juliette  de  Beinach  of  50,000  francs,  the 
interest  of  which  is  available  every  two  yesn. 
The  prize  is  to  be  awarded  for  the  best  woik 
'^  in  the  field  of  hypnotism,  suggestion  or  in 
general,  of  physiological  action  which  may  be 
exercised  at  a  distance  upon  a  living  oigan- 
ism."  The  fund  was  made  available  in  1911 
Thirteen  candidates  presented  researches,  but 
no  prize  was  awarded.  In  1913  tlie  prise  was 
divided,  2,000  francs  to  M.  Emile  Boirac  and 
1,000  francs  to  M.  J.  Ochorowics. 

The  peculiar  wording  of  the  award  lies  ia 
the  fact  that  the  Academy  makes  these  awaids 
as  encoufxtgement  for  meritorious  woik,  but 
sets  forth  that  neither  of  the  essays  submitted 
goes  very  far  towards  proving  its  thesis.  In- 
deed, the  report  rather  decidedly  indicates  that 
they  contribute  rather  little  towards  the  estab- 
lishment of  any  conclusion.  The  report  cites 
one  or  two  experiments  of  M.  Boirac  whidi 
are  certainly  questionable,  and  require  extra- 
ordinary confirmation  before  they  can  be  ze- 
garded  as  evidential  in  the  sense  presented. 

Nothing  is  indicated  in  the  Tegart  to  show 
that  a  research  proving  the  absence  of  any 
such  action  ^at  a  distance,"  or  its  extreme 
improbability,  would  not  be  oonaidered;  bat 
the  very  wording  of  the  original  bequest 
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to  sanest  a  leaning  in  favor  of  4i  positive  con- 
dusion.  It  18  certainly  to  be  regretted  that  a 
problem  of  this  nature  should  receive  even  so 
partial  endorsement  as  is  implied  by  the 
Fiench  Academy  of  Science.  Since  the  con- 
ditions of  the  prize  do  not  require  specific  in- 
vestigations, but  make  it  available  for  an  argu- 
ment indicating  the  position  of  psychology  on 
such  an  hypothesis,  I  trust  that  for  1915  some 
candidate  mil  present  a  statement  that  will 
more  adequately  express  the  views  of  a  oon- 
siderahle  proportion  of  modem  psychologists 
upon  this  subject.  Psychology  receives  so 
slight  a  recognition  in  scientific  competitions 
that  it  seems  unfortunate  that  its  interests 
should  be  prejudiced  by  a  recognition  of  a 
subject  somewhat  tangential  to  its  main  prob- 
lems, and  yet  one  upon  which  it  has  been 
forced  to  express  itself  in  view  of  the  wide- 
spread public  concern. 

JOSBPH  jAdlBOW 


8CIBNTIFIC  BOOKS 

FUm  in  delation  to  Disease:  Non^hloodeueh* 
ing  Flies,    By  G.  S.  Graham-Smith,  MJ>. 
Cambridge,  University  Press,  1918. 
A    first    reading    of    Dr.    Graham-Smith's 
admirable  book  is  apt  in  a  way  to  somewhat 
dampen  the  enthusiasm  of  the  ardent  fiy  cru- 
sader.    This  is  especially  apt  to  be  the  case 
with  one  who,  like  the  present  writer,  has  re- 
cently been  told  by  Stiles,  after  his  experiences 
in  the  Carolinas,  that  the  half  has  not  yet  been 
told  of  the  danger  of  the  house-fly,  and  who 
only  the  other  day  heard  Levy  of  Bichmond, 
in  an  address  before  the  State  Health  Associa- 
tion, emphatically  state  that  even  the  most 
exaggerated    newspaper    statements    of    the 
dangers  have  underestimated  them.    Perhaps 
il   Dr.     Qraham-Smith    lived    in    the    Caro- 
linas or  in  Virginia  he  might  share  to  a  cer- 
tain degree  the  views  of  Stiles  and  Levy,  but, 
living  in  England,  and  being  a  most  careful, 
conscientious,  and  thoroughly  scientific  labo- 
ratory worker,  he  has  in  this  book  held  him- 
self dovm   to  absolutely  demonstrated  state- 
ments* and    bas  viewed  the  problem  almost 
strict^  from  the  medical  side.    He  has  thus 
.pioduoed  a  work  which  will  be  highly  pleas- 


ing to  conservative  people  who  have  dii 
current  newspaper  statements  about  the  house- 
fly as  yellow  journalism. 

A  second  and  more  careful  reading  of  the 
book,  however,  wiU  show  that  there  is  an 
abundance  of  demonstrated  facts  upon  which 
to  base  mose  vigorous  anti-fly  crusades.  He 
states  that  it  is  certain  that  the  house-fly  is  a 
potential  disease  carrier  and  a  constant  fre- 
quenter and  disseminator  of  filth,  ''but,"  he 
says,  ''much  remains  to  be  done  before 
Howard's  name,  '  the  typhoid  fly,'  or  Hewitt's 
generaliiaation  can  be  completely  justified." 
Hiewitf  8  generalization,  by  the  way,  is  '^  It  has 
been  proved  that  the  house-fly  plays  an  impor- 
tant part  in  the  dissemination  of  certain  of 
our  most  prevalent  infectious  diseases  when 
the  necessary  conditions  are  present."  Both 
Hewitt  and  myself  (quoting  from  Graham- 
Smith)  ''approaching  the  subject  from  the 
entomological  standpoint,  have  based  their 
conclusions  in  regard  to  disease  mainly  on 
evidence  of  an  epidemiological  character  and 
have  apparently  acc^>ted  the  bacteriological 
evidence  almost  without  criticism.  From  the 
bacteriological  point  of  view,  however,  whSLe 
the  evidence  relating  to  the  carriage  of 
pathogenic  bacilli  by  experimentally  infected 
flies  is  fairly  conclusive,  that  relating  to  the 
presence  of  these  microcMrganisms  in  'wild 
flies'  is  far  from  complete." 

The  book  is  a  very  thorough  and  a  very 
cautious  one,  and  covers  a  consideration  of 
the  species  of  non-bloodsudking  flies  found 
in  houses,  the  life  history  of  the  house  fly,  its 
internal  and  external  anatomy  in  much  detail, 
its  habits,  the  ways  in  which  it  carries  and 
distributes  bacteria,  the  bacteriology  of  city 
flies,  the  fate  of  organisms  eaten  by  larvsB,  and 
a  lengthy  consideration  of  typhoid  fever, 
summer  diarrhea,  anthrax,  other  bacterial 
diseases,  the  carriage  of  the  eggs  of  parasitic 
worms,  myiasis,  the  diseases  and  parasites  and 
other  enemies  of  flies,  and  questions  of  controL 
It  is  an  admirable  compendium,  containing 
many  facts  not  hitherto  presented,  and  bring- 
ing together  the  latest  information  in  a  way 
in  which  it  can  be  easily  and  intelligently 
consulted. 
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'  On  account  of  the  conservatism  of  the 
author,  great  interest  attaches  to  such  state- 
ments as  he  makes  concerning  actual  danger 
from  flies.  He  shows  that  infected  flies  not 
only  carry  bacteria  on  their  bodies  and  limbSj 
thereby  contaminating  substances  over  which 
they  walk,  but  distribute  bacteria  which  they 
have  ingested,  by  means  of  vomit  and  fecal 
deposits.  He  shows  that,  while  non-q>ore- 
bearing  bacteria  survive  at  the  most  only 
twenty-four  hours  on  the  limbs,  flies  never- 
theless infect  substances  over  which  they  walk 
with  such  organisms  for  several  days  by  means 
,of  a  fluid  which  they  regurgitate  from  their 
crops.  He  also  shows  that  the  majority  of  the 
non-spore-bearing  bacilli  pass  through  the 
intestine  and  are  in  living  condition  in  the 
fecal  deposits.  He  states  that  flies  feeding 
upon  tubercular  sputum  suffer  from  diarrhea, 
a  fact  which  may  be  of  some  importance  in 
relation  to  their  potentiality  for  spreading 
infection.  He  states  that  city  flies  carry  in 
and  on  their  bodies  very  large  numbers  of 
bacteria,  many  of  which  are  fecal  types  and 
that  these  are  more  numerous  in  flies  caught 
in  congested  or  dirty  areas.  Pathogenic  bac- 
teria or  allied  types  have  been  isolated  from 
wild  city  flies.  "  Flies  bred  from  larvs  living 
in  material  infected  with  anthrax  spores  are 
capable  of  communicating  the  disease  for 
some  days  after  they  emerge." 

He  admits  that  the  evidence  is  very  strong 
that  flies  are  the  dominating  factor  in  the  dis- 
semination of  typhoid  fever  in  military  and* 
other  camps  and  in  stations  in  the  tropics,  and 
that  there  is  some  evidence  that  they  are 
factors  in  causing  the  autumnal  increase 
in  typhoid  in  England,  but  agrees  with 
Chapin  that  it  is  unlikely  that  they  play  an 
important  part  in  well-sewered  towns.  The 
evidence  in  epidemic  diarrhea  of  children  he 
thinks  is  not  altogether  conclusive,  largely  I 
imagine  because,  although  the  disease  is  ad- 
mittedly infectious,  the  causative  organism 
has  not  been  identified  with  certainty*  He 
considers  that  the  annual  mortality  due  to 
this  disease  is  so  great  that  "  a  serious  attempt 
to  conclusively  ascertain  the  part  played  by 


flies  in  its  dissemination,  by  ezterminatmg 
them  in  some  suitable  areas,  usually  exhibit- 
ing a  high  mortality,  though  ezpensive,  woi]ld 
be  justified."  It  is  interesting  to  note  that 
this  is  just  what  was  done  last  summer  in  New 
York  Oity  by  Dr.  Donald  B.  Armstrong,  of 
the  Bureau  of  Public  Health  and  Hygiene  of 
the  New  York  Association  for  Improving  the 
Condition  of  the  Poor,  with  results  that  are 
convincing,  and  Levy  of  Richmond,  in  an  ad- 
dress as  yet  Tinpublished,  states  that  he  has 
reduced  the  mortality  from  infantile  diarriiea 
in  Richmond  more  than  fifty  per  cent  by  anti- 
fly  work  and  great  care  to  protect  the  diapers 
of  sick  children  from  flies.  Armstrong'a  ex- 
periment, by  the  way,  was  accompanied  by  a 
rigid  control 

With  regard  to  cholera,  he  states  that  the 
evidence  concerning  its  spread  by  flies  is  some- 
what old,  but  is  so  remarkable  that  carefal  in- 
vestigation is  highly  desirable. 

Admitting  that  flies  are  greatly  attracted  to 
tuberculous  sputum  and  can  carry  and  dis- 
tribute BacilliM  tuherculons  for  several  days, 
he  contends  that  whether  they  ^  serious 
factors  in  the  spread  of  the  disease  remains  to 
be  proved. 

Concerning  the  organisms  of  other  bacterial 
diseases,  especially  ophthalmia,  he  states  diat 
these  may  be  distributed  by  flies,  but  Uttle 
definite  evidence  on  the  subject  is  available. 

It  is  surely  not  the  intention  of  Dr. 
Qraham-Smith  to  underestimate  the  danger 
from  flies,  although  his  book  read  by  the  un- 
scientific eye  may  produce  this  effect  on  the 
unscientific  mind.  He  closes  with  a  strong 
plea  for  careful  additional  observations  and 
investigations.  For  the  elucidation  of  some 
of  the  problems,  while  expert  knowledge  is  re- 
quired, he  states  that  accurate  observationa 
by  workers  without  especial  scioitific  train- 
ing will  be  of  the  greatest  assistance. 

The  book  as  a  whole  is  an  excellent  one.  I 
wish  that  the  writer  might  have  displayed 
more  of  the  arguments  against  flies  that  are 
not  founded  upon  definite  bacteriological 
examinations;  but  there  are  other  books  that 
do  that,  and  this  one  is  a  reliable  one  to  have 
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on  the  deak  to  consult  from  time  to  time  upon 
questions  of  exact  fact.  The  interest  in  this 
line  of  investigation  is  so  intense  at  present 
that  it  is  perfectly  obrious  that  enough  new 
facts  will  be  accumulated  in  another  season  to 
warrant  the  adding  of  several  chapters. 

L.  O.  Howard 

The  Progress  of  Scientific  Chemistry  in  Our 
Own  Times.  By  Sir  William  A.  Tilden. 
New  York,  Longmans,  Green  and  Co.  1918. 
Second  edition.  16  X  20  cm.  Pp.  t  +  866. 
Price,  $2.25  net. 

The  period  covered  by  the  book  is  from  1887 
to  the  present.    The  first  date  was  selected  be- 
cause Queen  Victoria  then  came  to  the  throne, 
while  the  scientific  justification  might  be  that 
at  that  time  the  influence  of  Liebig's  teaching 
was  beginning  to  be  felt.    After  the  usual  pre- 
liminary chapter  on  Lavoisier,  Cavendish,  Dal- 
ton  and  Berzelius,  we  get  to  the  book  proper. 
We  start  with  the  conservation  of  energy  and 
Joule's  determination  of-  the  thermodynamic 
equivalent  of  heat.     This  leads   at  once  to 
Hess's  law  of  thermochemistry,  to  the  experi- 
ments   of    Julius    Thomsen,    to    Berthelot's 
enunciation    of   his    principle    of    maximum 
work,  and  to  St.  Claire  Deville's  work  on  dis- 
sociation.    The   second   chapter-^which  per- 
haps should  have  been  the  first — deals  with  the 
distribution  of  the  chemical  elements  and  the 
recognition  of  them  by  the  chemist.     This, 
of  course,  involves  Bunsen  and  KirchhofPs 
work  on  spectrum  analysis,  the  discovery  of 
argon  by  Kayleigh  and  Bamsay,  and  the  isola- 
tion oi  the  other  noble  gases  by  Bamsay.    The 
elements  being  g^iven,  the  third  chapter  deals 
with  the  determination  of  the  atomic  weights, 
including  the  theoretical  reforms  of  Cannne- 
ZATO     and     the    experimental    researches    of 
Dumas,  Stas  and  others.     The  work  of  Ger- 
hajrdtf   Laurent  and  others  on  types  is  also 
taken  up  in  this  chapter.    This  seems  a  mis- 
take  becauae  the  work  has  to  be  discussed 
later  in   its   proper  place.     The  justification 
for  its  inclusion  at  this  point  seems  to  be  that 
it  was  necessary  in  order  to  determine  the 
atomic  ratios  of  carbon  to  hydrogen  and  oxy- 
gen.    While  this  is  doubtless  true  historically. 


it  would  have  been  more  artistic  to  have  passed 
over  this  difficulty  gracefully  and  thus  to  have 
avoided  rex>etition. 

Once  we  have  the  atomic  weights  deter- 
mined, we  are  confronted  with  Prout's  hypoth- 
esis. The  third  edition  will  undoubtedly  con- 
tain the  account  of  the  resurrection  of  this 
hypothesis  by  Butherford,  but  only  a  prophet 
could  have  included  that  in  this  edition. 
After  Prout's  hypothesis  has  been  disposed  of, 
the  remainder  of  the  fourth  chapter  is  de- 
voted to  Mendel^efPs  periodic  law  and  its  de- 
velopments. The  question  of  constitutional 
formulas  comes  up  in  the  fifth  chapter,  which 
carries  us  through  the  work  of  Kekul6.  The 
f  ruitf  ulness  of  Kekul6's  conception  is  brought  to 
our  minds  clearly  in  the  account  of  synthetical 
organic  chemistry  in  the  sixth  chapter.  Li 
the  seventh  chapter  we  have  Pasteur's  work  on 
optically  active  substances,  and  the  theory  of 
stereochemistry  as  developed  by  van't  Hoff 
and  Le  BeL  The  next  step,  historically  and 
logically,  is  from  the  problem  of  the  molecular 
structure  to  that  of  chemical  affinity,  and  the 
eighth  chapter  is  consequently  devoted  to  a 
discussion  of  electricity  and  chemical  affinity. 

Up  to  this  point,  the  treatment  has  been 
logrical  and  coherent;  but  the  ninth  chapter  is 
an  intercalated  one  on  the  liquefaction  of 
gases.  There  is  no  conceivable  reason  for  in- 
troducing this  chapter  at  this  point  except 
that  the  author  perhaps  did  not  know  where 
else  to  put  it.  As  a  matter  of  fact  it  should 
have  come  in  just  before  the  account  of  Bam- 
say's  isolation  of  the  noble  gases  of  the  at- 
mosphere. Presumably  it  was  not  put  there 
because  the  author  wished  to  discuss  the  lique- 
faction of  helium,  which  he  could  not  do  until 
he  had  introduced  helium  to  his  audience. 
He  should  however  have  discussed  the  g^ei^dral 
problem  of  the  liquefaction  of  gases  as  an  in- 
troduction to  Bamsay's  work  and  he  could 
then  have  taken  up  the  liquefaction  of  helium 
as  a  special  fact  under  the  general  properties 
of  helium. 

If  this  had  been  done,  we  should  have  passed 
directly  from  the  chapter  on  chemical  affinity 
to  that  on  radioactivity.  The  loose  ends  are 
gathered  up  in  a  final  chapter  which  includes 
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remarkfl  on  photoohemistryy  colloids  and  re- 
BOtfoh  work  in  (Jreat  Britain.  Altogether  this 
is  a  very  readable  book  and  all  the  more  so 
because  of  the  continuity  of  plan,  which  is 
quite  unusual.  Most  writers  of  historical  out- 
lines content  themselTes — or  are  forced  to  con- 
i&kt  themselves — ^with  isolated  chapters.  It 
is  really  quite  a  feat  to  have  ayoided  this 
danger  to  so  great  an  extent  as  Sir  William 
Tilden  has  done. 

The  reviewer  is  entirely  in  sympathy  with 
the  contention,  in  the  preface^  that  studttits 
should  not  only  know  the  names  of  the  lead- 
ers of  soi^Eitific  thought,  but  should  perceive 
correctly  the  connection  between  their  discov- 
eries and  Ae  general  progress  of  their  science. 
In  order  to  bring  this  about,  a  series  of  bio- 
graphical notes  has  been  appended  to  each 
chapter.  In  these  notes  are  given  a  brief 
sketch  of  the  life  and  work  of  every  deceased 
chemist  or  physicist  who  has  contributed  sub- 
stantially to  the  progress  thus  far  accom- 
plished. 

WiLDKR  D.  Bakobmt 


BOTANICAL   NOTSa 
PROTOOOOOUS,  NOT   PUEUB00000U8 

Lf  a  recent  number  of  Nyt  Moffoa^  f<pr 
Naturvidenshabeme  (Christiania)  N.  Wille 
gives  the  results  of  his  studies  of  the  actual 
specimens  of  certain  lower  green  algae  pre- 
pared by  0.  A.  Agardh,  and  still  preserved  in 
the  herbarium  of  the  University  of  Lund« 
Sweden.  One  outcome  of  these  is  the  settle- 
ment of  the  question  as  to  whether  or  not  the 
name  Proiococcus  is  still  valid.  As  every 
teacher  knows  there  has  been  a  strong  tide 
against  the  use  of  the  name  ProtococeuB  for 
the  common  green  slime  of  tree-trunks  and 
walls,  the  preferred  name  being  PUuroeoecvLM. 
In  the  paper  under  consideration  the  author 
first  gives  a  summary  history  of  the  nomencla- 
tural  tangle  which  has  arisen.  In  1824  0.  A. 
Agardh  named  a  certain  plant  ProtoeoccuB 
viridis.  In  1842  J.  Meneghini,  not  knowing 
Agardh's  plants,  proposed  the  name  Pleuroeoe- 
CU8,  and  included  blue-green  as  well  as  green 
species,  and  among  the  latter  he  included  the 
plants  named  Protococeus  viridia  by  Agardh. 


Oth^  forms  of  confusion  resulted  from  this 
iMltial  Uvnder  of  Meneghini^  but  what  is 
here  given  ia  soAcie&t  to  warrant  Wine's  con- 
clusion: 

It  is  «lsar  that  ia  order  to  dSlwiitaiig!e  ndi  t 
confused  mam  of  wjwmymB  one  miut  go  haA  to 
the  original  specimens  to  determine  wliat  C  L 
Agardh  really  understood  by  his  species  ?rotoeo^ 
ctcf  viridU. 

So  he  examined  the  original  specimens  and 
found  that  the  specimens  labeled  Protoei^ecut 
viridia  are  what  later  authors  have  called 
Pleurocoecua.  ThiB  fact  requires,  as  WiQe 
says,  that  ^'this  species  must  therefore  be 
called  Protococeus  viridia/' 

Since  Pleurocoecua  was  used  by  Heneghini 
for  blue-green  and  also  green  algae  that  name 
is  left  badly  discredited,  and  must  doubtlees 
fall  into  synonymy. 

8H0HT   NOTES 

Some  recent  systematic  papers  are:  A  Ooa- 
sideration  of  Structure  in  Belation  to  Gsoera 
of  Polyporaceae,  by  Doctor  Adeline  Admi 
(Ann,  MycoL,  YoL  XI.),  including  a  key  to, 
and  descriptions  of  sixteen  genera,  with  fosr 
half-tone  plates;  New  Fucaceee,  by  N.  I 
Oardner  (Calif.  XJniv.  Pub.,  VoL  4),  oontaia- 
ing  descriptions  of  some  western  rockweedi 
and  their  close  allies,  and  aooompanied  \si 
eighteen  half-tone  plates  of  excdlent  photo- 
graphs of  the  plants  described. 

Bulletins  284  and  285  <^  the  Bureau  of 
Plant  Industry  of  the  IT.  S.  D^>artment  of 
Agriculture  on  the  Water  Bequiremeat  of 
Plant  deal  with  some  of  the  scientific  fade 
that  underlie  the  practical  aspects  of  agrical- 
ture.  In  the  first  the  joint  jauthora,  L.  J. 
Briggs  and  H.  L.  Shanta,  report  in  detail  upcm 
their  investigations  made  at  the  dry-land  ex- 
periment station  at  Akron,  in  northeastern 
Colorado,  in  the  years  1910  and  1911.  The 
bulletin  is  a  valuable  contribution  to  the  ph^ 
iology  of  the  water  loss  sustained  by  planti 
under  arid  conditions.  In  the  second  buUetin 
the  same  authors  have  rendered  a  most  wel- 
come service  to  plant  physiologists  by  pre- 
senting in  summary  form  a  review  of  the  lite^ 
ature  of  the  water  requirement  and  water  loes 
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of  plants.  These  summaries  are  so  systemati- 
ca]^ arranged  that  they  must  prove  of  the 
greatest  help  to  plant  physiologists.' 

Allied  to  the  foregoing  is  Dr.  F.  J.  Alway's 
paper,  **  Studies  on  the  Belation  of  the  Non- 
availahle  Water  of  the  Soil  to  the  Hygro- 
scopic Coefficient"  (Besearch  Bull.  No.  8, 
Agrl  Ezpt  Station  of  Nebraska). 

Among  the  recent  pathological  papers  are: 
U.  T.  Cook's  Beport  of  the  Pathologist  for  the 
year  1912  (N.  J.  Expt.  Station)  enumerating 
especially  the  diseases  of  the  year;  Ethel 
Field's  Fungous  Diseases  Liable  to  be  Dis- 
seminated in  Shipments  of  Sugar  Cane  (Cir- 
cular 126;  Bureau  of  Plant  Industry,  IJ.  S. 
Dept.  Agric);  Adeline  Ames's  New  Wood- 
Destroying  Fungus  (Boi.  Oaz.,  May,  1913); 
P.  J.  O'Gara's  Studies  on  the  Water  Core  of 
Apples  (Phytopathology,  April,  1913),  and  Or- 
ganization and  Methods  of  Control  of  Plant 
Diseases  (Wash.  State  Hort.  Assn.,  1913). 

HkRE  may  be  mentioned  H.  B.  Cox's  paper, 
''Controlling  Canada  Thistles"  (Farmer's 
Bulletin  546,  U.  S.  Dept.  Agr.),  containing  a 
good  deal  as  to  the  biology  of  these  weeds,  as 
well  as  practical  suggestions  as  to  how  they 
may  be  eradicated. 

Hebe   too  should  be  noted  O.   F.   Cook's 
''Wild  Wheat  in  Palestine"  (Bull.  274,  Ba- 
teau of  Plant  Industry,  U.  S.  Dept.  Agric), 
describing  ''  a  new  type  of  wheat  growing  in 
a  wild  state"  in    Palestine.      Though    this 
paper  "does  not  attempt  to  reach  a  final  de- 
cision on  the  question  whether  the  wild  wheat 
of  Palestine  is  the  true  ancestor  or  prototype 
of  the  domesticated  varieties  of  wheat,"  it 
does  serve  to  bring  out  ''several  additional 
facts  regarding  the  character  and  habits  of  the 
plants.** 

THB  NEW   TOIiUME  OF  THE   STLLOGK  FUNGOBUK 

QuTTB  recently  the  twenty-second  volume  of 
ibiB  work  reached  American  subscribers.  It 
ifl  a  continuation  of  the  "  Supplementum 
Universale  *'  of  the  twenty-first  volume,  and 
includes  tbe  descriptions  of  added  species  of 
fungi  to  the  end  of  the  year  1910.  Like  the 
volume  immediately  preceding,  it  is  the  joint 


work  of  P.  A.  Saccardo  and  Alex.  Trotter. 
It  is  devoted  to  the  Ascomyceteae  (pp.  1*622) 
and  Deuteromyceteae  (pp.  823-1505).'  A 
Bepertorium  of  24  pages,  an  Alphabetical  In- 
dex of  species  (69  pages),  and  an  Index  of 
Genera  (18  pages)  close  the  volume. 

Charles  E.  Besskt 
Tbx  Univxbsitt  of  Nebraska 


SPECIAL  ARTICLES 
THE    SOLAR   SPECTRUM   AND  THE   EARTH's   ORUST 

Professor  Bowland's  list  of  the  elements 
whose  lines  appear  in  the  solar  spectrum  has 
long  been  a  classic  work  of  reference  among 
astronomers,  and  Dr.  F.  W.  Clarke's  summary 
of  the  chemical  composition  of  the  earth's 
crust  occupies  a  similar  position  among  geol* 
ogists.  Each  list  has  been  thoroughly  dis- 
cussed, by  various  writers,  from  the  stand- 
point of  the  science  to  which  it  belongs;  but 
little  attention  seems  to  have  been  called  to 
the  striking  resemblances  between  the  two. 

In  the  annexed  table  are  given  (1)  Bow- 
land's  list  of  the  elements  whose  dark  lines 
appear  in  the  integrated  spectrum  of  the  sun, 
arranged  in  the  order  of  the  combined  inten- 
sity of  the  lines  of  each  element,  as  quoted 
in  Abbot's  "The  Sun,"  p.  91  (1911);  (2)  a 
similar  list  of  the  elements,  arranged  in  the 
order  of  the  intensity  of  their  bright  lines 
in  the  spectrum  of  the  solar  atmosphere,  as 
photographed  at  the  total  eclipse  of  1905  by 
S.  A.  Mitchell* ;  (3)  Clarke's  table  of  the  per- 
centage composition  of  the  outer  ten  miles  of 
the  earth's  substance,  including  the  litho- 
sphere,  hydrosphere  and  atmosphere,'  and  (4) 
the  average  composition  of  ninety-nine  stony 
meteorites,  as  derived  by  G.  P.  Merrill  from 
published  analyses.* 

1  Astrophysical  Journal,  ZS,  407-195^  and  39, 
166-177,  1913-14. 

2  As  given  by  him  in  Bulletin  491  of  the  U.  8. 
Geological  Sarvey,  pp.  27-33,  with  additional  data 
from  i>ap6r8  in  the  Proceedings  of  the  American 
PhUosophiodl  Society,  Vol.  51,  p.  220,  1912,  and 
the  Journal  of  the  Washington  Academy  of  Sci- 
ences, Vol.  4,  pp.  59-62,  1914. 

8  Quoted  by  Clarke  on  p.  39  of  the  work  first 
cited. 
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All  these  lists  are  doubtless  incomplete  at 
-the  lower  end.  Later  researches  have  shown 
that  oxygen,  gallium,  ruthenium  and  all  the 
rare  earths  given  in  Mitchell's  list,  should  be 
added  to  Rowland's  table,  raising  the  number 
of  elements  represented  to  forty-five.  The 
presence  of  nitrogen  is  also  indicated  by  the 
appearance  of  the  cyanogen  bands,  but  not 
by  its  own  lines.  Photographs  showing  fainter 
lines  would  probably  considerably  extend  the 
list  of  elements  recognizable  in  the  flash- 
spectrum.  The  list  of  elements  in  the  earth's 
crust  is  certainly  very  incomplete  below  those 
which  form  0.01  per  cent,  of  the  total.  If 
carried  out  to  the  limit  it  should  of  course 
include  all  the  elements,  and  it  is  not  yet 
known  what  positions  some  of  them,  such  as 


.the  rare  earths,  would  occupy  in  a  complete 
scheme.  The  list  for  the  stony  meteorites  is 
probably  far  from  exhaustive,  and  it  is  not 
safe  to  draw  conclusions  from  the  failure  of 
some  elements  to  appear  in  it.  It  may  be 
added  that,  according  to  Farringdon,^  the 
average  percentage  of  nickel  in  meteoric  irons 
is  about  7.5,  and  that  of  cobalt  about  one 
tenth  as  much,  while  that  of  copper  averages 
about  0.02.  It  would  therefore  seem  reason- 
able to  suppose  that  the  amounts  of  ''Ni-f 
Co"  given  in  the  table  should  be  divided  be- 
tween the  two  metals  in  about  this  ratio. 

Upon  comparing  the  lists  of  Bowland  smd 
Clarke,  we  meet  at  once  the  fact — one  of  the 
commonplaces  of  astrophysics — ^that  the  non- 
metallic  elements,  with  the  exception  of  car- 
bon and  silicon,  are  scarcely  if  at  all  repre- 
sented in  the  solar  spectrum.  The  only  one 
whose  lines  appear  is  oxygen — ^which  is  from 
20  to  100  times  more  abundant  in  accessible 
materials  than  all  the  others  put  together 
(excepting  C  and  Si,  as  above).  If  we  simi^ 
accept  this  fact  (which  is  still  without  ade- 
quate explanation),  and  exclude  these  non- 
metallic  elements  from  the  comparison,  tiie 
similarity  between  the  order  of  the  remaining 
elements  in  the  two  lists  is  remarkable. 

Of  the  eight  metallic  elements  (indading 
carbon  and  silicon  under  this  head  for  the 
moment)  which  are  most  abundant  in  the 
earth's  crust,  six  are  among  the  eight  whose 
lines  are  strongest  in  the  solar  spectrum,  and 
one  of  the  other  two  comes  ninth  in  the  solar 
list  Of  the  next  eight  metallic  elements  in 
the  terrestrial  list,  seven  are  found  among  the 
second  group  of  eight  in  the  solar  list,  and 
the  other  one  (Ni)  is  among  the  first  eight 
That  is,  fifteen  of  the  sixteen  leading  metallic 
elements  are  common  to  the  two  lists,  and 
there  is  a  general  similarity  in  their  relatiTe 
order  in  the  two. 

Beyond  this  point  comi>arison  becomes 
hardly  practicable,  as  the  terrestrial  list  is 
probably  incomplete.  Four  of  the  next  eight 
elements  in  Bowland's  list  are  rare  earths,  for 
which  there  are  as  yet  no  sufficient  analytical 

«  Publieations  of  the  Field  Golnmbian  MoaeaB, 
Geological  Series,  VoL  3,  No.  5,  p.  110. 
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data.  It  is  clear,  however,  that  the  elements 
whose  lines  are  faint  in  the  sun  are,  in  gen- 
eral, present  in  hut  very  small  proportions  in 
the  earth's  crust. 

It  18  very  remarkahle  that  the  correspon- 
dence of  the  two  lists  is  so  close,  in  view  of 
the  radical  differences  in  the  methods  of  in- 
vestigation, and  the  great  differences  in  the 
relative  intensities  of  the  lines  in  stellar 
spectra  of  different  types.  Even  in  the  hright- 
line  spectrum  of  the  solar  atmosphere,  the 
similarity  is  by  no  means  as  pronounced. 

Out  of  the  first  sixteen  elements  in  either 
list,  only  one,  barium,  has  an  atomic  weight 
exceeding  100,  and  but  one  other,  strontium, 
one  greater  than  60.    The  significance  of  this 
fact  has  frequently  been  discussed  by  geolo- 
gists or  by  astronomers.'    In  both  cases  it  has 
been  suggested  that  the  heavier  elements  lie 
for  the  most  part  deep  within  the  body,  and 
out  of  reach;  but  Clarke  gives  good  reasons 
for  believing  that,  even  in  the  earth's  interior, 
the  lighter  elements  are  more  abundant  than 
the  heavier.    This  suggests  that  the  f aintness 
or  absence  of  the  lines  of  the  heavier  metals 
in  the  solar  sx>ectrum  may  be  due  largely  to 
the  small  proportions  in  which  they  occur,  and 
some  confirmation  of  this  is  found  in  the  fact 
that,  of  the  elements  of  atomic  weight  greater 
than  180,  only  lead,  which  is  the  most  abun- 
dant in  the  earth's  crust,  appears  at  all  in  the 
sun.     But  the  rarity  of  these  elements  can 
not  be  the  whole  explanation  of  their  absence 
from  the  solar  spectrum,  for  although  no  lines 
of  Os,  Ir  or  Pt  occur  in  it,  the  stronger  lines 
of  the  equally  rare  elements  Eu,  Bh  and  Pd 
(whose  atomic  weights  are  about  half  as  great) 
appear  distinctly,  though  faintly. 

The  element  which  is  most  disproportion- 
ately conspicuous  in  the  sun,  in  comparison 
with  its  terrestrial  abundance,  is  cobalt. 
Nickel  too  is  relatively  high  on  the  solar  list. 
This  may  be  partly  explained  by  the  great 
number  of  lines  in  the  spectra  of  these  ele- 
ments, which  gives  them  undue  weight  in  a 
spectroscopic  count.  It  is  also  worthy  of 
notice  that,  if  25  per  cent  of  meteoric  iron 

8  Compare  Clarke,  op,  oit,,  p.  33,  and  Abbot, 
'•The  Son,''  pp.  92-94,  253-254. 


were  added  to  a  sample  of  the  earth's  crust, 
and  the  composition  of  the  resulting  mixture 
considered,  iron  would  occupy  the  first  place 
among  the  metallic  elements,  nickel  the  eighth, 
and  cobalt  the  eleventh,  and  the  discordance 
with  the  solar  list  would  disappear.  Of  the 
elements  abundant  in  the  earth,  and  relatively 
less  conspicuous  in  the  sun,  silicon  apparently 
approaches  the  typical  non-metallic  elements 
in  its  behavior,  while  aluminium  has  only 
four  lines  in  the  observable  region,  and  is  thus 
handicapped  by  the  spectroscopic  method  of 
detection. 

The  principal  differences  in  the  order  of  the 
metallic  elements  in  the  two  lists  are  there- 
fore easily  explicable,  with  one  conspicuous 
exception.  Potassium,  which  is  one  of  the 
principal  constituents  of  the  earth's  crust, 
and  is  fairly  abundant  in  meteorites,  shows  as 
the  merest  trace,  if  at  all,  in  the  solar  spec- 
trum, although  many  strong  lines,  both  of  the 
principal  and  the  subordinate  series,  lie  in  the 
observed  region.  Their  absence,  in  spite  of 
the  presence  of  conspicuous  lines  of  elements 
which  are  far  less  abundant  in  terrestrial 
materials,  is  remarkable,  and  would  seem  to 
demand  some  special  explanation.  It  is  of 
interest  in  this  connection  that  potassium, 
alone  among  the  more  conunon  elements,  is 
slightly  radio-active.  If  this  indicates  that 
its  atoms  are  relatively  unstable,  they  might 
break  down  under  solar  conditions;  but  this 
is  a  highly  speculative  consideration.  The 
lines  of  the  more  strongly  radio-active  ele- 
ments do  not  api>ear  at  all  in  the  solar  spec- 
trum; but  this  may  be  accounted  for  by  their 
extreme  rarity  (on  earth,  at  least)  and  their 
high  atomic  weights.  It  should  however  be 
mentioned  that  lithium,  which  is  next  to 
potassium  in  abundance  among  the  alkali 
metals,  and  occurs  in  sensible  proportions  in 
the  earth's  crust,  but,  so  far  as  is  known,  is 
not  radio-active,  is  also  practically  absent 
from  the  solar  sx)ectrum — though  Adams* 
points  out  that  a  very  faint  line,  g^reatly 
strengthened  in  sun-spots,  at  wave-length 
6708.08  may  represent  the  strongest  line  in  the 
lithium  spectrum. 

«  Astrophysical  Journal,  Vol.  30,  p.  92,  1909. 
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In  fipite  of  these  exoeptions,  the  agreement 
of  the  eolar  and  terrestrial  lists  is  suoh  as  to 
confirm  vexy  strongly  Bowland's  opinion  that, 
if  the  earth's  crust  should  be  raised  to  the 
temperature  of  the  sun's  atmosphere,  it  would 
give  a  very  similar  absorption  spectrum.  A 
moderate  admixture  of  meteoric  material 
would  make  the  similarity  even  closer. 

In  conclusion,  the  writer  desires  to  express 
his  very  hearty  thanks  to  Dr.  Olarke,  for  valu* 
able  information  on  the  geochemical  side  of 
the  problem,  and  for  the  suggestion  that  the 
comparison  here  made  (which  has  been  given 
in  the  writer's  lectures  for  several  years) 
may  contain  enough  that  is  unfamiliar  to 
justify  its  publication. 

Henbt  Nobbib  Russell 

Pbincxtom  Univxbbitt  Obsxbvatoby, 
May  6,  19U 


THB   AMERICAN   ASSOCIATION   FOE    TEE 
ADVANCEMENT  OF  SCIENCE 

SBCnON  K — ^PHTSIOLOOT  AND  BZPBBIMBNTAL 

MXDICINB 

At  4:80  o'clock  on  the  afternoon  of  Friday, 
Jannary  2,  1914,  Section  K  met  at  the  AtlaaU 
Medical  College,  Atlanta,  Georgia,  with  Vice-presi- 
dent Theodore  Hough  in  the  chair.  The  address 
of  the  retiring  Vice-president,  Dr.  John  J.  B. 
Macleod,  entitled,  ''The  PhyBiological  Instmction 
of  Medical  Students, ' '  was  read  by  title  owing  to 
the  lateness  of  the  hour. 

The  Section  then  began  the  sympoBium  on  the 
subject  of  pellagra.  The  first  speaker.  Dr.  J.  W. 
Babcock,  saperintendeat  of  the  State  Hospital  for 
the  Insane,  at  Oolnmbia,  8.  €.,  vp6k»  on  the  "Med- 
ico-Legal BelatioBS  of  Pellagra."  Dr.  Baboock 
has  not  sent  to  the  secretary  an  abstract  of  his 


Captain  J.  F.  Biler,  of  the  U.  S.  Army  Medical 
Corps,  Dr.  P.  E.  Garrison,  U.  8.  N.,  and  Dr.  W.  J. 
MacNeal,  assistant  director  of  laboratories.  New 
York  Post-Graduate  Medical  School,  presented  a 
paper  read  by  Dr.  MacNeal  entitled,  "Further 
Studies  of  the  Thompson-McFadden  Commission 
on  the  Etiology  of  Pellagra. ' '    An  abstract  follows. 

"The  Entomological  Aspects  of  the  Pellagra 
Investigation  of  the  Thompsoa-McFadden  Com- 
mission'' was  presented  by  Mr.  A.  H.  Jennings,  of 
the  Bureau  of  Entomology,  U.  S.  Department  of 
Agriculture,  Washington,  D.  C. 


Eeport  of  ike  Thompeoi^McFadden  PeUagra  Cam- 

mi$ikm: 

Information  concerning  the  age  and  sex,  oeenpir 
tions,  location  of  domicile^  general  dietary  haUii 
and  concerning  the  existence  of  pellagn  was  ob- 
tained upon  about  five  thousand  persoos  by  a 
house-to-house  canvass  of  six  cotton-mill  Tilliga. 
A  similar  study  was  carried  out  in  one  mnl  dis- 
trict of  four  square  miles  in  which  seven!  nm 
of  pellagra  had  occurred.  Miaay  other  eomimmitia 
were  studied  in  lees  detaiL  There  was  no  dtAsite 
relation  observed  between  the  occnrresee  of  pel- 
lagra and  the  use  of  any  partieolar  f  ooda  Nev 
cases  developed  for  the  most  part  in  the  immedi- 
ate vicinity  of  old  cases  or  after  close  asBorintioi 
with  tfiem.  In  districts  completely  equipped  vitli 
water  carriage  systems  of  sewage  disposal,  iie 
found  pellagrins  who  had  acquired  the  diflesse  be- 
fore moving  to  these  districts.  Cases  appereBtly 
originating  in  these  sewered  districts  were  ok- 
tremely  rare  and  their  origin  there  somewhat 
doubtful. 

These  observations  strongly  suggest  that  lo- 
sanitary  methods  of  sewage  disposal  have  sa  iiD- 
portant  rtiationship  to  the  q^read  of  peBagra.  If 
theee  indications  can  be  confirmed  in  other  pbeei, 
we  feel  that  the  proper  correction  of  theee  eondi- 
tions  by  the  installation  of  water  carriage  ayaUms 
of  sewage  disposal  will  go  far  toward  reatrietiBg 
the  spread  of  the  disease. 

The  exact  mode  of  transmission  of  pellagra  is 
still  uncertain  and  we  strongly  urge  the  continiied 
study  of  food  contamination,  of  insects  as  traas- 
mitting  agents  and  of  close  personal  aaBoeiatio&  aa 
possible  factors  in  its  spread. 

Summary  of  Two  Yean*  Study  of  Inaeete  «a  Is- 

latum  to  PeUiigra:  Allan  H.  Jiknihgs. 

The  resalts  of  a  study  by  the  writer  end  W.  V. 
King,  in  cooperation  with  the  Thompson-McFadr 
den  Pellagra  Conmiission  in  %»artanbnrg  eonntys 
S.  C,  are  here  summarised,  the  observations  and 
conclusions  referring  to  conditions  in  that  regioa 
exc^t  where  otherwise  stated. 

Infectiousness  of  the  disease  and  its  transnusai- 
bility  by  blood-sticldng  insects  were  assumed, 
purely  as  a  necessary  basis  for  our  work. 

A  high  percentage  of  finale  eases,  especially 
among  home-frequenting  individuals  and  ameng 
children  of  both  sexes  is  a  marked  ehaiaeteristtt 
of  the  disease,  a  transnutter  which  is  active  If  day 
being  thereby  indicated. 

The  charaoteristics  of  the  insects  studied  jostiiy 


UiX  29, 1»14] 


SCIENCE 


795 


the  Inerimiiuiiion  of  the  luting  stable  flj,  Stamoxjft 
oalmiraMs,  alone.  Tbese  eharaeteristica  and  the 
species  studied  ai<e  given  below. 

The  dietribntxon  of  pellagra  and  its  oeeorrenee 
in  persons  seemingly  not  exposed  to  attack  by  liee, 
possiblji  also,  the  sez  ineidenoe,  aze  not  satiafae- 
torily  explained  by  their  incrimination. 

Bed  bngs,  though  abundant,  fail  to  account  for 
the  sex  incidence  of  pellagra,  while  the  habits  and 
scarcity  of  horse-flies  exclude  them. 

The  prevalent  mosquitoes,  Cutex  guinguefaeiaiut 
(ssfaUgaiu)  are  nocturnal  in  habit  and  the  day- 
biting  Aedes  ealopm$  is  of  irregular  oeeurrence  in 
the  region. 

The  human  flea,  Fvlegg  writOM,  is  rare  or  want- 
ing in  the  county.  Fleas  of  animals  cause  little  an- 
noyance and  they  do  not  explain  the  sex  incidence. 

SimiHwn  speeies  do  not  assoeiate  with  man  and 
pellagra  sufferexs  are  usually  rarely  exposed  to 
their  attack.  They  are  negligible  as  a  pest  of  man 
in  the  region.  Pellagra  occurs,  also,  in  regions 
from  which  they  are  absent. 

Sand  flies  (Ghironomidfe),  if  present,  are  not  a 
pest  in  the  region. 

The  stable  fly  is  a  practically  eosmopolitan  and 
abundant  speeies;  it  associates  with  man,  invades 
his  dwellings  and  attacks  him  freely;  it  bites  by 
day  and  its  longevity  is  considerable.  Human 
blood  has  been  detennined  in  the  stomachs  of  an 
important  percentage  of  individuals  and  human 
blood  may  be  drawn  without  pain,  in  many  in- 
stances. 

If  the  cause  of  pellagra  is  an  intestinal  bac- 
terium, the  house  fly  may  very  probably  be  a  ve- 
hicle for  its  diifusion. 

The  house-infesting  roaches,  in  this  event,  may 
also  play  a  minor  part. 

2>iscius%on  of  PeUagra — Mental  Di9turl>anees :  E. 

Bates  Block,  M.D. 

There  is  no  one  type  of  mental  disturbance  char- 
acteristic of  pellagra.  Insanity  is  usually  a  late 
manif  eetation  of  the  disease  and  when  it  occurs  it 
usuallj  means  that  the  end  is  near.  As  a  terminal 
event  it  usually  assumes  the  type  of  the  inf  eetive 
exbauBtive  psychoses,  with  clouding  of  the  con- 
seiousneas,  confusion,  hallucinations  and  changing 
delTwions,  with  marked  restlessness  and  apprehen- 
siveneaa. 

Wbea  the  insanity  occurs  earlier  in  the  disease 
before  the  exhaustion  becomes  marked,  it  is  usually 
characterized  by  great  depression  with  delusions 
which  are  depreesive  or  persecutory  in  character. 
This  ia  associated  with  marked  apathy  or  restless- 


ness and  general  nervousness  and  insomnia,  and 
sometimes  with  excruciating  headaches.  Mental 
confusion  is  quite  common;  apprehensiveness  is 
often  a  marked  feature  of  the  disease.  Suicidal 
attempts  are  quite  common,  but  in  only  one  of  the 
cases  which  I  have  seen  has  there  been  any  viol- 
ence towards  others. 

Sometimes  the  insanity  precedes  the  physical 
signs  of  pellagra  as  a  part  of  the  disease.  While 
insanity  does  not  confer  immunity  to  pellagra  and 
the  sequence  may  have  been  accidental,  I  have  seen 
several  cases  which  have  developed  insanity  sud- 
denly and  were  so  shortly  f  oUowed  by  symptoms  of 
aeuie  pellagra  that  I  believed  them  to  be  a  part 
of  the  same  disease.  One  of  these  was  apparently 
typically  psychasthenia,  another  melancholia^  while 
a  third  was  apparently  manic  depressive  insanity, 
but  aU  were  quickly  followed  by  the  typical  signs 
of  pellagra.  The  prognosis  in  these  cases  is  much 
more  favorable  than  in  the  cases  in  which  the  in- 
sanity developed  as  a  late  manifestation  of  the 
disease.  Occasionally  the  apathy  is  so  great  as  to 
suggest  dementia  precox  and  the  cases  of  this  type 
that  I  have  seen  have  run  a  very  chronic  and  pro- 
tracted course. 

The  development  of  insanity  is  not  necessarily 
of  fatal  significance.  In  one  of  my  eases  the  pa- 
tient has  remained  perfectly  well  now  for  eight 
years  and  in  another  for  five  years,  without  any 
recurrence  either  of  mental  or  physical  symptoms. 

The  prognosis  of  pellagra  was  discussed  by  Dr. 
George  M.  Niles,  of  Atlanta,  Ga.,  as  follows: 

My  experience  in  the  treatment  of  over  six  hun- 
dred cases  of  this  malady  has  made  me  somewhat 
optimistic,  and  I  feel  that  the  attitude  of  extreme 
pessimism  assumed  by  some  observers  is  unjusti- 
fied. 

Pellagra,  like  some  other  diseases,  seems  more 
virulent  when  implanted  on  virgin  soil.  We  note 
that  in  the  Old  World,  where  it  has  been  rife  for 
nearly  two  centuries,  the  mortality  is  not  near  so 
great.  In  this  country  it  is  in  many  respects  a 
new  enemy,  and  its  prospective  victims  have  not 
been  able  to  establish,  as  it  were,  any  form  of 
immunity  against  its  ravages. 

In  my  professional  intercourses  with  i>ellagrins 
and  their  inquiring  friends  I  have  adopted'  a 
classification  as  to  the  conditions  in  which  a  favor- 
able outcome  may  be  anticipated,  or  the  reverse. 
There  are  four  classes  in  whom  I  am  extremely 
chary  in  holding  out  a  favorable  prognosis:  First, 
pellagrins  over  fifty  or  fifty-five  years  of  age. 
The  pathologic  changes  of  this  disease  closely  sim- 
ulate those  of  senility,  and  when  to  the  changes 


796 


SCIENCE 


[N.  S.  Vol.  XXXTX.  No.  1013 


due  to  weight  of  years  are  added  lilce  burdens  due 
to  disease,  Nature  can  not  hope  to  suceessf  ully  con- 
tend with  both.  Second,  confirmed  alcoholics. 
These  unfortunates  seldom  recover  from  pellagra. 
Third,  cases  in  which  the  mentality  is  seriously 
impaired.  These  psychic  changes  indicate  marked 
destruction  of  important  nerre  centers,  and  render 
the  prognosis  doubtful.  Fourth,  that  dass  of  in- 
tellectual weaklings  who  have  neither  the  intelli- 
gence nor  pertinacity  to  faithfully  hold  to  and  ob- 
serve a  course  of  treatment  for  months  or  years,  if 
necessary,  but  who  are  continually  shifting  from 
one  to  another,  or  taking  the  nostrums  of  quacks 
and  charlatans.  Practically  all  of  this  fourth  class 
succumb. 

On  the  other  hand^  those  who  are  not  included 
in  the  classes  just  mentioned,  who  will  sealously 
and  patiently  carry  out  the  medicinal,  dietetic  and 
hygienic  rules  of  those  physicians  who  are  experi- 
enced in  the  care  of  such  cases,  the  hope  of  ulti- 
mate and  permanent  recovery  may  be  confidently 
grasped  by  the  large  majority. 

Let  me  in  closing  admonish  my  bearers  that  the 
keynote  in  the  treatment  of  pellagra  is  optiminn. 
If  the  patient  can  be  kept  in  good  spirits,  and  in  a 
consistently  hopeful  frame  of  mind,  the  higher 
centers,  untrammelled  by  fears  or  obsessions,  can 
beet  exert  their  beneficent  infiuenoe  over  the  lower 
centers,  vegetative  and  otherwise,  and  with  a 
brighter  hope  of  victory  can  we  combat  this 
dreaded  scourge.  l.  O.  Howabd, 

Secretary  pro  iem. 


THE  AMEBICAN  PHYSICAL  SOCIETY 

A  KBGULAB  meeting  of  the  Physical  Society  was 
held  at  the  Bureau  of  Standards,  Washington, 
April  24  and  25,  1914.  This  was  a  joint  meeting 
with  the  electrophysics  committee  of  the  American 
Institution  of  Electrical  Engineers.  The  pro- 
grams of  the  two  morning  and  of  the  Saturday 
afternoon  sessions  were  in  charge  of  the  Physical 
Society  with  President  Merritt  in  the  chair.  The 
Friday  evening  session  was  in  charge  of  the  A.  I. 
E.  E.  with  Chairman  J.  B.  Whitehead  in  the  chair. 
The  Friday  afternoon  session  was  given  to  a  lec- 
ture by  Sir  Ernest  Butherf ord,  F.B.S.,  of  the  Uni- 
versity of  Manchester,  Eng.,  ''On  X-ray  and 
Gamma-ray  Spectra,  * '  complimentary  to  the  Amer- 
ican Physical  Society. 

Special  features  of  the  meeting  were  the  open- 
ing of  the  new  electrical  building  of  the  Bureau 
of  Standards  and  an  exhibit  of  physical  appa- 
ratus.   This  exhibit  was  arranged  under  the  direc- 


tion of  a  committee  of  the  American  Phyaesl  So- 
ciety with  Dr.  F.  A.  Wolff  as  chairman.  It  was  s 
large  and  representative  exhibit,  participated  in  bf 
thirty-two  manufacturers,  importers  and  industrial 
research  laboratories,  ten  universities  and  ednea- 
tional  institutions,  and  eight  federal  scientific  bu- 
reaus. 

Members  of  the  Physical  Society  were  cspedallj 
invited  by  the  National  Academy  of  Sciences  to  at- 
tend the  William  EUery  Hale  lectures  by  Sir  Ernest 
Butherf  ord,  F.B.S.,  upon  ''The  Constitution  of 
Matter  and  the  Evolution  of  the  Elements." 
These  were  given  in  the  auditorium  of  the  National 
Museum  on  April  21  and  23,  and  were  attended  by 
a  large  number  of  the  Physical  Society  members. 

All  in  attendance  at  the  meetings  were  the  guesfci 
of  the  scientific  staff  of  the  Bureau  of  Standards 
at  luncheon  on  both  days  of  the  meeting.  After 
the  Friday  evening  session  the  local  branch  of  Hm 
A.  I.  E.  E.  gave  a  smoker  which  was  largdy  at- 
tended. 

At  a  short  business  session  of  the  Physical  So- 
ciety the  following  items  of  business  were  trans- 
acted: 

On  recommendation  of  the  council,  it  was  voted 
to  establish  a  new  grade  of  foreign  members^  to  be 
defined  as  non-residents  of  North  America,  to  pay 
dues  of  $4.00,  with  no  initiation  fee  and  to  re- 
ceive the  Physical  Eeview  (with  Science  AMntU 
on  additional  payment  of  $2.00)  and  having  all 
rights  of  regular  members  in  the  society.  Akii, 
to  make  such  changes  in  the  by-laws  as  tiie  estab- 
lishment of  this  new  grade  of  m^nbership  would 
necessitate. 

On  motion  it  was  voted  to  approve  and  antbor- 
ixe  an  International  Congress  of  Physics  to  be  held 
in  Washington  in  October,  1915,  in  case  it  should 
appear  that  it  can  be  properly  financed.  (A  com- 
mittee of  nine  was  appointed  by  the  Council  to  de- 
termine this  question). 

It  was  voted  that  the  president  appoint  a  com- 
mittee of  three  to  express  the  deep  sense  of  loss 
felt  by  the  members  of  this  society  in  the  death  of 
their  former  president.  Professor  B.  0.  Peiree. 

The  society  voted  to  express  to  the  director  and 
members  of  the  National  Bureau  of  Standards  its 
high  appreciation  of  the  generous  hospitality  ex- 
tended to  the  society  throughout  the  meeting,  also 
to  the  Washington  Section  of  the  Ameriean  In- 
stitute of  Electrical  Engineers  for  arranging  ^pe 
and  providing  guides  to  various  places  of  seieatiile 
interest  in  the  city  and  its  neighborhood. 

The  program  of  scientific  papers  was  as  follows: 

"Solenoids,*'  by  C.  R.  Underbill. 
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'Some  Investigations  of  Lightning  Protection 
for  Buildings/'  by  DeBlois. 

''A  Milli- Ampere    Current    Transformer,"    hj 
Edw.  Bennett. 

"Some  Simple  Examples  of  Transmission  Line 
Surges,"  by  W.  8.  Franklin.     (By  title.) 
"Theory  of  the  Corona,"  by  Bergen  Davis. 
"High    Temperature    Measurements    with    the 
Stefan-Boltzmann  Law,"  by  C.  E.  Mendenhall  and 
W.  E.  Poisythe. 

"Cold-end  Compensator  for  Thermocouples,"  by 
OhaileB  B.  Thwing.    (Apparatus  shown.) 

"The  Emissivity  of  Metals  and  Oxides.  L; 
Nickel  Oxide  (NiO)  in  the  Bange  600*»  to  1,300* 
C,"  by  G.  K.  Burgess  and  P.  D.  Foote. 

"Formula  for  the  Ordinary  Mercury  Contact 
Thermostat,  and  Some  Practical  Conclusions  De- 
duced from  Them,"  by  W.  P.  White.  (By  title.) 
"The  Specific  Heats  of  Mixtures  of  Water  and 
Alcohol,  and  of  Solutions  of  Non-Electrolytes  in 
these  Mixtures,"  by  W.  F.  Magie. 

'  *  The  Extension  of  the  Spectrum  in  the  Extreme 
Ultra-Violet,"  by  Theodore  Lyman. 

"The  Infra-red  Arc  Spectrum  of  Barium,"  by 
H.  M.  Bandall. 

"On  the  Growth  and  Decay  of  Color  Sensation," 
hy  M.  Luckiesh. 

"Some  Effects  of  Diffraction  on  Brightness 
Measurements  made  with  the  Holbom-Kurlbaum 
Optical  Pyrometer,"  by  A.  G.  Worthing  and  W.  E. 
Forsythe. 

"Further  Experiments  on  the  Use  of  the  Photo- 
electric Cell  in  Stellar  Photometry,"  by  Jakob 
Kunz,  J.  Stebbins  and  W.  F.  Schulz. 

"Displacement  of  Arc  Lines  not  Due  to  Pres- 
sure," by  Cbas.  E.  St.  John  and  H.  D.  Babcock. 

"On  the  Accuracy  of  Terrestrial-magnetic 
Measurements,"  by  L.  A.  Bauer. 

"The  Gamma-ray  Comparison  of  Specimens  of 
Badium  Salts,"  by  N.  Ernest  Dorsey. 

'*Note  on  the  Photo-electric  Effect  with  Po- 
tassimn  Surfaces  in  Very  High  Vacuum, ' '  by  Saul 
Dnshman. 

' '  The  Besults  of  the  Atmospheric  Electric  Obser- 
▼atione  on  the  Second  Cruise  of  the  Carnegie, 
Jnne,  1910,  to  December,  1913,"  by  C.  W.  Hew- 
lett. 

''Apparatus  for  the  Spectroscopic  Synthesis  of 
CSok>r,'»  by  H.  E.  Ives  and  E.  J.  Brady. 

"Nefw  Methods  for  Measuring  Time  Constants 
of  Xiow  "R^istances, "  by  Frank  Wenner,  Ernest 
VTeibel  and  F.  B.  Silsbee. 

*'A  Sensitive  Moving  Coil  Galvanometer,"  by 
P.  WenneT,  E.  Weibel  and  F.  C.  Weaver. 


"Some  Becords  of  the  Wireless  Time  Signals 
Made  with  a  Physiological  Becorder,"  by  C.  W. 
Waggoner. 

"Electric  Conduction  and  Thermo-electric  Ac- 
tion in  Metals,"  by  E.  H.  Hall. 

"Electrochemical  Indicators  and  Becorders. 
Instruments  for  Showing  Continuously  the  Chem- 
ical Content  of  Solutions,"  by  F.  A.  Harvey. 

"Characteristic  Curves  of  Tungsten  Filament 
Incandescent  Lamps  and  their  Application  in 
Heterochromatic  Precision  Photometry,"  by  G.  W. 
Middlekauff  and  J.  F.  Skogland. 

"The  Thomson  E.M.F.  in  and  the  Thermal  Con- 
ductivity of  Tungsten  at  Incandescent  Tempera- 
tures," by  A.  G.  Worthing. 

"A  Direct  Determination  of  h/'  by  B.  A. 
Millikan. 

"Some  Peculiarities  in  the  Thermal  Expansion 
of  Invar,"  by  Arthur  W.  Gray. 

"A  New  Turbidimeter,"  by  P.  V.  WeUs. 

"The  Diurnal  System  of  Convection,"  by  Wm. 
H.  Blair. 

"The  Control  of  the  Wave-length  Sensibility 
Curves  for  Selenium, "  by  E.  O.  Dieterich. 

"On  the  Belation  between  the  Photo-electric 
Potential  and  the  Frequency  of  Light  for  Potas- 
sium," by  S.  Karrer. 

"Beflection  and  Scattering  of  Slow-moving 
Electrons,"  by  Albert  W.  Hull. 

"Beversible  Transitions  between  Solids  at  High 
Pressures,"  by  P.  W.  Bridgman. 

"Surface  Leakage  over  Insulators,"  by  H.  L. 
Curtis. 

'  *  Spark  Potentials  in  a  Magnetic  Field, "  by  B. 
F.  Earhart.    (By  title.) 

"Some  Points  with  Begard  to  the  Variation  of 
the  Specific  Magnetization  of  a  Substance  with 
Temperature,"  by  W.  F.  G.  Swann. 

"High  Frequency  Verification  of  Kirchoff's  Ca- 
pacity FormulflB,"  by  F.  C.  Blake  and  Chas.  Sheard. 
(By  title.) 

"Corona  Produced  by  Continuous  Potentials," 
by  S.  P.  Farwell. 

"A  Significant  Instance  of  (Galvanometer  Insta- 
biUty,"by  W.  P.  White. 

"Wave-length  Sensibility  Curves  of  Potassium 
Photo-electric  Cells,"  by  H.  E.  Ives. 

"An  Electromagnetic  Puzzle,"  by  F.  J.  Bogers. 

"The  Photo-electric  Effect  of  Carbon  as  Influ- 
enced by  its  Absorbed  Gases,"  by  Otto  Stuhlmann, 
Jr.,  and  B.  J.  Piersol. 

"The  Belation  of  Besidual  Gases  to  the  Photo- 
electric Sensitiveness  and  the  Contact  E.M.F.  of 
Sodium,"  by  R  A.  Millikan  and  W.  H.  Souder. 
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^'Effeet  of  GlMt  Walli  on  Thenuosie  Cur- 
rents/' by  Saul  Dmhinaii. 

'*A  New  Design  of  Flicker  Pliotometer  for  Lab- 
omtory  Colored-ligbt  Photometry,"  by  H.  K  Itss 
and  E.  J.  Brady. 

<'Kote  on  the  Physiolocieal  Effeet  of  the  Cnr- 
rent,"  by  F.  J.  Bogwe. 

''Examples  of  the  Precision  Attainable  in  De- 
tenninations  of  Thermal  EzpaaaiTity, "  by  Arthur 
W.  Gray. 

'^  Dioptric  Formnln  for  Combined  Cyliadrieal 
Lenses  at  Oblique  Azes^"  hj  Charles  Sheard.  (By 
tiUo.) 

''The  Testing  of  Potentiometers,"  by  Frank 
Wenner  and  Ernest  WeibeL 

''An  Absorbing  Solution  for  Eliminating  Cblor 
Differences  in  Photometry,"  by  H.  E.  Ives  and  E. 
F.  Kingsbnry. 

"Photographs  of  Betrograde  Bays,  (a)  from 
the  Cold  Cathode,  (h)  from  the  Hot  Lime  Cath- 
ode," by  O.  H.  Smith. 

A.  D.  CoiJB, 
^MTdldry 


THB  aOClMTY  OF  AMBBICAN  BACTEBlOh- 

oGiaxa 
n 

TBUE8DAT,  JANUABT  1,  1914 

SyitevMiio  Bacteriology 

Morphology  of  the  Bacteria  (Vihro  and  SpiriUwm)^ 
An  Early  Sesearoh:  Jobiph  Ludt,  Jb. 
This  paper  will  be  published  in  Scixncx. 

The  Claseifieaiion  Card  and  the  Type  or  8Udy 

which  it  Merits:  H.  A.  Haxmnq. 

The  dassiUcation  card  has  not  appealed  to  the 
pathologists,  becaiise  they  conld  test  unknown  cul- 
tures more  quickly  on  animals,  nor  to  water  bae* 
teriologists  because  their  attention  has  been 
focused  upon  B,  ooli  and  special  media,  but  it  has 
been  very  valuable  to  students  of  bacterial  ecology. 
The  card  is  justly  criticised  because  the  obeerva- 
tions  of  bacterial  cultures  are  not  always  accurately 
recorded  by  it  and  because  the  present  group  num- 
ber is  unwieldy  and  of  undetermined  value  as  a 
basis  for  classiflcation.  One  of  the  most  urgent  de- 
mands of  bacteriology  to-day  is  the  careful  testing 
out  of  Tarious  suggestions  looking  toward  an  im- 
proved technique.  Dr.  H.  J.  Conn  has  suggested 
that  the  ease  of  handling  the  group  number  can  be 
increased  by  pointing  it  off  into  periods  of  about 
three  figures  each.  The  signiflcanee  of  such 
periods  wonld  be  increased  if  each  was  devoted  to 
a  class  of  reactions  such  as  morphology,  fennen« 


tation,  nitrogm  relations  and  ea^yma.  The  im- 
tions  should  be  selected  for  this  group  anbc 
after  careful  study  of  their  aoeora^  and  ut]%, 
and  pending  the  results  of  this  study  the  ssid  of 
1907  should  be  retained  praetieally  unchaagei 

Conetancy  in  the  Fermentative  Actieity  of  Anyto- 

coed:  Jban  Bboadhubst. 

Attempts  to  correlate  the  fermentative  resnUiof 
different  workers  in  saccharose  mannit  and  other 
Gordon  media  have  led  to  a  series  of  ezperimeBti 
dealing  with  the  different  conditions  characteriiiBg 
the  technique  in  different  laboratories.    DiffersDOS, 
such  as  acidity,  presence  or  absence  of  sugan,  nb- 
jection  to  raw  and  variously  heated  nulks,  w«i 
tried  out  without  finding  any  deftnita  results  u 
the  later  Gordon  reactions.     Slight  and  brief  in- 
creases  in  temperature  (above  37^)  depressed  fer- 
mentative activity  decidedly.    Much  more  maifad 
(as  previously  reported)  were  the  contrasts  residt^ 
ing  from  the  use  of  meat  extract  and  of  meat  Q» 
don  media.    These  effects  are  evidently  not  neees- 
sarily  lasting.     Permanent  changes  were  effected 
by  a  stay  in  the  alimentary  canal  (e.  g.,  a  gain  ii 
lactose  in  dogs  fed  on  streptococci-free  milk).  Cul- 
tures kept  for  1  to  4  months  on  meat  agar  (lO-da; 
transfers)  showed  a  gain  in  the  amount  of  f^nsm- 
tative  activity  (the  amount  of  acid),  many  strBini 
show  also  a  gain  in  the  number  of  substances  fer- 
mented; less  often  a  loss  occurred  in  the  number  of 
substances  fermented.    Studies  carried  on  with  in- 
dividual animals  for  varying  periods  (2-10  mo.) 
showed  unexpectedly  wide  ranges  in  the  phjsiolog- 
ical  types  of  mouth  and  fecal  streptococci,  affeetiig 
probsbly  the  diagnostic  value  of  fermentatrre  re- 
actions.   These,  and  other  phases  of  the  woik  re- 
ported upon,  seem  to  warrant  the  foDowisg  con- 
clusions: (1)  Constancy  may  be  claimed  for  strep- 
tococci  under   identical   or   duplicate  eoaditioni. 
(2)  Constancy  in  theee  fermentative  responses  is 
also  characteristic  of  a  large  percentage  of  strains, 
under  varying  or  varied  conditions.    Age,  a  stay  in 
the  alimentary  canal,  and  meat  extract,  have  nune 
effect  on  such  results  than  any  of  the  (19)  vaned 
conditions  tried. 

The  BeUOion  of  HtMta*  and  Fhpmoiogieat  Cftsr 
actere  in  the  Streptococci:  L.  A.  Bogies  am» 
Abmou>  Dahlbxbo. 

It  is  reasonable  to  aaaoaae  that  true  ^eeies  ia 
the  bacteria  will  be  found  associated  with  a  M- 
nite  habitat  as  H  is  with  the  higher  plants  sad 
animals.  Studies  were  made  of  the  physiologiosl 
characters  of  51  etdtures  from  infeeted  mddmi 
114  cultures  from  bovine  feces;  31  cultures  fn* 
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tbe  mouthB  of  cowb  and  42  eultures  from  miUt  ob- 
tained bj  aeleeting   oultures  showing   chains   in 
laetose  bile  at  87°.    The  morphology  varied  nnder 
different  eonditions  bnt  the  udder  enltures  showed 
the  most  tmiform  and  consistent  chain  formation. 
The  cultures  from  the  several  sources  differed  in 
the  amount  of  acid  formed  in  dextrose  broth,  those 
from  the  mouth  giving  the  highest  acidity  and 
those  from  the  udder  the  lowest.     The  milk  eul- 
tnres  were  slightly  higher  than  those  from  the 
udder.    The  udder  cultures  would  be  divided  into 
two  distinct  groups,  one  of  which  fermented  dex- 
trose, saccharose  and  lactose  and  occasionally  man- 
nite  and  agreed  with  the  published  descriptions  of 
strep,  pyogenes.      The  second  group  frequently 
liquefied    gelatin    and    in    addition    to    dextrose, 
saccharose  and  lactose,  usually  fermented  the  alco- 
hols mannite  and  glycerine.     The  cultures  from 
ieteB  were  particularly  uniform  in  their  reactions, 
fermenting  dextrose,  saccharose,  lactose  and  raffi- 
nose  and  frequently  the  polysaccharides  starch  and 
inulin,  but   failing  to   ferment  the   alcohols   or 
liquefy  gdatin.    The  cultures  from  the  mouth  dif- 
fered from  those  from  the  udder  In  the  higher 
percentages  of  raiBnoee,  inulin  and  mannite  fer- 
menters  and  in  less  action  on  glycerine  and  gela- 
tin.    They   are  sharply  differentiated  from  the 
feces  organisms  in  their  general  failure  to  fer- 
ment stareb  and  in  the  much  higher  percentage  of 
mannite  f  ermenters.    Two  of  the  milk  cultures  evi- 
dently belong  with  the  feces  group.     All  others 
may  be  placed  in  one  of  the  two  udder  groups. 

The  Significant  Characters  of  the  Colon  Oroup  leo- 
lated  from  Cow  Feces:  L.  A.  Bookbs,  Wm.  M. 
Clark  and  Alios  C.  Evans. 
Previous  work  on  a  collection  of  the  colon  ^rpe 
from  milk   demonstrated  that  the  gas  ratio  and 
volume   are  constant  under   uniform  conditions; 
that,  on  the  basis  of  the  gas  ratio  and  volume,  the 
cultures  may  be  divided  into  two  distinct  groups 
and  that  the  correlation  of  the  fermentative  abil- 
ity   with    the.  gas   ratio   makes   this    distinction 
sbBTplj  defined. 

This  paper  records  the  results  of  a  similar  study 

on  150  enltures  isolated  from  bovine  fecea    None 

of  these  enltures  liquefied  gelatin  and  all  but  one 

jfovad  indol  from  tryptophane.    By  the  use  of  a 

Bimple  siedinm  and  eaact  methods  of  analysis  it 

wae  fonii^  that  in  149  cultures  the  COisHt  ratio 

^varied  from  0.98  to  1.20  only.    One  culture  only 

cave  Sb  r«tie  identifying  it  with  the  high  ratio 

gfoup   which  made  up  48  per  cent  of  the  milk 

The  149  low  ratio   (0.98-1.20)   cultures 


were  readily  divided  into  two  groups,  one  of  which 
fermented  dextrose,  saccharose,  lactose,  ralfinose, 
mannite,  glycerine  and  duldte,  but  almost  invari- 
ably failed  to  ferment  starch,  inulin  and  adonite, 
while  the  second  group  fermoits  dextrose,  lactose, 
mannite  and  glycerine,  occasionally  ferments 
adonite  and  dulcite  and  fails  to  ferment  saccha- 
rose, raffinose,  starch  and  inulin. 

These  groups  agree  almost  perfectly  with  two 
groups  which  may  be  formed  from  the  low-ratio 
cultures  isolated  from  milk.  Special  methods 
failed  to  give  evidence,  with  the  exception  of  the 
single  culture  mentioned,  of  the  presence  in  bovine 
feces  of  the  high  ratio  group  which  made  up  about 
one  half  of  the  milk  collection. 

Studies  on  the  Classification  of  the  Colon  Qroup: 

I.  J.   SJJGLXB. 

Eighty  organisms  generally  classed  under  the 
colon  group  were  subjected  to  a  series  of  fermen- 
tative and  other  tests  with  a  view  of  determining 
their  natural  grouping  as  based  on  biometric 
principles.  The  following  tests  were  employed: 
(1)  Morphology,  Gram.  (2)  Fermentation  of  dex- 
trose, lactose,  saccharose,  raffinose,  glycerine,  man- 
nite, dulcite,  salicin  and  inulin.  (3)  Coagulation 
of  milk.  (4)  Liquefaction  of  gelatin.  (5)  Pro- 
duction of  indol.  (6)  Beduction  of  nitrates.  (7) 
v.  &  P.  reaction.  Fifty-seven  of  the  strains  fell 
into  the  lactose  fermenting  division;  twenty  did 
not  ferment  lactose  but  fermented  dextrose;  three 
failed  to  ferment. 

Acid  production  as  determined  by  titrating  ali- 
quot portions  of  the  broth  with  phenolphthalein 
as  an  indicator  was  found  to  be  a  more  constant 
and  a  more  reliable  differential  test  than  gas  pro- 
duction, as  ordinarily  determined.  The  degree  of 
initial  acidity  had  no  appreciable  effect  on  the 
final  acidity,  which  was  quite  constant,  reaching 
its  maximum  on  about  the  fourth  day.  The  fifty- 
seven  lactose  fermenters  attacked  mannite,  gly- 
cerine^ saccharose,  salicin  rafl^osoi  dulcite  and 
inulin  in  the  order  named.  Mannite,  raffinose  and 
inulin  were  found  to  be  of  minor  or  doubtful 
elassificatory  importance.  Saccharose  divides  the 
lactose  group  into  two  distinct  subgroups. 

On  subdividing  the  saccharose  groups  on  the 
basis  of  dulcite  and  salicin  fermentation  respect- 
ively, it  was  found  that  the  saccharose-salicin 
groups  gave  better  correlations  with  indol  produc- 
tion, V.  A  P.  reaction  and  gelatin  liquefaction,  than 
did  the  sascharose-dulcite  groupe^ 

The  saeeharoee  positive^  salicin  positive  group 
eocteqpondi  to  B.  esroy^ea 
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The  saecharose  positive^  salicin  negative  group 
corresponds  to  B,  eammuniar. 

The  saccharose  negative  salicin  positive  gronp 
corresponds  to  B,  communig. 

The  saccharose  negative  salicin  negative  gronp 
corresponds  to  B,  {leidi-Uietiei. 

Glycerine  was  found  to  be  of  value  in  separating 
the  cloaciB  forms  from  the  aerogenes  bacilli,  78  per 
cent,  of  the  saccharose  positive,  salicin  positive, 
glycerine  negative  strains  being  liquefiers. 

It  must  be  kept  in  mind,  of  course,  that  this 
classification  was  obtained  with  a  relativelj  small 
number  of  organisms  and  can  at  best  be  considered 
onlj  tentative.  The  results  are,  however,  suffi- 
ciently interesting  to  merit  further  investigation, 
especially  on  the  part  of  those  interested  in  the 
bacteriology  of  water.  Of  the  dextrose  positive 
lactose  negative  forms  five  liquefied  gelatine  and 
fermented  dextrose  and  saccharose  but  failed  to 
ferment  any  of  the  other  sugars,  with  the  exc^ 
tion  of  glycerine,  which  was  fermented  by  two  of 
the  organisms.  Of  the  other  tests,  all  were  nega- 
tive with  the  exception  of  indol,  which  was  nega- 
tive for  the  two  glycerine  positive  organisms  and 
positive  for  the  glycerine  negative.  For  the  pres- 
ent all  the  five  may  be  grouped  under  the  name  B. 
vulgaris.  The  sixty-two  members  of  the  colon 
group  discussed  may,  therefore,  be  said  to  fall  into 
six  main  species  as  follows: 


Bpeeifle  Texts 


No.  of  Or 
ganiami 


Sptciei 

B.  com- 

munior    dex.  +i  i&c.  +»  ^^,  +»  8&1>  — j  12. 

B.  oonh 

muni$  ,  .dex.  +,  lac.  +,  sac,  — ,  sal.  -f-,  11. 

B,  aero- 

genet  .  .dex.  +,  lac.  -f ,  sac,  -f,  sal.  +,  19. 

B.  aoidi 

lactici  .  .dex.  -f,  lac.  -f ,  sac,  — ,  sal.  — ,  6. 

B.  do- 

oca  . . .  .dex.  +,  lac  -f ,  sac,  -Hi  aal.  +,  glyc.  — ,  9. 
B,  vul- 
garis ...dex. +9  l*c- — t  ■*<i,+,  gel. -f-,  6. 

A  BioohenUeal  Study  of  Proteins  with  Beference 
to  the  Behavior  of  Bacteria  towards  Pure  Ani- 
mal and  Vegetable  Proteins:  Jojbl  A.  Spebky, 
2d. 

Solutions  of  unchanged  egg  albumin,  serum  al- 
bumin and  edestin  were  carefully  prepared.  To 
these  solutions  sodium  chloride,  sodium  sulphate, 
calcium  chloride  and  potassium  phosphate  were 
added.  The  composition  of  these  solutions  was 
then  of  such  a  character  that  the  bacteria  were 
obliged  to  break  down  the  protein  molecule  in 
order  to  obtain  the  necessary  nitrogen  to  synthesize 
their  food  in  the  presence  of  the  inorganic  salts. 
The  two  most  important  factors  in  this  investiga- 


tion are:  first,  that  the  protein  used  is  really  a 
normal  or  unchanged  protein,  and  second,  that 
there  must  be  nothing  in  the  final  solution,  from 
which  the  organism  might  obtain  the  neeessaiy 
nitrogen,  except  the  native  protein.  The  orgsn- 
isms  used  in  this  investigation  were  B.  subtHu,  B, 
prodigiosus,  B.  anthracis,  B.  proteus  vuigaris  (two 
different  strains),  B.  proteus  mirdlnlis,  B.  eoU,  B. 
typhi,  B,  pyocyaneus,  Bacittus  "Z,"  a  proteos-like 
organism  isolated  from  the  feces  of  white  rats  fed 
on  experimental  protein  diets,  and  the  anaerobei, 
B.  putrifieus,  B.  asnihrads  symptomatieig  and  B. 
edematis  matigni. 

Test  tubes  containing  about  10  cc.  of  the  pro- 
tein solutions  were  inoculated  from  24-hoiir  aJaat 
agar  cultures.  In  making  the  inoculations  erecy 
precaution  was  observed  to  avoid  transferring  any 
of  the  medium  to  the  tubes  containing  the  protein 
solutions.  Plates  were  poured  immediately  after 
inoculation,  and  at  intervals  of  24,  i8,  96  houri, 
and  one  week;  in  a  few  instances  ten  days  and  two 
weeks.  The  amount  of  the  inoculated  material  used 
in  the  plates  was  0.5  cc.  of  a  1:10,000  dilatkia. 
The  plates  were  incubated  at  suitable  tempeia- 
tures  and  the  number  of  colonies  counted  24  to  43 
hours  later.  The  period  of  time  during  which  tiie 
organisms  survived  after  being  planted  in  the  pro- 
tein solutions,  as  shown  by  the  examination  of  the 
plates,  varied  from  46  hours  to  10  days.  None  of 
the  inoculated  material  gave  any  visible  evidence 
of  decomposition  or  even  putrefaction.  Fiaska 
containing  25  cc  of  the  different  protean  bdIb- 
tions  were  inoculated  with  various  organisiBS 
and  incubated  at  the  optimum  temperatme 
for  the  organism  under  observation,  for  a  period 
of  two  weeks.  At  the  end  of  this  time  tests  were 
made  to  determine  the  quantity  of  eoagolafale 
protein.  The  amount  of  coagulable  protein  in  tke 
inoculated  finite  and  the  control  flasks  remained 
the  same,  showing  clearly  that  there  was  no  ap- 
preciable loss  of  protein. 

A  Study  of  the  Bacteria  Concerned  in  the  Prodmo- 
tion  of  the  Characteristic  Flavor  in  Cheese  of 
the  Cheddar  Type:  AucE  G.  Evans  aio)  E.  6. 
Hastinos. 

A  comparative  study  of  the  flora  of  raw-  and 
pasteurized-milk  cheese  of  the  CSieddar  type  has 
been  made,  with  reference,  particularly,  to  tlie 
production  of  characteristic  flavors.  The  raw- 
milk  cheese  flora  was  found  to  consist  of  the  fol* 
lowing  four  groups  of  cheese  organisms:  Ba^ 
lactis  addi,  Bact.  easei,  Streptococci  and  Hi- 
crococcL    Several  varieties  of  each  group  oeeor  in 
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the  cheese^  aeeoTding  to  the  classification  as  de- 
termined bj  the  f ennentation  in  broth  containing 
carbohydrates  or  related  substances.  The  flora  of 
paetenrized-milk  cheese  is  shown  to  depend  upon 
the  organisms  introduced  in  the  starter,  with  the 
exception  of  the  Boot,  oasei  group,  which  derelops 
slowly  and  is  concerned  with  the  production  of 
the  biting  flavor  in  mature  cheese. 

Many  experimental  pasteurized-milk  cheeses 
were  made  with  starters  consisting  of  the  organ- 
isms isolated  from  normal  raw-milk  cheese,  either 
in  pure  culture  or  in  varying  combinations.  The 
results  of  these  experiments  showed  that  pro- 
nounced differences  in  the  flavor  could  be  brought 
about  by  varying  the  cultures  in  the  starter.  Cer- 
tain combinations  in  the  starter  resulted  in  an  im- 
provement of  the  flavor. 

Teohmo 

The  Applioation  of  Practical  Beoords  to  the  Mom^ 
tenanee   of   Stock   Bacterial    Cultures:    L.    T. 
Glabk  ASiX>  W.  L.  DoDD.     (By  invitation.) 
The  scope  of  a  bacterial  culture  bureau  has  been 
gradually  broadened,  as  new  organisms  have  been 
isolated  requiring  additional  tests  to  differentiate 
between  old  and  new  species.     To  assist  in  their 
classification  a  practical  system  of  records  is  a 
necessity  and  to  this  end  the  writers  submit  a 
method  which  has  had  three  years'  application. 
Essentially    it   consists    of   a    double   system   of 
records:  one,  a  card  index,  consisting  of  classifi- 
cation charts  which  provide  for  the  morphological, 
cultural  and  biochemical  characteristics  as  well  as 
space  for  the  name,  age,  source  and  number  of  the 
organisms  in  question.    The  auxiliary  system  is  a 
book  record  of  the  cultures  in  numerical  rotation. 
To  avoid  confusion  resulting  from  maintaining 
cultures  on  the  shelves  in  numerical  sequence,  an 
arrangement  in  groups  according  to  biochemical, 
morphological    and    cultural    characteristics    has 
been    found   convenient.      Protection   from   light 
and  dust  is  provided  by  means  of  the  black  boxes 
described  by  Novy.    The  variable  requirements  of 
organisms  make  it  necessary  to  transplant  them  at 
intervals  ranging  from  three  weeks  to  a  week  or 
lees.     Growth  of  stock  anaerobes  is  established  in 
a  volume  of  pure  hydrogen  gas.    Most  pathogenic 
types    may  be  grown  for  the  first  twenty-four 
hours   at  incubator  temperature,  after  which  they 
are  easily  maintained  at  ordinary  room  tempera- 
ture.     Saprophytic  cultures  are  kept  continuously 
at  room  temperature.    A  duplicate  set  of  cultures 
is  zoaintained  at  a  low  temperature. 

The    ioUowing  advantages  may  be  claimed  for 


the  system  as  outlined:  The  history  of  the  culture 
forms  a  part  of  the  record  and  is  readily  avail- 
able; the  cultures  are  easily  handled  and  trans- 
planted; any  one  of  the  organisms  may  be  easily 
and  quickly  located  by  its  number,  name  or  by 
some  predominant  biologic  characteristic. 

The  arrangement  in  groups,  of  cultures  of  simi- 
lar characteristics,  facilitates  a  further  and  more 
complete  classification.  This  leads  to  the  detec- 
tion of  variations  between  strains  of  the  same 
species. 

A  Study  of  the  '*  Tellurite  Beaotion''  with  the 

CoUm-typhoid    Group    and    other    Organiema: 

Lewis  Davis. 

The  writer  has  Investigated  the  reaction  of  po- 
tassium tellurite  with  the  more  important  mem- 
bers of  the  colon-typhoid  group  and  allied  organ- 
isms, with  the  view  of  determining: 

(a)  Differences  in  antiseptic  action  on  the  va- 
rious members  of  the  group;  (h)  variations  in  the 
macroscopical  appearance,  character  and  velocity 
of  the  ''tellurite  reaction '^  under  optimum  con- 
ditions; (c)  the  influence  of  treatment  with  tel- 
lurite on  the  biochemical  activities  of  the  organ- 
ism. 

The  bacteria  studied  included  the  following,  ar- 
ranged in  the  order  of  their  resistance  to  the  anti- 
septic action  of  potassium  tellurite:  B.  oapsuUxtua 
mucoeua,  B.  eapsviatui,  B,  ooli  oommunis,  Baet, 
{lactie)  aerogenes,  B,  cloacce,  B,  proteus  vulgaris, 
B.  paratyphoeua  **B,"  B.  of  ewine  plague,  B. 
enteritidie,  B,  typhosus,  B.  paratyphosus  *'A,"  B, 
paracolon,  B,  aoidi  lactici,  B.  ehotcrce  sum,  B, 
rhv^osoleromatis,  B,  pneumonics,  Bact.  dysenterim 
{Shiga),  B,  icteroides,  Bact.  dysenteria  (Flexner) 
and  B.  eopfii.  The  variations  in  resistance  to  pro- 
tassium  tellurite,  as  well  as  in  the  appearance  of 
their  reaction  with  this  salt,  are  considered  suffi- 
cient to  suggest  the  use  of  the  tellurite  for  dif- 
ferential diagnosis  within  the  colon-typhoid 
group. 

The  intensity  of  bacterial  action  on  potassium 
tellurite  was  found  to  depend  upon  the  individual 
resistance  of  the  bacterium  and  the  concentration 
of  the  salt  present.  The  velocity  of  reduction  of 
the  tellurite  is  considered  to  be  a  specific  function 
of  an  organism  apart  from  its  resistance  to  anti- 
septic action.  Most  of  the  types  studied  showed 
a  reaction  within  thirty  minutes.  With  the  colon 
bacillus  the  reaction  was  almost  instantaneous. 
Comparison  was  made  of  the  action  of  "tel- 
lurited"  "nd  normal  bacteria  with  dextrose,  lac- 
tose and  saccharose  bouillons,  respectively,  as  well 
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as  with  litmus  milk.  Treatment  with  potassium 
tellurite  was  found  to  have  practically  no  influ- 
ence on  the  biochemical  reactions  of  an  organism. 

An    Im^mived    Tet^nique    for    Performing    the 
GruberWid4a  Test  for  Typhoid  Fever:  F.  M. 

MCADIB,  M  J>. 

The  method  herewith  described  is  not  new  in  its 
elements,  but  the  combination  is  one  which  I  have 
not  noticed  in  other  laboratories  that  I  have  vis- 
ited or  in  the  literature.  We  have  been  using  the 
method  in  the  citj  laboratory  of  l^acuse  for 
three  months  now  with  considerable  satisfaction. 
A  description  of  the  method  is  herewith  offered. 

AppariUue, — There  are  used  the  following  ma- 
terials: 1st,  a  vial  with  straight  sides,  2  em.  long 
and  having  a  0.6  cm.  lumen.  The  cork  stopper 
has  llxed  into  the  inner  surface  a  lance.  (A)  2d, 
a  standard  wire  loop  made  from  a  No.  25  U.  8. 
gauge  platinum  wire,  the  lumen  of  which  is  2  mm. 
in  diameter.  (B)  dd,  a  capiUarj  pipette  with  per- 
forated nipple,  graduated  in  two  places  to  de- 
liver the  equivalent  of  8  and  4  standard  loopfnls 
of  serum.  (C)  4th,  a  mixture  traj  having  a 
dosen  or  more  cells  such  as  is  used  bj  artists  for 
mixing  paints.  (D)  6th,  a  hanging  drop  slide. 
(E)  6th,  cover  slips.  (F)  7th,  alboline  oU.  8th, 
sterile  salt  solution,  0th,  a  24-hour  boniUon  cul- 
ture of  B.  typhoeui. 

Proeedmre, — ^Prepare  a  control  by  placing  a 
loopful  of  salt  solution  upon  a  coverslip.  Then 
mix  with  it  a  loopful  of  the  culture  of  B.  iyphoeue. 
Place  a  ring  of  alboline  oil  around  the  depression 
in  the  cover  glass.  Invert  the  coverslip  over  the 
depression  in  the  slide  so  that  the  center  of  the 
drop  comes  over  the  middle  of  the  depression. 
Examine  under  the  microscope  to  see  that  the  cul- 
ture is  active  and  that  the  organisms  are  suffi- 
ciently numerous.  If  the  preparation  is  satiifae- 
torj,  the  time  is  noted  and  it  is  set  aside  for  one 
hour. 

Given  a  sample  of  blood  in  vial  A»  If  the  vial 
is  about  one  fourth  full  of  blood,  and  is  then  een- 
trifttgalised,  there  will  be  a  satisfactory  amount 
of  eernm  present.  With  the  graduated  pipette 
measure  4  loopf  uls  of  salt  solution  into  one  of  the 
cells  of  the  mixing  tray.  Then  measure  S  loopf  uls 
of  salt  solution  into  another  cell  of  the  mixing 
tray.  With  the  standard  loop  take  one  loopful  of 
the  semm  and  mix  it  with  the  salt  solution  first 
measured  out.  This  makes  the  dilution  of  serum 
1-6.  Transfer  a  loopful  of  this  mixture  to  the 
second  solution  measured  out.  This  makes  a  dilu- 
tion  of  1-fiO.    Transfer  a  loopful  of  this  mixtiire 


to  a  coverslip.  Add  to  it  a  loopful  of  the  cnlton 
of  BaoGhu  iyphoeve.  This  makes  a  dilutioa  of 
1*40.  Prepare  a  hanging-drop  slide  as  above  intk 
oiL  Invert  the  coverslip  over  the  depression  asd 
examine  under  microscope.  Note  the  time  ni 
examine  one  hour  later  for  agglutination. 

The  particular  point  of  value  in  this  techniqiK 
is  the  use  of  the  capillary  pipette.  Since  thero  is 
a  perforation  in  the  nipple,  the  salt  solution  will 
rise  to  the  graduations  by  ci4>illary  f  oree,  so  tint 
an  exact  amount  of  diluent  can  be  easily  and  ac- 
curately obtained.  The  liquid  can  be  pushed  oat 
into  the  cell  of  the  diluting  tray  by  covering  the 
perforation  with  the  finger  and  compressing  the 
bulb.  Since  the  viscosity  of  serum  is  greater  thin 
that  of  salt  solution,  the  volume  of  a  loopful  of 
serum  will  be  greater  than  the  loopful  of  salt  80- 
ution.  So  that  in  calibrating  the  pipette  3  and  4 
loopfuls  of  serum  should  be  used  instead  of  salt 
solution  in  order  that  in  practise  the  volnnea  of 
diluent  and  serum  will  be  comparable^  The 
method  commends  itself  for  its  simplicity,  r^)id- 
ity  of  operation  and  precision  in  measurenient 

A   Synikeiie  Medimm  for  the  DetermmaUtm  ef 
Colon  BaoUH  in  lee  Cream:  S.  Hxnkt  Atbs 

AND  WiLLIAlC  T.  JOHNBOK,  JB. 

In  a  study  of  the  baet^a  in  ice  cream  we  hsTo 
endeavored  to  prepare  a  synthetic  medium  for  the 
detection  of  colon  bacilli.  During  the  ezperimeata 
53  different  combinations  were  tried.  The  most 
satisfactory  medium  was  made  as  f choirs:  Agar, 
1.6  per  cent.;  a^Muragin,  0.3  per  eent.;  sodium  di- 
basic phosphate,  0.1  per  cent;  laetoee,  1.0  pv 
cent,  and  2  per  cent,  of  a  saturated  solutiea  of 
litmus.  The  majority  of  the  bacteria  in  ice  ctesm 
did  not  grow  on  this  medium,  while  colon  badlti 
showed  quite  charaeteristio  acid  colonies  whidi 
with  a  little  practise  could  be  readay  deteelsd. 
The  colon  count  on  litmus  lactose  a^aragin  agar 
was  compared  with  the  estimated  number  fivn 
lactose  bile  tubes  in  43  samples  of  ice  oesm.  In 
41  of  the  43  samples  the  number  detennined  en 
the  plates  was  higher  than  the  estimated  nmnber 
from  the  bile  tubes. 

Suspected  colon  colonies  on  the  aspsragin  ptatcs 
from  19  samples  were  picked  off  and  iaoealated 
into  lactose  broth  fermentation  tubes.  Trom  ta 
plates  all  the  suspected  colonies,  or  100  per  cest, 
proved  to  be  gas  formera  Among  the  other  nine 
platen  the  percentages  ranged  flt>m  87.17  per  oi^ 
to  98.01  per  cent  This  shows  that  it  is  posmtt 
to  detect  quite  aeeurately  any  colonies  of  gta- 
fbrming  bacteria  on  litmus  lactose  aq>nmgin  agar. 
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A  comparison  of  this  medium  with  Endo  medium 
showed  that  the  eolon  count  on  asparagin  agar  was 
much  lower  than  that  on  the  other  medium.  We 
foimdy  however,  that  in  some  eases  at  least  it  was 
impoeaible  to  consider  all  typical  colonies  on  Bndo 
plates  as  colon  bacilli.  Certain  strains  of  B.  ooU 
failed  to  give  typical  colonies  on  £ndo  plates  and 
acid  and  peptonising  bacteria  gave  reactions  sim- 
ilar to  some  of  the  colon  strains. 

li  is  evident  that  we  have  no  entirely  satisfac- 
tory method  for  the  determination  of  colon  baeillii 
but  it  is  believed  that  the  use  of  synthetic  media 
may  be  developed  to  a  point  where  it  will  be  su* 
perior  to  other  methods. 

A  Satisfactory  Platinum  Needle:  L.  A.  Boobrs. 
The  tendency  of  platinum  needles  set  in  glass 
handles  to  break  when  they  are  flamed,  is  a  source 
of  annoyance.     A  needle  which  will  avoid  this 
trouble  may  be  made  by  fusing  the  platinum  wire 
into  a  copper  wire.    This  may  be  done  by  twisting 
a  bit  of  small  wire  about  the  platinum  wire  and 
holding  in  the  flame  of  a  blast  lamp  until  it  forms 
a  ball  at  the  end  of  the  wire.    The  copper  ball  and 
the  end  of  a  copper  wire  of  the  proper  size  are  held 
together  in  the  flame  until  they  fuse.    The  rough 
joint  obtained  may  be  hammered  or  filed  to  ap- 
proximately the  diameter  of  the  copper  wire,  which 
should  be  large  enough  to  insure  rigidity.     The 
wire  may  be  mounted  in  a  capillary  tube  or  in  an 
ordinary  glass  tube  with  plaster  of  Paris.     The 
needle  may  be  thoroughly  flamed  without  danger 
of  breaking^. 

ISmAT,  JANTTABY  2 

Immunity 

On  the  Value  of  a  New  Shin  Test  for  Diagnosis  of 
Tubereulosis:  Da.  J.  Bbontenbbei^nbb. 
In  the  work  reported  to  this  society  last  year  by 
Dr.  Manwaring  and  myself^  and  subsequently  con- 
tinued and  published  In  the  Journal  of  Experiment 
tal    Medicine,^    it    was    shown    that    tuberculous 
guinea-pigs  acquire  the  power  of  reducing  the  num- 
ber of  tubercle  bacUli  injected  into  their  peritoneal 
cavity;   tlMtt   certain  fixed  cells  of  the  peritoneal 
cavity  were  apparently  responsible  for  this  phe- 
nomenon, as  even  removed  from  the  body  of  the 
guinea-pig  the  isolated  peritoneal  tissues  of  tuber- 
euloaia  animals  had  the  power  of  reducing  the  num- 
ber of  tubercle  baeilli  placed  in  contact  with  them; 
that,  however,  sm  far  as  our  experiments  went  the 

t  CmUrbh  A  JBact.  Eef.,  Bd.  59,  No.  12,  p.  g71. 
9  Jour,  of  Xmp.  Ued^  1918,  YoL  XVni.,  No.  6, 
p.  Ml. 


intraperitoneal  destruction  of  tubercle  bacilli  in 
tuberculous  animals  was  not  caused  by  circulating 
antibody.  It  was  thought,  however,  worth  while  to 
investigate  what  changes  the  blood  of  these  guinea- 
pigs  underwent  in  the  conditions  of  the  experi- 
ment, as  it  seemed  improbable  that  the  cells  of  the 
peritoneal  cavity  could  have  acquired  immune 
properties  without  these  being  present  in  the 
blood.  A  series  of  experiments  was  undertaken  to 
test  complement  deviation  on  the  blood  of  tuber- 
culous animals,  but  the  results  obtained  varied 
with  the  different  strains  of  tubercle  bacillus  used 
as  antigen.  In  general,  however,  experiments 
showed  that  the  blood  of  guinea-pigs  often  con- 
tains specific  antibody  against  tuberculous  antigen. 
Having  establi^ed  tMs  fact,  an  attempt  was  made 
to  see  if  this  antibody  is  of  the  nature  of  a  bac- 
teriolysin.  The  series  of  experiments  were  per- 
formed both  in  vitro  and  in  vivo.  In  the  course 
of  this  last  series  of  experiments  a  very  interesting 
phenomenon  was  noticed,  namely :  that  if  a  normal 
guinea-pig  was  injected  intraperitoneally  with  a 
mixture  of  the  serum  of  a  tuberculous  guinea-pig 
with  the  peritoneal  exudate  resulting  from  the  injec- 
tion of  a  small  amount  (10,000)  of  tubercle  bacilli 
in  the  peritoneal  cavity  of  another  highly  immunised 
guinea-pig,  often  a  local  reaction  would  result  on 
the  spot  of  inoculation,  followed  by  a  rise  of  tem- 
perature. This  local  reaction  was  especially  pro- 
nounced in  the  cases  where  the  peritoneal  wall  was 
punctured  several  times  for  the  purpose  of  remov- 
ing a  sample  of  the  exudate,  and  in  this  way  prob- 
ably a  part  of  the  mixture  was  introduced  from 
within  the  peritoneal  cavity  under  the  skin  of  the 
animal.  In  analysing  this  phenomenon  it  was 
found  that  the  peritoneal  exudate  employed  in 
these  experiments  could  be  conveniently  replaced 
by  a  crude  tuberculin  as  prepared  by  the  Board  of 
Health  of  New  York,  but  not  very  well  by  a  sus- 
pension of  waebad  tubercle  bacillL  The  non- 
washed  (possibly  partly  autolyzed)  suiq>ension  of 
tubercle  bacilli,  especi^y  if  not  freshly  prepared, 
could  also  be  used  successfully.  Since  then,  a  num- 
ber of  tests  were  performed  in  which  guinea-pig 
serum  was  replaced  by  the  serum  of  tuberculous 
patients,  and  it  was  found  that  the  reaction,  al- 
though not  very  constant,  is  of  a  prognostic  value 
in  tuberculosis. 

While  the  woxk  is  still  in  progress,  the  experi- 
ments i>erformed  up  to  date  sesm  to  show  that  the 
complement  is  an  important  factor  in  the  phe- 
nomenon, inasmuch  as  heated  eera  failed  to  give 
this  reaction,  yet  if  activated  by  the  addition  ef  a 
complement  and  left  at  room  temperature  for  a 
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short  time,  thej  could  be  reaetivated.  Whether 
the  reaetion  is  due  to  the  liberation  of  an  anaphi- 
latoxin  from  the  mixture  of  the  serum  containing 
the  tozogenin  and  complement  with  the  antigen  of 
the  tuberculin,  is  a  question  to  be  decided  in  the 
experiments  which  are  to  follow.  At  present  I 
wish  to  call  attention  to  this  phenomenon  as  a  pos- 
sible method  for  the  diagnosis  of  tuberculosis  at 
least  in  cases  where  the  condition  is  not  too  far 
advanced  and  where  there  is  some  of  the  free  anti- 
body in  the  circulating  blood. 

Subcutaneous  injection  0.56  c.c.  of  a  mixture  of 
fresh  blood  of  patients  suffering  from  tuberculosis 
(1  C.C.)  with  tuberculin  (crude  diluted  1  to  10  0.1 
cc.)  into  a  normal  guinea-pig  causes  a  local  reac- 
tion similar  in  its  aspect  to  a  tuberculin  reaction 
which  is  of  good  prognostic  value  in  diagnosis  of 
tuberculosis. 

The  Belationship  of  Anaphylaxis  to  Immunity: 

FBASIB  B.  017BD. 

The  experiments  reported  in  this  paper  were 
undertaken  in  the  hope  of  procuring  data  which 
might  throw  light  upon  the  fact,  now  well  estab- 
lished, that  in  order  that  an  animal  may  become 
''immune"  to  a  complex  proteid,  such  as  serum 
albumin,  it  is  necessary  that  the  animal  first  be- 
come, potentially  ait  least,  anaphylactic. 

The  author  believes  that  there  is  not  sufficient 
evidence  upon  which  to  base  the  theory  of  sessile 
and  free  receptors,  as  suggested  by  Friedberger 
and  recently  actively  championed  by  Weil.  That 
the  reaction  of  the  body  to  the  parenteral  intro- 
duction of  foreign  proteins  is  an  exhibition  of 
the  property  of  parenteral  digestion,  is  well  estab- 
lished, as  indicated  by  the  work  of  Alberhalden, 
Zunz,  Friedberger  and  others.  That  at  one  stage 
in  the  process  of  protein  cleavage  a  highly  poison- 
ous split  product  is  produced,  is  also  proven,  and 
that  it  is  on  account  of  the  elaboration  of  ferments 
or  lysins,  capable  of  producing  cleavage  of  the 
injected  protein  with  the  liberation  of  this  toxic 
product,  that  the  anaphylactic  state  is  developed, 
appears  sufficiently  well  supported  by  numerous 
experiments.  The  author  desires  to  suggest  that 
the  immunity  to  or  tolerance  of  heterologous  pro- 
tein introduction  is  due  to  the  tissues  of  the  re- 
peatedly injected  animal  acquiring  the  property 
of  elaborating  a  second  order  of  lysins  which  are 
potent  to  produce  more  complete  cleavage  of  the 
toxic  split-protein  products.  Thus  it  is  due  to  the 
presence  in  the  body  fluids  and  tissues  of  two 
orders  of  lysins,  that  the  "immune"  animal  is 
itself  protected  against  the  harmful  effects  of  pro- 


tein injection,  even  though  its  serum  is  potent  ts 
passively  eensitixe  normal  animals. 

The  author's  experiments  prove  that  it  is  poi- 
sible,  by  varying  the  quantity  of  transfemd 
serum  injected,  to  render  normal  animals  eitlier 
highly  sensitive  or  ' '  immune. ' '  Thus,  two  gniset- 
pigs  which  received  (intravenously)  .6  cc  of 
serum  from  an  immune  rabbit  were  found  to  be 
sensitive  (at  the  end  of  24  hours),  to  5  and  6 
minims  of  sheep 's  serum,  the  latter  with  a  fatal 
termination;  whereas  a  rabbit  which  received  10 
and  4.5  c.e.  of  the  same  rabbit  serum  on  two  sat- 
cessive  days,  and  24  hours  later  was  injeded  witii 
7  minims  of  sheep's  serum,  was  found  to  be  im- 
mune. 

In  another  series  of  experiments  the  toxie  inje^ 
tions  were  carried  out  immediately  following  tbs 
injection  (intravenous)  of  the  transferred  semm. 
In  these  experiments  it  was  f  oxmd  that  wbereaa 
0.5  cc  of  rabbit's  serum  rendered  a  normal  pig 
highly  anaphylactic  (dyspnea  and  convulsionfl),  the 
injection  of  2.75  cc.  was  sufficient  to  indnee  a 
complete  tolerance  to  the  toxic  injection  of  tlie 
protein. 

Study  of  the  Baderiology  of  the  Posterior  Nas^- 
pharynep  in  Scarlatina:  N.  S.  Fbbey,  MJ). 
The  study  of  the  bacteriology  of  the  postmr 
nasopharynx  in  scarlatina  was  undertaken  by  the 
writer  to  isolate,  if  possible  and  determine  the  rOle 
of  a  certain  micrococcus  found  in  this  region  aad 
briefly  described  by  Dr.  Schultse  in  a  preUminaiy 
report  in  the  Mediodl  Beoord,  New  York,  Deeanbsr 
10,  1910.    This  organism  was  seen  by  Dr.  Seholtie 
in  smears  from  459  out  of  555  cultures  taken  from 
the  throats  of  patients  suffering  with  typical  symp- 
toms of  the  disease.    The  greatest  numbo'  of  posi- 
tive findings  have  been  obtained  by  swabbing  the 
posterior  pharyngeal  wall  and  allowing  the  swab 
to  stand  in  a  test  tube  of  bouillon  a  few  hoon. 
The  entire  amount  of  bouillon  is  then  plated  ia  the 
usual  manner.    The  organism  was  not  isolated  in 
the  later  stages  of  the  disease  and  was  not  found 
in  any  of  the  purulent  discharges  nor  the  Uood, 
which  seems  very  significant  considering  the  fact 
that  it  appears  to  coincide  with  the  contention  of 
the  majority  of  observers  that  the  disease  is  con- 
tagious only  in  its  early  stages.    For  convenienfie 
in  nomenclature  this  organism  was  called  by  the 
writer  Micrococcus  *'S"  and,  for  the  present,  it 
will  continue  to  be  designated  by  that  t&tm. 

The  Mic.  ' '  S  "  is  a  large  coccus  usually  found  in 
pairs  and  often  tetrads  which  grows  InxurisBtly 
on  all  culture  media  after  the  first  few  generatioDS. 
Whether  the  Mic.  *'S"  has  or  has  not  any  spe- 
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eifie  elinieal  or  paithological  significance,  for  the 
purpose  of  placing  it  on  record,  a  detailed  descrip- 
tion of  the  organism  will  be  given,  followed  by  a 
brief  review  of  the  experimental  work  carried  out 
with  it 

IforpMo^y.— Mic.  ''S"  is  a  large,  clearly  de- 
fined, biscuit-shaped  diplococcus,  sometimes  ap- 
pearing in  tetrads,  measuring  about  the  size  of  the 
meningococcus  and  gonococeus.  It  is  non-spore- 
bearing,  non-motile,  non-capsulated,  stains  deeply 
with  all  aniline  dyes  and  is  positive  to  Gram. 

Culiwral  Beaetions 

^gair  Slant. — ^Abundant,  smooth,  grayish-white, 
glistening,  opaque,  filiform  or  slightly  beaded 
raised  growth,  becoming  somewhat  viscid  within  a 
few  days. 

Agar  Deep. — ^Abundapt,  filiform,  growth  usually 
in  one  plane,  with  a  slightly  spreading  surface 
growth. 

Agar  Colony. — ^Slow-growing,  round,  smooth, 
eonvez,  entire,  coarsely  grannlio'  colony. 

Bouulon. — Slight  growth,  clear  with  sediment. 

Totato. — ^Very  slight,  colorless  growth. 

JMrnva  MiXk. — ^No  change. 

Koeh'a  Serum. — Slight,  filiform,  white  growth. 

Loeffler'a  Serum. — ^Abundant,  filiform,  smooth, 
glistening,  pinkiah  white  growth. 

Gelatin  Stah. — Gradual  stratiform  liquefaction. 
In  about  t:^^  days  a  cup  forms  at  the  surface  and 
as  liquefaction  increases  it  reaches  the  sides  of  the 
tube  and  then  proceeds  downwards.  At  the  end  of 
six  weeks,  the  medium  is  liquefied  about  half  way 
down. 

Indol  nega/tive. 

Litmus  Sugars. — Glucose,  maltose  and  saccharose 
gave  an  acid  reaction;  galactose,  levulose  and  lac- 
tose, no  change. 

Pathogenic  Powers 

While    extensive   inoculation   experiments   were 
carried  out  with  this  organism,  nothing  of  any  spe- 
cial specific  significance  could  be  gleaned  from  the 
work.     Whether  the  organism  soon  loses  its  viru- 
lence on  artifieial  culture  media,  or  whether  it  is 
devoid  of  all  pathogenic  properties  for  the  animals 
used,  is  a  question  which  was  und^ided.    Believ- 
ing, nevertheless,  that  this  organism  was  found  in 
a   large   enough  proportion  of  cases  to  warrant 
further  work,  irrespective  of  the  apparently  nega- 
tive pathogenicity,  several  vaccines  were  prepared 
with   it    wltich  have  been  fairly  tested  out,  both 
orophj-Jacti^cally    and    therapeutically    under    the 
saperviBioi^  of  Dr.  Schultze  in  New  York  and  Dr. 
Kief  er  in  Detroit,  which  work  will  be  reported  in 
later  communications  by  them. 

Otlier  observers  have,  from  time  to  time,  noted 
the  presence  of  a  large  diplococcus  in  cultures  and 
smears   from  the  throats  of  scarlatina  cases,  and 


yet  no  one  has  succeeded  in  proving  that  it  has  any 
part  to  play  in  the  disease  and,  therefore,  very 
little  stress  has  been  laid  on  the  findings.  The  or- 
ganism described  by  these  writers  is  so  varied  in 
its  morphology  and  cultural  characteristics  that 
one  is  inclined  to  one  of  two  suppositions.  Either 
it  is  extremely  polymorphous,  as  was  claimed  by 
Class,  or  else  they  were  dealing  with  cultures  con- 
taining streptococci,  which  organisms  may  often 
be  seen,  in  smears  from  the  throat  directly  or  from 
cultures,  as  large  diplococci. 

From  the  experience  of  the  writer  with  the  or- 
ganism he  has  isolated  and  named  Mic.  <'S," 
which  tallies  with  the  general  descriptions  given 
by  Schultze,  Glass  and  others,  as  seen  in  smears  it 
is  quite  essential  not  only  to  plate  the  cultures,  but 
to  be  absolutely  certain  that  the  colonies  from 
which  the  cultures  are  taken  have  no  small  colonies 
of  streptococci,  either  deep  or  superficial,  adjacent 
to  or  near  them.  This  can  only  be  ascertained  by 
examining  the  field  with  a  lens.  Among  the  several 
known  organisms  found  in  the  throat,  from  which 
the  Mic.  ''S"  should  be  differentiated,  the  follow- 
ing are  the  most  important. 

Mic.  catarrlialis. 

Mic.  tetragenus. 

Mic.  pharyngis  siccus. 

Dip.  iniracellularis  meningitidis. 

Studies  in  Avian  Tuberculosis:  L.  B.  Himmel- 

BKBOSa. 

Cultures  of  the  avian  tubercle  bacilli  were  grown 
on  sterile  banana  and  glycerinated  slants  of  car- 
rots, turnips  and  garden  beets.  The  different  char- 
acter of  the  growths  obtained  on  the  different 
media,  would  suggest  the  use  of  these  vegetables 
as  differentiating  media.  Attempts  were  made  to 
infect  white  rats,  under  conditions  simulating  co- 
habitation with  tuberculous  chickens  and  guinea- 
pigs  and  rabbits  by  injection  of  pure  cultures  sub- 
cutaneously  and  intravenously  (in  rabbits)  without 
success.  Two  calves  were  infected  by  the  ingestion 
of  mascerated  tubercular  organs  of  chickens  while 
in  one  an  attempt  at  infection  by  ingestion  was 
unsuccessful.  The  calves  were  tuberculin  tested 
previous  to  infection  and  came  from  a  cow  which 
had  given  no  actions  to  the  tuberculin  test,  and 
were  fed  from  a  herd  free  from  tuberculosis  as 
indicated  by  repeated  tuberculin  tests.  The  calves 
which  were  infected  gave  reactions  to  tuberculin 
prepared  from  the  avian  organisms  and  on  autopsy 
lesions  of  tuberculosis  were  found.  It  is  regret- 
table that  we  were  not  able  to  isolate  this  organism. 
The  agglutination  test  was  tried  on  a  limited  num- 
ber of  birds  both  normal  and  diseased.     In  only 
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0D«  case  did  *  normal  bird  (m  shown  by  maero- 
aeopieal  azaaunaiioa  at  antopay)  aihifait  an  a^f- 
glutination  titre  over  1 :50  and  this  bird  had  been 
svbjeeted  to  infection.  All  of  the  birds  showing 
lesions  on  post-mortem  examination  gave  a  titre  as 
high  as  1:100. 

JANUABT  2,  1914 

Pathotogy 

A  Comparaii90  Study  of  the  Intettimal  Flora  of 
White  Batt-Kept  on  BcepeHmmUal  and  on  Ordi- 
nary Miaed  DieU:  Lio  F.  Bnreia  and  Gioiox 

D.  HOBTON. 

The  inTeetigation  extended  over  a  period  of  al- 
most one  year,  and  was  carried  on  in  connection 
with  the  pure  proteht  nntrition  experiments  of  Os- 
borne and  Mendel.  The  feces  of  28  rats  were  ex- 
amined, 17  of  the  rats  receiTing  the  experimental 
diets  consisting  essentially  of  puriiled  animal  or 
vegetable  protein,  protein-free  milk,  starch  and 
lard.  The  remaining  6  rats  received  ordinary 
mixed  food  consisting  of  sunflower  seeds,  carrots, 
dog-bread,  meat,  etc 

A  change  in  the  intestinal  flora  became  apparent 
very  soon  after  the  rats  were  transferred  from  the 
ordinary  to  the  special  diets.  The  flora  became 
more  simplified,  very  few  types  being  found  after 
the  first  three  or  four  days,  as  a  rule.  An  increase 
in  the  number  of  Gram-positive  organisms  from 
35-60  per  cent,  to  85-100  per  cent,  was  frequently 
observed.  There  was  no  appreciable  diflevence  in 
the  results,  in  so  far  aa  the  individual  proteins 
were  concerned,  with  the  exception  of  Zeia.  Al* 
though  they  were  present  in  the  feces  of  the  stock- 
room rats  in  relatively  large  numbers,  two  orgaa- 
isms  which  are  a  pari  of,  or  closely  rented  to,  the 
acidophilus  group  of  bacteria,  were  frequently 
present  to  the  exclusion  of  all  other  types,  except 
BaoiUuB  bifidui  of  Tissier  and  B.  coli,  B.  bifdmt 
was  much  more  abundant  in  the  experimental  rata 
than  in  those  receiving  the  usual  diet,  while  the 
number  of  B,  coU  was  greatly  reduced.  No  definite 
relationship  could  be  established  between  the  bod- 
ily conditions  (growth,  vigor,  etc.)  of  the  rats  re- 
ceiving the  special  diets,  and  the  intestinal  fiora. 

JfMero6<0  Culture  of  Cooe(diode$  Immitit:  Wabd 

J.   BfACNlAL   AND   BlOHAM)  H.   TaTLOX,  M.D. 

Two  strains  of  Coooidioidee  immUie  of  Bixford 
and  Gilchrist*  have  been  studied,  one  derived  from 
a  fatal  case  of  generalised  infection  which  occurred 

•  Bixford,  Enmiet,  and  Gilchrist,  T.  C,  '',Two 
Osses  of  Protosoon  (Coccidioidal)  Infection  of 
the  8kin  and  Other  Organs,"  Johns  Hopkins  Hos- 
pital Beports,  1896,  Vol.  I.,  p.  209-990. 


in  the  practise  of  Br.  CSias.  A.  Powers,  of  Dchtv, 
and  which  has  besn  studied  by  Whitmany^  siidi 
second  isolated  at  this  laboratory*  from  a  sinilir 
case  which  occurred  in  the  practise  of  Dr.  Bobt  T. 
Morris,  of  New  York.  We  observed  the  neti- 
morphosis  of  the  spherical  (Coccidioidal)  bodia 
into  typical  mycelial  growth  on  agar  and  theii* 
verse  change  of  the  threads  back  into  sphsriol 
bodies  in  the  animal  body.  Finally  by  inocuUtii; 
the  spherical  bodies  into  tubes  of  ascitic  fluid  m- 
taining  bits  of  sterile  animal  tissue,  or  better, 
tubes  of  gelatinised  horse  serum,  and  eonmg 
these  with  paraiBn  oil  or  incubating  in  an  atmi» 
phere  of  hydrogen,  we  succeeded  in  obtaining  sbn* 
dant  multiplicsAion  of  the  spherical  form  4n  «ftfo. 
The  forms  of  the  organism  in  these  cultuei  n- 
semble  very  closely  those  seen  in  diseased  tisseei. 

Further  ObMervoHone  of  the  Thompeon^MoFei^ 
Pellagra  Commieeion  upon  the  Btidloff9  tf 
Pellagra:  J.  F.  Silkb,  P.  E.  GABBi8(»f  no  W. 
J.  MacNial. 

Information  concerning  the  age  and  sex,  oeea- 
pations,  location  of  domicile,  general  dietaiy  ksb- 
its,  and  concerning  the  existoice  of  peUagia  ms 
obtained  upon  about  flve  thousand  personi  bj  a 
house-to-house  canvass  of  six  cotton-null  villsfek 
A  similar  study  was  carried  out  in  one  misl  ^ 
trict  of  four  square  miles  in  which  seveial  cshb  et 
pellagra  had  occurred.  Many  other  conuBuxite 
were  studied  in  less  detail.  There  was  no  defnits 
relation  observed  between  the  oecurrsact  ef  pel- 
lagra and  the  use  of  any  particular  f oodi.  Nov 
cases  developed  for  the  most  part  in  the  fmmftdiite 
vicinity  of  old  cases  or  after  close  associatioa  vitii 
them.  In  districts  completely  equipped  witk  water- 
carriage  systems  of  sewage  di^nwal,  we  found 
pellagrins  who  had  acquired  the  disease  before  mov- 
ing to  these  districts.  Cases  apparontlj  origina- 
ting in  these  sewered  districts  were  extremely  ran 
and  their  origin  there  somewhat  doubtfoL  These 
observations  strongly  suggest  that  ooaaaitary 
methods  of  sewage  disposal  have  an  important  xe- 
laiionship  to  the  spread  of  peUagra.  If  tliflae  in^ 
cations  can  be  confirmed  in  other  plaeea,  we  ixA 
that  the  proper  correction  of  these  conditions  hf 
the  installation  of  water-carriage  syBtesis  of  sew- 

4 Whitman.  B.  C,  "A  Contribution  to  th«  Bot- 
any of  the  Organism  of  Blastomycosis*'  Jomr.  of 
Infectioue  Dieeasee,  July,  1913,  Vol  Xm.,  pp. 
85-95. 

a  MacNeal,  W.  J.,  and  Uj^m,  C.  B.,  ''Kate  ea 
a  Mold,  Coeeidioidee  immUie,  Found  in  a  Oaae  ef 
Generalised  Infection  in  Man,"  Jour,  Aner.  Med, 
Aeeoe.,  December  6,  1913,  VoL  LXI.,  No.  23,  p. 
2044. 
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age  disposal  will  go  far  toward  restricting  the 
spread  of  the  disease.  The  exact  mode  of  transmis- 
sion of  pellagra  is  still  uncertain  and  we  strongly 
urge  the  continued  study  of  food  contamination, 
of  insects  as  transmitting  agents  and  of  close  per- 
sonal association  as  possible  factors  in  its  spread. 

Further  Studies  ivith  Reference  to  SpirochcBta  suia : 
"Walter  E.  King,  Raymond  H.  Drake  and  Q. 
l.  hoftman. 

This  report  gives  in  detail  the  results  of  the 
study  of  the  flora  of  the  crypts  in  the  ceea,  intes- 
tinal ulcers  and  the  external  local  lesions  of  a  num- 
ber of  normal,  immune  and  diseased  hogs,  with 
reference  to  the  presence  of  Spirochceia  aula.  The 
study  includes  the  examination  of  234  cases  by 
means  of  the  dark  field.  Of  these,  positive  find- 
ings have  been  made  in  171  cases,  negative  find- 
ings in  63  cases.  Of  the  latter,  38  cases  were  hogs 
immune  to  cholera,  2  were  animals  susceptible  but 
not  exposed  to  hog  cholera,  3  with  typical  hog 
cholera  but  treated  with  toxic  doses  of  mercuric  or 
arsenical  preparations,  16  in  which  the  organism 
was  found  either  in  local  lesions  or  in  the  crypts 
and  ulcers  of  the  intestines,  and  6  cases  resulting 
in  negative  control  findings.  In  5  hogs  which 
were  made  immune  to  cholera,  SpirocluBta  attxa  was 
found  in  the  crypts  of  their  ceca  at  intervals  of 
from  10  days  to  11  weeks  after  exposure. 

These  data,  together  with  results  already  re- 
ported, warrant  the  tentative  deduction  of  the  fol- 
lowing conclusions:  (1)  In  the  ulcerated  areas  of 
cecal  mucosa  and  in  the  crypts,  near  the  ileo-cecal 
valve,  of  hogs  dead  from  cholera,  is  localized  a 
constant  species  of  spirochete,  Spirochceta  aula. 
Experimental  evidence  shows  that  this  organism  is 
pathogenic  for  swine  and  that  it  plays  an  impor- 
tant part  in  the  production  of  hog  cholera.  (2) 
The  crypts  in  the  ceca  of  activity  immunized  hogs 
may  sometimes  contain  Spirochceta  aula  for  a  vari- 
able period  of  time  after  immunization.  (3)  Spiro- 
cheeta  aula  becomes  localized  in  the  necrotic  tissue 
or  purulent  exudate  of  the  external  lesions,  which 
are  sometimes  present  in  cases  of  typical  hog 
cholera,  especially  of  the  subacute  chronic  types. 

The  Selation  of  Lavatory  Appliancea  to  the  Spread 
of  Inteatinal  Infectiona:  B.  B.  Bickakds  and  L. 
B.  Clore. 

These  experiments  were  carried  out  to  determine 
the  T6le  played  by  the  chain  pull  and  other  appli- 
ances of  the  toilet  room  in  transmitting  from  hand 
to  hand  typhoid  bacilli  and  other  organisms  capa- 
ble of  causing  intestinal  disorders.  The  surfaces 
tested    were    rubbed    with    sterile    cotton    swabs 


previously  moistened  with  sterile  water.  Plates 
made  by  rubbing  the  swabs  over  the  surface  of 
Endos  medium  in  Petri  dishes.  The  plates  were 
incubated  for  48  hours  at  37°  C.  and  inoculations 
into  plain  broth  were  then  made  from  a  number 
of  each  of  the  various  kinds  of  colonies  found,  at- 
tention being  centered  on  those  cultures  having  a 
typical  Bacillua  coli  appearance.  The  work  was 
confined  entirely  to  the  detection  of  the  colon 
group,  lack  of  time  preventing  experiments  being 
carried  on  for  the  presence  of  B.  cerogenea  capau- 
latua.  The  broth  cultures  were  examined  micro- 
scopically after  48  hours'  incubation  and  trans- 
plants made  into  Hiss's  semi-solid  media.  These 
tests  were  carried  out  on  media  containing,  respect- 
ively, dextrose,  lactose,  saccharose  and  mannit. 
Typical  growth  on  all  four  media  was  taken  to 
mean  that  the  organism  isolated  was  a  member  of 
the  typhoid-colon  group. 

In  each  instance  swabs  were  taken  from  the 
front  of  the  seat,  back  of  the  seat,  door  knob  and 
from  the  handle  of  the  device  operating  the  flush- 
ing tank.  From  the  low  flush  tank  type,  cultures 
were  made  from  the  metal  or  porcelain  lever.  If, 
of  the  high  box  type,  the  swab  inoculation  was 
made  from  the  metal  or  porcelain  handle  and  often- 
times from  the  lower  parts  of  the  chain,  the  object 
of  the  latter  being  to  see  if  there  was  any  attempt 
by  the  users  of  the  closets  to  avoid  infection  by 
putting  the  hands  on  that  part  of  the  apparatus 
not  commonly  used.  For  the  same  reason  swabs 
were  in  all  cases  taken  from  portions  of  the  door 
with  which  the  hand  might  come  in  contact  in  case 
the  handle  of  the  door  was  avoided. 

B.  coli  was  isolated  in  pure  culture  from  swabs 
taken  from  the  following  locations.  (1)  From 
the  seat  in  two  different  toilets  of  the  scientific  de- 
partment of  the  manufacturing  establishment.  In 
one  case  tests  were  made  at  three  different  times 
and  B.  ooli  found  each  time.  (2)  From  four  dif- 
ferent seats  in  the  public  comfort  station.  In  no 
case  was  B.  coli  detected  on  the  handles  of  pull  or 
push  levers  nor  on  the  chains,  nor  was  this  organ- 
ism detected  on  the  metal  or  porcelain  door  handles 
or  upon  the  wood  of  the  door. 

While  the  results  by  experiments  fail  to  show 
presence  of  B,  coli  on  any  other  surfaces  except  on 
the  wooden  seat,  we  still  feel  that  there  is  a  possi- 
bility that  the  handles  of  flushing  devices  may  at 
times  serve  as  a  means  of  carrying  typhoid  or 
other  intestinal  infection  or  possibly  gonorrhea  or 
syphilis  from  hand  to  hand,  at  short  intervals  and 
that  foot  or  automatic  levers  should  take  their 
places. 
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The  Maiarial  ParaHtes:  Mart  B.  Lawson,  M.D. 

Many  of  the  misconceptions  in  regard  to  the 
morphology  and  biologj  of  the  malarial  parasitee 
are  due  to  the  fact  that  the  majority  of  obsenrere 
hare  believed  them  to  be  intracellular,  and  that 
each  parasite  grew  up  and  completed  its  life  cycle 
within  a  single  corpusclci  the  segmentation  of  the 
parasite  corresponding  to  the  final  destruction  of 
the  corpuscle.  The  writer  believes  the  parasites  to 
be  extracellular  throughout  their  existence,  that  is, 
when  not  in  migration,  they  attach  themselTes  to 
the  external  surface  of  the  red  corpuscles  by 
means  of  protoplasmic  pseudopodia  surrounding 
mounds  of  corpuscular  substance,  which  the  para- 
site has  "squeezed  up"  for  the  purpose  of  at- 
tachment. This  interpretation  is  confirmed  by 
seeing  the  corpuscular  mounds  at  the  periphery  of 
the  red  corpuscles  encircled  by  the  pseudopodia  of 
the  parasites. 

The  evidence  in  favor  of  migration  is: 

1.  The  destruction  of  red  corpuscles  is  usually 
out  of  all  proportion  to  the  number  of  parasites 
present,  providing  one  parasite  destroys  but  one 
corpuscle. 

2.  In  multiple  infection  of  red  corpuscles  by  sev- 
eral young  parasites,  they  can  not  all  grow  up  on 
one  corpuscle,  therefore  tiiey  must  migrate  or  die. 

3.  Stages  of  parasitic  migration  such  as  (a) 
Free  pigmented  parasites,  compact,  amcBboid,  with 
pseudopodia.  (6)  Pigmented  parasites  attached 
to  apparently  healthy  corpuscles,  (o)  Pigmented 
parasites  (24  hr.)  apparently  in  the  act  of  aban- 
doning degenerated  corpuscles,  (d)  Parasites  on 
corpuscular  skeletons,  (c)  Corpuscular  skeletons 
which  are  expanded  remnants  of  red  corpuscles 
which  have  been  dehemoglobinised. 

The  sexual  cycle  takes  place  in  the  blood  of  man 

in  the  various  malarial  infections.     The  flagella 

are  always  derived  from  the  chromatin  substance, 

and  from  the  chromatin  alone.     In  the  sstivo-au- 

tumnal  infections  the  writer  has  observed  but  one 

flagellum  to  each  crescent,  while  in  the  tertian  and 

quartan   infections,   there  are  several  flagella  to 

each  parasite. 

A  Preliminary  Communication  on  the  Etiology  of 
Pycemic  Arihritie  in  FoaU:  Feank  W.  Soho- 
fuld. 

The  author  after  a  brief  discussion  relative  to 
modes  of  infections  points  out  that  intrauterine 
infection  of  foal  can  alone  account  for  some  cases, 
and  most  probably  does  for  more  than  is  generally 
believed.  The  bacteriology  of  the  disease  is  re- 
viewed and  author's  findings  given.  An  organism 
of  the  colon  typhoid  group  has  been  recovered  un- 
contaminated  from  blood  and  joints  in  early  stages 
of  disease.     The  relationship  of  this  organism  to 


the  disease  was  established  by  complement  fixation 
tests  using  foals '  blood  and  organism  isolated  as 
antigen.  Positive  fixation  tests  were  also  obtaioed 
from  the  blood  of  dams  that  have  delivered  foals 
which  subsequently  became  diseased. 

Experiments    Bearing    on   PuLmomary   Infection 

Fkank  W.  Schofield. 

Mention  is  made  of  two  existing  views  regard- 
ing pulmonary  infection.  That  it  is  due  to  direct 
inhalation  of  course  into  smaller  air  passages,  or 
arises  as  the  result  of  a  primary  infection  of  blood 
stream.  The  difficulty  of  infecting  the  long  bj 
direct  inhalation  was  demonstrated  by  experimeBts 
of  following  nature. 

First  Experiment. — ^Horses  were  exposed  to  a 
very  fine  spray  from  powder  atomiser,  the  msterial 
used  being  equal  parts  gentian  violet  and  powdered 
charcoal.  After  a  few  minutes '  spraying  the  at- 
mosphere became  saturated  with  this  fine  violet 
powder.  Horses  breathing  normally  filtered  all  the 
powder  out  of  the  inspired  air  before  same  reached 
trachea.  When  excessive,  labored  and  rapid 
breathing  was  induced  the  powder  conld  be  de- 
tected in  the  larger  bronchi. 

Second  Series  of  Experiments, — ^A  spray  of  B. 
prodigiosus  was  here  substituted  for  the  powder. 
The  spray  was  manipulated  so  that  the  fine  termi- 
nal portion  of  the  same  enveloped  the  nostrils  of 
animals  breathing  it.    The  spray  was  kept  ap  for 
several  minutes.    In  most  cases  the  organism  eoold 
not  be  recovered  past  the  larynx.    When  preeest 
in  the  trachea  bacilli  were  few  in  numbers.   The 
last  experiment  consisted'  of  taking  a  number  ai 
swabs  from  the  trachea  of  normal  horses,  cattle, 
sheep.    In  most  cases  the  tracheea  were  found  to  he 
sterile.    When  the  organ  wae  infected  the  organ- 
isms were  S,  aureus,  8,  albus  and  StreptoeoeeL 
None  of  the  common  organisms  present  in  the  air 
these  animals  were  breathing  were  recovered  from 
the  trachea. 

Condusions. — ^In  health  the  trachea  if  not  sterile 
has  no  constant  bacterial  flora.  This  codd  not  be 
so  if  dust  with  bacteria  could  easily  pass  the  naso- 
pharynx. 

That  with  nasal  breathing  most  of  the  bacteria 
inhaled  are  removed*  before  the  air  enters  the 
trachea,  even  when  the  atmosphere  is  saturated 
with  bacteria. 

That  direct  infection  of  lung  through  nasal  in- 
spiration is  almost  impossible,  under  ordinary  con- 
ditions. 

A.  Pasbzb  Hitchkks. 
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IDEALS    RELATING    TO    SCIENTIFIC    BE- 

SEABCm 

One  object  of  this  society,  according  to 
its  constitution,  is  to  establish  '^ fraternal 
relations  among  investigators  in  the  scien- 
tific centers."  These  relations  imply 
changes  in  ideals  as  the  body  of  the  investi- 
gators grows  and  as  its  members  take 
higher  and  higher  views  as  regards  social 
obligations.  Our  rapid  scientific  develop- 
ment in  recent  years  may  be  compared  with 
the  great  strides  in  our  financial  develop- 
ment. It  has  frequently  been  necessary 
during  this  period  to  enact  laws  with  a  view 
towards  higher  financial  ideals  and  more 
just  financial  relations.  Practises  which  ap- 
peared tolerable  when  indulged  in  on  a 
small  scale  became  intolerable  when  their 
infiuences  began  to  extend  to  wider  circles. 

Hence  it  seems  natural  to  inquire  whether 
our  rapid  scientific  development  has  not 
been  attended  by  practises  which  appear 
more  and  more  objectionable.  It  is  also  of 
some  interest  to  look  into  the  future  with  a 
view  to  learning  whether  some  of  our  schol- 
arly practises,  which  do  not  meet  with  open 
disapproval  at  present,  are  likely  to  become 
intolerable  when  our  scientific  life  has  be- 
come much  more  vigorous  and  when  our 
universities  have  become  much  larger  and 
more  influential.  At  any  rate,  the  investi- 
gator likes  to  look  at  facts  from  a  variety  of 
different  angles,  and  he  realizes  the  need  of 
considering  also  surrounding  atmospheric 
conditions. 

Ideal  research  is  free  search.  On  the 
other  hand,  fraternal  relations  imply  fra- 
ternal obligations.    The  great  army  of  in- 

1  Bead  before  the  lUinoiB  chapter  of  the  Society 
of  the  Sigma  Xi,  May  20,  1914. 
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▼estimators  is  composed  mainly  of  generals. 
Only  a  few  are  willing  to  serve  in  any  other 
capacity  after  announcing  by  means  of  a 
doctor's  degree  or  by  some  scientific  publi- 
cation that  they  have  learned  to  walk  alone. 
It  is  true  that  many  of  them  were  supported 
by  the  kindly  hand  of  their  teacher  during 
this  first  walking  exhibition  and  some  of 
these  never  learn  to  walk  alone ;  but,  never- 
theless, they  too  often  want  to  be  generals 
or  nothing  in  the  army  of  the  investigators. 

The  difficulty  of  learning  to  walk  alone  aa 
an  investigator  seems  to  vary  very  much 
with  the  different  sciences.  In  mathematics, 
for  instance,  the  man  who  has  just  reached 
his  doctor's  degree  in  an  American  or  in  a 
German  university  can  not  be  expected  to 
have  completely  acquired  this  art,'  while 
some  of  the  newer  sciences  seem  to  present 
the  strange  phenomenon  of  babies  bom 
with  walking  capabilities.  These  wide  dif- 
ferences may  be  expected  to  diminish  with 
the  more  extensive  scientific  developments 
and  with  the  growth  of  fraternal  relations 
between  investigators. 

The  question  arises  whether  the  inde- 
pendence of  the  separate  investigators  is 
an  ideal  condition  and  whether  this  condi- 
tion should  be  maintained  in  view  of  the 
rapid  increase  of  the  number  of  investiga- 
tors. Our  scientific  army  seems  to  have 
adopted  Indian  war  tactics  to  the  extent 
that  each  man  is  selecting  his  own  tree  and 
is  firing  at  the  cohorts  of  ignorance  from 
his  sheltered  position.  In  a  new  and  unde- 
veloped country  this  may  be  proper  and 
may  lead  to  the  best  results,  but  it  is  at 
least  conceivable  that  as  time  goes  on  the 
army  of  scientists  has  to  be  reorganized 
along  different  lines  in  order  to  secure  the 
most  effective  work.  The  Committee  of  One 
Hundred  on  Scientific  Research  recently 
appointed  by  the  American  Association  for 
the  Advancement  of  Science  may  be  a  step 
towards  such  a  general  reorganization. 

«C/.  M.  BOcher,  Science,  Vol.  38  (1913),  p.  546. 


In  some  of  the  sciences  special  reorgani- 
zation has  already  been  started.  By  way 
of  illustration  we  need  only  to  refer  to  the 
recent  work  of  the  Astronomische  Gesell- 
schaft,  which,  by  international  cooperation, 
secured  accurate  observations  of  the  posi- 
tions of  one  hundred  and  sixty-six  thou- 
sand stars.  Such  organizations  tend  to 
limit,  along  certain  lines,  the  independence 
of  the  investigator,  and  hence  they  affect 
our  ideals,  at  least  as  regards  some  investi- 
gators. It  remains,  however,  still  true  that 
ideal  conditions  for  an  investigator  involve 
a  large  measure  of  freedom,  just  as  the  most 
effective  higher  teaching  implies  opportuni- 
ties to  digress  from  beaten  paths. 

Probably  most  of  the  effective  scientific 
investigation  is  a  result  of  the  fact  that 
some  student  has  taken  the  time  to  digress 
from  the  beaten  paths  at  various  points, 
and  finally  he  came  into  regions  of  unex- 
pected fertility.     Love  of  knowledge,  not 
love  of  renown,  is  the  ideal  incentive  for 
investigation.     The   ideal    investigator  is 
not  the  man  who  says  to  himself  ''I  am 
going    to    become    an    investigator"  but 
rather  the  man  who  becomes  deeply  inter- 
ested in  a  subject  and  is  unable  to  find  in 
the  literature  the  things  he  is  anxious  to 
know.    He  is  thus  forced  by  a  desire  for 
more  knowledge  to  become  an  investigator. 

In  some  subjects  there  is  a  type  of  in- 
vestigators who  have  been  forced  by  a  kind 
of  laziness  to  become  investigators.  I  refer 
here  to  the  student  who  finds  it  easier  to  sit 
and  think  than  to  get  up  and  consult  the 
literature.  In  fact,  some  people  have 
gotten  into  the  thinking  habit  so  thor- 
oughly that  it  appears  generally  easier  for 
them  to  think  than  to  do  even  as  mneh 
manual  labor  as  to  pick  up  a  book  and 
read.  Investigators  of  this  type  have 
sometimes  developed  into  comparativelj 
ignorant  men  with  great  reputations,  and 
some  of  them  have  done  very  much  to  ad- 
vance knowledge. 
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It  does  not  appear  likely  that  this  class 
of  investigators  will  occupy  a  prominent 
place  in  the  future.  It  is  only  about  150 
years  ago  that  Frederick  the  Great  asked 
Lambert^  as  a  new  member  of  the  Berlin 
Academy,  what  science  he  understood  espe- 
cially well,  and  he  received  the  reply  "all 
of  them."  Frederick  the  Great  then  asked 
how  he  secured  all  this  knowledge,  and 
Lambert  answered  "by  myself  like  the 
noted  Pascal.'"  While  these  answers 
could  scarcely  be  justified  at  the  time  of 
the  founding  of  the  Berlin  academy,  they 
would  be  much  less  appropriate  in  our  day, 
and  there  is  an  ever-increasing  need  of 
using  the  results  of  others  in  research. 
Fortunately  the  means  of  arriving  at  these 
results  are  also  improving.  While  the  in- 
vestigator becomes  continually  more  de- 
pendent upon  others  he  has  the  advantage 
of  securing,  by  means  of  known  results,  a 
mach  wider  freedom  as  regards  fruitful 
subjects  exposed  to  investigation. 

In  recent  years  the  term  graft  has  re- 
ceived a  large  amount  of  public  attention. 
This  is  probably  partly  due  to  a  rapid 
chajige  in  our  ideals  as  regards  political 
and  financial  standards.  Our  ideals  as  re- 
gards scholarly  standards  are  also  chang- 
ing very  rapidly,  and  it  appears  natural  to 
inquire  whether  the  term  scholarly  graft 
is  not  destined  to  receive  more  public  at- 
tention unless  some  of  our  university  prac- 
tises are  changed. 

The  fact  that  scholarly  practises  fre- 
quently improve  with  more  light  has  been 
emphasized  recently  by  results  from  the 
publications  of  the  Carnegie  Foundation 
f4yT  the  Advancement  of  Teaching,  as  well 
from  the  publication  of  a  classification 
educational  institutions  on  the  part  of 
tlie  U.  S.  Bureau  of  Education.     Many 
otlxer  similar  eflPorts  have  recently  been 
xii.A<3e.    One  of  the  most  important  of  these, 

9  Jahresbericht   der   deutsehen   Mathematik^ — 
f^^r^iMgung,  Vol.  23  (1914),  p.  1. 


as  far  as  scientific  subjects  are  concerned, 
is  the  work  entitled  "American  Men  of 
Science.'*  It  is  a  hopeful  sign  that  such 
works  have  become  possible.  Naturally 
some  institutions,  as  well  as  some  men,  have 
not  welcomed  this  type  of  light,  and  slight 
injustices  could  scarcely  have  been  avoided. 

The  history  of  the  system  of  the  honor- 
arium in  European  universities  furnishes 
many  instances  of  injustice,  and  empha- 
sizes the  fact  that  even  in  good  universities 
there  is  danger  as  regards  the  development 
of  graft.  The  German  universities  have 
been  very  conservative  as  regards  changes 
along  this  line,  but  in  1897  it  was  decided 
that  one  half  of  the  honorarium  over  3,000 
Marks  (in  Berlin  over  4,500  Marks),  should, 
in  general,  be  paid  into  the  state  treasury. 
In  April,  1909,  it  was  decided  that  the  pro- 
fessors outside  of  Berlin  were  to  receive,  as 
before,  all  of  the  honorarium  up  to  3,000 
Marks;  but,  if  the  total  honorarium  ex- 
ceeded this  amount,  75  per  cent,  of  the  sum 
between  3,000  Marks  and  4,000  Marks,  and 
only  half  of  that  beyond  4,000  Marks,  was 
to  be  paid  to  the  professors. 

Two  of  the  most  serious  charges  against 
the  practise  of  paying  all  of  the  honorarium 
to  the  professors  were  that  it  tended  to  in- 
fluence some  of  the  most  noted  men  to  give 
the  most  elementary  lectures  in  the  popu- 
lar subjects,  and  that  some  professors  who 
happened  to  be  on  the  commission  of  ex- 
aminers were  tempted  to  make  it  very  un- 
comfortable for  the  students  who  had  not 
taken  the  courses  offered  by  these  prof  essors. 
At  any  rate  the  system  led  to  very  great 
inequalities  in  the  incomes  of  different  pro- 
fessors and  it  was  the  source  of  many  sus- 
picions on  the  part  of  students  and  others. 

Our  American  universities  have  thus  far 
been  comparatively  free  from  gross  schol- 
arly graft,  but  it  seems  desirable  to  look  at 
ourselves  at  times  in  a  critical  spirit  in 
order   to   check   tendencies   which   might 
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otherwise  develop  into  gross  irregularities. 
High  ideals  as  regards  public  actions  are 
not  likely  to  prevail  in  a  society  where  the 
discussion  of  public  practises  is  in  disfavor, 
since  fear  of  exposure  is  one  of  the  most 
useful  instruments  to  regulate  public  prac- 
tises. 

One  of  the  most  common  university  prac- 
tises which  is  at  least  closely  related  to  graft 
is  inefficient  teaching.  Too  many  of  us 
neglect  our  obligations  to  our  students. 
These  obligations  include  a  vigorous  schol- 
arly development  on  the  part  of  the  teacher. 
In  the  cases  where  an  instructor  gives  grad- 
uate courses  these  obligations  also  include 
a  vigorous  growth  in  research  ability,  but 
they  are  not  confined  to  such  development 
and  growth.  This  is,  however,  the  side  to 
which  we  shall  pay  most  attention  on  this 
occasion. 

Probably  one  reason  why  many  of  us  do 
not  consider  more  seriously  our  obligations 
to  our  students  is  based  on  the  fact  that 
there  has  been  a  rapid  improvement  during 
recent  years  as  regards  the  teaching  duties 
of  the  American  university  instructor.  Too 
many  of  us  have  not  learnt  to  use  our  free- 
dom as  rapidly  as  it  has  come  to  us.  When 
an  instructor  has  been  oppressed  with  fif- 
teen or  twenty  hours  of  instruction  per 
week,  in  addition  to  directing  graduate 
work,  and  finds  this  yoke  of  oppression 
gradually  lifted,  he  does  not  always  as- 
sume promptly  the  new  obligations  which 
this  freedom  implies. 

It  is,  however,  important  for  the  younger 
members  of  our  profession,  and  especially 
for  those  who  are  just  now  entering  our 
ranks,  to  realize  that  holding  a  university 
position  unworthily  is  a  kind  of  scholarly 
graft  which  might  perhaps  be  known  as  the 
incompetency  graft.  It  seems  very  likely 
that  with  the  improvement  of  conditions 
there  will  come  higher  ideals,  and  that  in 
the  future  a  higher  degree  of  efficiency  will 


be  demanded  than  could  reasonably  have 
been  demanded  in  the  past. 

A  kind  of  scholarly  graft  which  is  still 
too  common  is  connected  with  the  assign- 
ment of  subjects  for  graduate  theses.  Some 
instructors,  on  meeting  a  problem  which  in- 
volves an  unusual  amount  of  drudgery, 
seem  to  regard  it  as  legitimate  to  lay  snch 
a  problem  aside  until  they  can  find  a  stu- 
dent who  will  take  it  as  a  thesis  subject 
There  is  no  surer  way  to  kill  all  research 
ambition  on  the  part  of  the  student,  nor  is 
there  a  surer  way  to  secure  his  permanent 
disrespect  for  the  teacher  and  the  subject 

It  is  simply  another  expression  of  the  ig- 
noble spirit  which  leads  some  men  to  re- 
gard the  young  and  helpless  as  their  legiti- 
mate prey.  The  teacher  w^ho  does  not  do 
his  best  to  find  attractive  and  far  reaching 
theses  subjects  for  his  graduate  students  is 
certainly  not  ideally  qualified  for  a  position 
in  the  graduate  school.  The  use  of  gradu- 
ate students  to  promote  the  interest  of  the 
teacher  is  simply  a  type  of  scholarly  graft 
which  we  may  call  the  promoter  graft 
Moreover,  it  is  one  of  the  most  despicable 
types  in  existence  in  view  of  the  fact  that 
it  affects  those  who  have  not  yet  formed 
strong  scholarly  habits. 

The  promoter  graft  presents  itself  in 
many  other  forms.  One  of  the  most  com- 
mon of  these  is  an  undue  emphasis  on  the 
work  done  by  the  teacher  himself.  What  is 
still  more  pernicious  is  to  offer  courses 
mainly  with  a  view  to  learning  a  subject  or 
with  a  view  to  writing  a  paper  on  a  partic- 
ular subject.  It  is  difficult  to  prescribe 
proper  limits  along  these  lines.  Besearch 
enthusiasm  can  generally  be  conveyed  to 
students  most  effectively  by  the  man  who  is 
himself  profoundly  interested  in  his  sub- 
ject, and  who  knows  exactly  how  far  the 
subject  has  been  developed.  Work  along 
the  border  line  between  the  known  and  the 
unknown  has  the  greatest  fascination,  espe- 
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cially  for  the  young  man  who  never  before 
experienced  the  joy  of  knowing  beautiful 
and  general  results  which  have  never  been 
published. 

It  is,  however,  essential  that  these  new  re- 
sults should  be  both  beautiful  and  general 
in  comparison  with  the  many  elegant  things 
which  have  been  found  out  by  others.  The 
great  danger  is  that  an  instructor  will  find 
mainly  non-interesting  and  trivial  results 
in  comparison  with  the  many  important 
known  results  which  his  students  have  not 
yet  mastered.  In  view  of  the  great  diflfer- 
ences  in  research  capacities  of  university 
professors  it  is  very  diflScult  to  give  limits 
as  regards  the  amount  of  original  work 
which  may  properly  be  incorporated  into 
our  graduate  courses. 

All  of  us  could  doubtless  point  to  clear 
instances  where  students  have  suffered 
greatly  on  account  of  injustice  along  this 
line.  The  extreme  cases  of  the  promoter 
graft  are  almost  as  vicious  as  the  extreme 
cases  of  the  incompetency  graft.  In  many 
instances  the  former  are  the  more  difficult 
to  correct  since  a  large  amount  of  the 
knowledge  in  the  subject  concerned  is  es- 
sential for  judging  the  merits  of  such  a 
question.  Moreover,  in  view  of  the  com- 
parative inf  requency  of  these  cases  the  pub- 
lic has  not  yet  been  educated  to  denounce 
them  with  sufficient  severity. 

In  recent  years  there  has  been  a  rapid 
increase  in  the  number  of  scholarships  and 
felowships  in  our  American  universities. 
About  twenty  years  ago  G.  Stanley  Hall 
published,  in  Volume  17  of  the  Forum,  an 
article  in  which  he  gave  a  list  of  the  schol- 
arships and  fellowships  which  were  then 
available  for  graduate  work  in  our  univer- 
sities. By  comparing  this  list  with  those 
which  are  now  available,  we  shall  note  a  re- 
markable change. 

Those  who  are  always  looking  for  some 
Idnd  of  graft  have  found  a  fruitful  field  of 


operation  in  these  scholarships  and  fellow- 
ships. It  has  not  been  uncommon  for  a 
professor  to  appropriate  a  large  part  of  the 
time  of  the  students  who  were  picked  with 
a  special  view  to  their  promise  to  develop 
into  research  men,  and  who  needed  all  their 
time  for  their  scholarly  development.  For* 
tunately  these  plunders  are  becoming  less 
common  and  our  attitude  towards  scholar- 
ships and  fellowships  is  improving.  In 
some  universities  it  is  almost  ideal. 

These  scholarships  and  fellowships  have, 
however,  some  unfortunate  features  since 
they  frequently  attract  young  people  to  in- 
stitutions and  to  departments  which  can 
offer  very  few  other  attractions  for  the 
graduate  student.  The  student  who  is 
thinking  of  doing  research  work  can  not  be 
warned  too  strongly  in  reference  to  the 
scholarship  and  fellowship  traps  set  by  vari- 
ous institutions  which  are  poorly  equipped 
for  graduate  work.  Fortunately,  many  of 
the  best  equipped  institutions  also  offer 
such  inducements,  and  the  most  capable 
and  most  cautious  students  are  not  apt  to 
suffer.  On  the  contrary,  such  students  fre- 
quently derive  a  great  amount  of  good  from 
the  assistance  thus  received. 

There  is  no  doubt  about  the  fact  that  a 
graduate  student  who  comes  to  a  university 
under  the  infiuence  of  financial  assistance 
from  the  university  is  often  inclined  to  con- 
sider the  channels  of  this  influence.  Hence 
he  will  generally  not  feel  quite  as  free,  as 
the  one  who  is  not  thus  encumbered,  to  act 
independently  as  regards  his  courses  or  the 
sources  where  he  seeks  information  about 
them.  This  tends  to  increase  administra- 
tive influence  at  the  expense  of  the  influ- 
ence of  scholarship,  and  often  leads  to  what 
deserves  the  name  of  administrative  graft. 

While  graduate  scholarships  and  fellow- 
ships may  tend  somewhat  toward  graft,  it 
is  not  implied  that  they  offer  a  very  serious 
problem  along  this  line.    They  merely  call 
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for  precaution  and  proper  warning.  The 
average  graduate  student  who  holds  a 
scholarship  or  fellowship  needs  greater  en- 
couragement to  become  independent  and  to 
develop  high  scholarly  ideals.  The  atmos- 
phere should  not  create  the  feeling  that 
further  assistance  is  likely  to  depend  on 
whether  he  takes  a  course  with  the  head  of 
the  department  or  with  some  other  member 
of  the  department  who  may  have  unusual 
administrative  influence. 

A  large  university  makes  many  demands 
on  the  faculty  for  committee  work  and  for 
other  incidental  services.  It  often  happens 
that  some  professors  fail  to  do  their  just 
share  of  such  woi^.  In  the  cases  where  this 
work  appears  useless  they  are  to  be  com- 
mended for  expressing  in  this  way  their 
disapprovaL  On  the  other  hand,  there  is 
much  very  useful  and  necessary  work  out- 
side of  the  class  room,  and  those  who  are 
unwilling  to  do  their  full  share  of  such 
work  belong  to  a  class  of  grafters  who  might 
appropriately  be  called  shirking  grafters. 

All  tendencies  towards  scholarly  graft 
which  have  been  considered  thus  far  are 
generally  represented  in  an  ordinary  fac- 
ulty. Probably  most  of  us  have  excdlent 
illustrative  examples  in  mind  even  if  we 
fail  to  see  where  we  might  ourselves  con- 
tribute to  the  list  of  illustrations.  It  may, 
however,  be  more  agreeable  to  proceed  to 
consider  a  type  of  graft  which  relates  to 
the  future  American  university  which  has 
at  least  twenty  thousand  students.  We 
shall  thus  have  the  advantage  of  a  univer- 
sity faculty  whose  members  we  may  praise 
or  censure  with  perfect  freedom. 

I  desire  to  call  your  attention  to  the  seri- 
ous text-book  graft  in  this  future  Ameri- 
can university.  Whenever  a  new  adminis- 
trative head*  of  a  large  department  is  elected 

^HeadA  of  departments  are  determined  by  the 
BcholarB  in  the  field  represented  by  the  department. 
It  seems  as  foolish  for  the  administrators  of  the 


he  is  practically  beseiged  by  the  agents  of 
publishers  of  text-books.  These  publishers 
want  him  to  write  text-books  for  the  thou- 
sands of  students  in  his  department.  They 
care  little  about  the  merits  of  the  books. 
The  fact  that  these  books  will  be  used  in  this 
university  for  several  years,  at  lecist,  and 
that  they  can  be  sold  at  a  high  price  is  a 
sufficient  guarantee  to  publishers. 

Moreover,  it  might  happen  that  such  a 
man  would  actualy  write  as  good  books  as 
those  placed  on  the  market  by  other  pub- 
lishers. In  this  case  there  would  be  a  fair 
chance  that  by  judicious  advertising  the 
sale  of  the  text-books,  written  by  our  new 
administrative  head,  might  become  ext^- 
sive,  and  this  would  mean  so  much  more 
profit  for  the  publisher. 

Administrative  heads  of  departments  in 
our  large  future  universities  have  an  addi- 
tional advantage  in  the  fact  that  publish- 
ers will  not  assume  the  risk  of  publishing 
college  text-books  unless  they  are  writtoi 
or  edited  by  such  administrative  heads. 
The  smaller  institutions  are  thus  practi- 
cally compelled  to  use  the  text-books 
written  by  the  men  in  the  lai^r  univers- 
ties  and  this  reduces  competition. 

There  are  other  very  serious  elements  in 
this  situation.  Ostensibly  these  text^books 
are  written  on  the  supposition  that  they 
meet  local  needs  better  than  any  of  those 
already  on  the  market.  There  are  fifty  men 
in  the  department  who  have  to  teaeh  the 
books  written  by  the  administrative  bead 
and  all  of  these  fifty  mai  agree  that  these 
books  meet  local  needs  admirably.  That  is» 
they  are  perfectly  agreed  on  this  point  as 
long  as  there  is  no  change  in  the  adminia- 
trative  head.  If,  perchance,  one  would 
hold  a  different  view,  his  influence  in  the 

university  to  appoint  heads  of  the  departmeats  as 
it  wonld  be  for  state  legislatures  to  fix  by  law  the 
value  of  r.  Administrative  heads  can,  of  eouns^ 
be  appointed  by  the  administrators  of  the  nnivfr- 
sity. 
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department  would  soon  reveal  his  error  and 
thereafter  he  could  also  see  the  situation  in 
the  true  light 

In  the  small  colleges  a  teacher  will  be  in- 
clined to  call  the  attention  of  his  students 
to  points  of  view  which  appear  to  be  an  im- 
provement over  those  set  forth  in  the  text. 
In  fact,  they  will  often  call  attention  to 
other  text-books  in  which  special  subjects 
are  treated  in  a  more  satisfactory  way.  In 
the  future  large  universities  under  consid- 
eration there  are  no  temptations  to  indulge 
in  any  speculations  which  would  imply 
that  the  text-book  could  be  improved  ex- 
cept perhaps  as  regards  typographical 
errors  or  mistakes  in  the  answers. 

The  fifty  teachers* using  the  same  book 
are  not  tempted  to  waste  their  time  and 
energy  by  comparing  other  text-books  with 
the  one  in  use.  They  are  not  tempted  to 
discuss  with  each  other  in  a  free  way  such 
trivial  questions  as  those  involved  in  a 
study  of  the  order  in  which  various  parts  of 
the  subject  should  be  treated.  All  of  these 
questions  have  been  settled  for  them  by  the 
text-books  which  they  are  practically  com- 
pelled to  use  and  they  have  plenty  of  time 
for  thoughts  along  other  lines. 

One  of  the  main  advantages  of  this  situ- 
ation still  remains  to  be  mentioned.  The 
students  are  highly  impressed  by  the  fact 
that  local  men  are  wise  enough  to  write  such 
books  as  they  are  using.  They  actually 
have  seen  once  or  twice  the  authors  of  their 
text-books,  and  the  universiiy  which  has 
fimch  men  on  its  faculty  secures  thereby  a 
strong  claim  for  eminence  and  useful  serv- 
ice. This  fact  naturally  api>eals  to  the  uni- 
versity administration  and  helps  to  block 
the  way  towards  reform. 

Finally,  a  hopeful  element  appears  in 
this  situation.  Some  crank  begins  to  call 
attention  to  the  fact  that  injustice  is  being 
done.  Being  a  crank  he  keeps  on  enumera- 
tiiig  such  things  as  follows :  Is  it  reasonable 


to  suppose  that  an  elementary  text-book 
written  by  the  administrative  head  of  a  de- 
partment including  fifty  teachers  should 
meet  the  views  of  these  teachers  as  well  as 
one  selected  by  them  from  all  the  others  on 
the  market?  Would  it  not  be  well  to  ex- 
clude by  law  text-books  written  by  local 
men  in  those  cases  where  a  considerable 
number  of  different  men  are  expected  to 
teach  classes  by  means  of  the  same  text- 
book? 

Statements  like  these,  and  conditions 
enumerated  above,  naturally  appeal  to  peo- 
ple whose  sensitiveness  to  questions  of  graft 
has  been  greatly  increased  though  de- 
cades of  newspaper  agitation,  and  our  crank 
has  an  easier  task  than  one  might  have  sup- 
posed. He  receives  newspaper  support, 
and  legislative  support  follows.  Laws  are 
enacted  which  restore  the  freedom  of  dis- 
cussion of  text-books  even  in  these  large  fu- 
ture universities.  In  view  of  the  fact  that 
these  laws  are  enforced,  this  text-book  graft 
becomes  a  thing  of  the  past.  As  a  result, 
the  really  meritorious  college  text-book  lives 
longer  and  is  consequently  sold  to  the  stu- 
dent at  a  more  reasonable  price. 

Whether  this  glimpse  into  the  future 
university  is  justified  by  the  present  trend 
can  not  be  considered  here.  Our  aim  was 
to  call  attention  to  the  dangers  whose  seri- 
ousness naturally  appeals  to  us  in  different 
degrees.  It  is  scarcely  necessary  to  add 
that  these  dangers  are  national  in  scope. 
Whatever  view  we  may  have  of  them  it 
seems  clear  that  we  should  consider  their 
bearings  as  behooves  those  engaged  in  re- 
search. 

Text-book  writing  is  sometimes  attended 
at  present  by  a  feature  which  appeared  to 
be  too  unjust  to  attribute  to  our  future 
large  university.  It  has  often  happened  in 
large  undergraduate  classes  that  mimeo- 
graphed notes  which  could  scarcely  be 
deciphered  by  the  students  were  substituted 
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for  an  excellent  text-book  while  a  mediocre 
text-book  was  being  written.  Such  proced- 
ures call  for  the  strongest  condemnation, 
especially  since  those  who  are  being  abused 
in  this  way  are  not  in  position  to  defend 
themselves  properly. 

Having  exhibited  a  few  tendencies  towards 
scholarly  graft  the  question  arises  whether  a 
study  of  such  matters  is  likely  to  promote 
scientific  research.  As  a  matter  of  fact  an 
affirmative  answer  to  this  question  is  neces- 
sary to  justify  the  preceding  remarks  on 
an  occasion  of  this  kind.  Scientific  re- 
search is  based  on  a  profound  conviction 
that  truth  is  desirable,  and  such  research 
seems  to  thrive  best  in  an  atmosphere 
where  all  truths  are  welcome  and  where  all 
honest  efforts  to  arrive  at  the  truth  are  re- 
spected. 

This  society  is  based,  in  part,  upon  the 
theory  that  there  are  wide  differences  as  re- 
gards scholarly  achievements  among  the 
faculty  as  well  as  among  the  students.  It 
calls  for  observations  as  regards  scientific 
achievements  and  for  a  public  expression 
of  conclusions  relating  to  such  achieve- 
ments. These  things  are  intimately  con- 
nected with  the  questions  considered  above 
and  hence  these  questions  seemed  appro- 
priate even  if  they  affect  only  indirectly 
our  main  interests. 

In  financial  circles  there  seems  to  be  a 
tendency  to  welcome  the  most  searching 
scrutiny  on  the  part  of  the  public.  Our 
scholarly  methods  should  be  freely  open  to 
the  same  kind  of  scrutiny.  Practises  which 
suffer  thereby  would  be  apt  to  become 
worse  and  to  suffer  more  severely  through 
a  later  investigation.  It  seems  also  very  de- 
sirable that  we  should  institute  such  investi- 
gations from  within  before  they  are  sug- 
gested by  a  dissatisfied  public. 

There  is  a  general  impression  that  schol- 
ars are  too  poorly  paid  and  that  we  should 
not  interfere  with  the  efforts  which  some  of 


them  are  making  to  increase  their  incomes. 
On  the  other  hand,  the  fact  that  a  role  of 
the  University  of  Paris  provides  that  no 
professor  shall  be  able  to  increase  his  salary 
beyond  twenty  thousand  francs  by  accept- 
ing numerous  teaching  positions,  shows  that 
in  a  leading  intellectual  center  it  has  ap- 
peared desirable  to  limit  the  professor 
whose  financial  ambitions  interfere  with 
what  appear  to  be  the  highest  university 
interests. 

In  view  of  the  fact  that  there  is  sudi  a 
large  army  of  men  engaged  in  scientific  in- 
vestigation it  is  reasonable  to  expect  to  find 
in  our  own  ranks  a  great  variety  of  types 
of  mind.  Many  of  us  doubtless  believe  that 
some  subjects  which  have  found  a  place  in 
respectable  society  as  regards  subjects  of 
learning  are  practically  graft-sobjeetB. 
Subjects  where  the  brilliant  advances  of 
one  generation  dwindle  repeatedly  into 
nothing  through  the  scrutiny  of  the  follow- 
ing generation,  must  convey  a  strong  odor 
of  graft  to  a  scientific  mind.  This  is  tree 
in  spite  of  the  fact  that  these  subjects  fre- 
quently relate  to  things  about  whieh  we 
would  all  sincerely  wish  to  have  more  light 

One  object  of  a  university  course  should 
be  to  lead  the  mind  of  the  young  towards 
useful  channels  of  thought  and  to  warn 
them  against  those  subjects  whose  mam 
capital  is  wasting  the  time  of  the  student  by 
discussing  things  about  which  we  know 
nothing;  or,  what  is  still  worse,  by  culti- 
vating the  dishonest  state  of  mind  whieh 
delights  in  pretentions  of  knowledge  where 
there  is  no  knowledge.  The  greatest  foe  of 
knowledge  is  the  pretended  knowle^e 
which  can  not  now  be  disproved,  and  the 
greatest  danger  which  besets  the  students 
who  are  seekers  of  truth  is  the  net  of  glit- 
tering but  baseless  generalities  which  are 
sometimes  spun  out  before  their  eyes  under 
the  name  of  undergraduate  university  in- 
struction. 
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Fortnnately  our  own  society  is  dealing 
with  subjects  where  progress  is  permanent 
and  where  sham  progress  finds  little  room. 
It  is  true  that  these  subjects  reach  into 
those  of  a  different  type  and  that  Bamums 
and  Ringling    Brothers   sometimes    arise 
in  our  midst,  but  they  do  not  represent  the 
normal  phase  of  our  subject.    We  are  liv- 
ing in  houses  built  of  strong  material  and 
hence  we  should  not  be  afraid  to  throw 
stones  at  all  appearances  of  graft.     Our 
progress  in  the  past  has  been  largely  due  to 
an  honest  admission  of  unknown  elements 
in  our   subjects.     We   have   represented 
these  by  ^jnoibols  and  thus  developed  an 
algebra,  which  has  led  to  marvelous  ad- 
vances. 

This  algebra  of  science  naturally  does 
not  appeal  to  those  whose  mental  caliber  is 
such  that  they  can  enjoy  only  fiction,  but  it 
is  this  algebra  which  has  made  possible 
many  of  the  conveniences  of  our  fiction 
readers.     It  is  an  interesting  sight  when 
men  use  the  telephone  and  the  electric  rail- 
way to  call  and  to  attend  meetings  for  the 
purpose  of  belittling  the  value  of  science. 
These  things  are,  however,  becoming  more 
rare,  and  one  of  the  important  duties  of  the 
geientific  investigators  is  to  maintain  high 
ideals  within  their  own  ranks.    These  per- 
meate   the    atmosphere    which    surrounds 
their  work,  and  a  favorable  atmosphere  is 
oDe  of  the  essentials  for  vigorous  scientific 
development. 

Another  important  reason  for  maintain- 
ing the  highest  ideals  among  investigators 
is  based  upon  the  fact  that  the  career  of 
the  investigator  offers  many  excellent  open- 
ings for  the  crook,  and  this  constitutes  one 
of  the  most  alarming  features  as  regards 
the  permanent  dignity  of  our  profession. 
In  fact,  few  other  lines  of  work  can  offer 
more  opportunities  to  those  inclined  to  in- 
dulge in  unfair  practises.  We  all  agree 
that  some  of  the  most  important  investiga- 


tions require  long  periods  of  years,  and  that 
the  investigator  who  has  proven  his  abilily 
should  not  be  required  to  give  an  accurate 
account  of  how  he  is  spending  his  time. 

What  a  splendid  opportunity  these  condi- 
tions afford  to  the  crook.  He  too  likes  to  be 
free  from  giving  an  accurate  account  of 
himself,  and  if  he  can  deceive  his  superiors 
for  a  period  of  years  by  creating  the  im- 
pression that  he  will  soon  do  something 
that  is  very  important,  he  may  have  arrived 
at  a  position  of  independence  before  the 
truth  becomes  known.  That  such  things 
are  happening  around  us,  few  would  prob- 
ably be  inclined  to  deny.  When  the  lot  .of 
the  investigator  was  a  much  harder  one 
there  were  few  temptations  for  the  crook 
in  this  field,  but  with  the  improvement  of 
conditions  these  temptations  increase,  and 
those  who  desire  to  be  honest  can  not  wel- 
come too  heartily  the  most  searching  in- 
vestigation as  regards  our  outward  research 
practises. 

There  seems  to  be  a  growing  respect  for 
scientific  investigations,  and  it  is  our  duty 
to  maintain  this  respect.  With  the  in- 
crease of  funds  devoted  to  investigation, 
there  naturally  goes  a  growing  interest  in 
investigators  and  consequently  a  growing 
scrutiny  of  their  practises.  As  these  funds 
come  more  largely  from  the  masses  we  are 
becoming  more  subject  to  waves  of  popular 
opinion.  History  furnishes  many  instances 
of  how  these  waves  may  become  agitated  by 
disclosures  of  irregular  practises.  Hence  a 
deep  loyalty  to  the  highest  interests  of  sci- 
entific investigation  carries  with  it  a  deep 
interest  in  the  improving  ideals  of  the  in- 
vestigators. 

Unless  these  ideals  are  kept  relatively 
high  and  a  large  number  of  useful  discover- 
ies continue  to  result  from  investigations, 
there  seems  no  good  reason  to  assume  that 
scientific  investigation  can  permanently 
maintain  its  position.    The  vicissitudes  of 


818 


SCIENCE 


[N.  8.  Vol.  XXXIX  No.  1014 


scholars  in  past  ages  serve  to  remind  us  of 
sad  possibilities,  and  they  should  serve  to 
spur  us  to  the  noblest  ^orts.  The  greatest 
danger  which  besets  investigation  is  oorrui>- 
tion  within  the  ranks  of  the  investigators. 
It  still  remains  to  be  proven  that  the  lot  of 
the  investigators  in  pure  science  can  be 
made  permanently  attractive  without  sup- 
plementing them  by  crooks. 

We  all  rejoice  in  every  new  evidence  of 
the  benefits  derived  from  scientific  discov- 
eries. Those  which  reach  every  corner  of 
our  land  are  especially  fraught  with  signifi- 
cance in  view  of  their  widespread  effect  in 
inspiring  general  confidence  in  the  value  of 
scientific  investigation.  Hence  we  have 
good  reason  to  rejoice  at  this  time  on  ac- 
count of  the  important  role  scientific  sani- 
tation played  in  the  digging  of  the  Panama 
Canal.  Such  evidences  have  been  so  nu- 
merous in  recent  years  as  to  create  a  new 
danger :  viz.,  the  unthinking  mass  may  be- 
come too  easy  a  prey  to  the  extortioner  who 
may  use  these  facts  to  secure  an  undue 
amount  of  money  from  them.  Oppression 
even  in  the  name  of  promotion  of  science 
can  not  be  countenanced  by  those  interested 
in  the  permanent  service  of  our  subject. 

In  closing,  I  desire  to  call  your  attention 
to  the  fact  that  one  of  your  serious  duties  is 
to  make  people  forget  that  you  were  elected 
as  members  of  the  Sigma  Xi,  just  as  people 
ought  to  forget  that  you  are  a  graduate  of  a 
college  or  that  you  have  the  doctor 's  degree. 
If,  when  you  think  of  a  man  who  is  over 
forty  years  old,  the  thing  that  is  prominent 
in  your  mind  is  that  he  graduated  from 
Harvard  or  that  he  took  his  doctor's  degree 
at  Paris,  it  is  almost  certain  that  the  man 
does  not  amount  to  much.  If  our  future  at- 
tainments do  not  overshadow  our  local  uni- 
versity distinctions  we  have  not  been  a  suc- 
cess. 

Your  entrance  into  this  society  should 
overshadow  the  honors  achieved  through 


your  good  work  in  the  high  school;  but 
compared  with  your  future  achievements, 
these  present  honors  should  sink  into  insig- 
nificance. A  few  years  ago  we  thought  of 
President  Wilson  as  the  president  of 
Princeton,  but  to-day  we  think  of  him  as 
president  ofthe  United  States.  Those  of  us 
who  think  of  both  of  these  types  of  positions 
as  political  achievements  will  naturally 
think  of  the  latter  achievement  first  As  far 
as  the  former  position  implies  scholarly 
achievements,  it  can,  of  course,  not  be  com- 
pared with  the  latter. 

In  purely  scholarly  achievements  the 
comparison  is  simpler,  and,  in  this  case,  we 
should  always  view  with  suspicion  the  man 
of  forty  who  is  still  regarded  as  a  Harvard 
or  a  Yale  product;- or  who  is  still  distin- 
guished by  the  fact  that  he  has  a  Ph.D. 
from  a  noted  institution.  I  can  not  hdp 
thinking  of  such  a  man  scientifically  as  still 
a  babe  in  long  dresses.  Desirable  as  th^e 
distinctions  may  be  in  early  years,  they  are 
only  of  temporary  prominence  as  r^^^rds 
the  man  who  actually  is  worthy  of  them. 
To  avoid  misunderstanding,  I  desire  to 
emphasize  the  fact  that  I  believe  very 
heartily  in  such  scientific  distinctions  as 
those  which  are  attached  to  your  eleetkni 
to  this  body.  I  sometimes  think  we  have 
too  few  opportunities  to  mark  in  a  public 
way,  the  various  steps  towards  higher  and 
higher  scientific!  attainments.  The  fact 
which  I  desired  to  make  perfectiy  clear  is 
that  our  eyes  should  always  be  fixed  on 
still  higher  attainments.  There  are  too 
many  intellectually  satisfied  people  among 
us — ^too  many  whose  scientific  achievements 
could  no  longer  be  verified  if  they  had  not 
been  securely  established  on  parchment 
with  India  ink. 

We  welcome  you  into  a  society  which 
stands  for  infinite  progress  in  fields  of  infi- 
nite riches,  a  society  which  recognizes  that 
our  fathers  knew  less  than  we  do  and  that 


JUNl  5,  1914] 


SCIENCE 


819 


our  children  will  know  more  than  we  know, 
a  society  which  aims  to  establish  fraternal 
relations  among  its  members  and  which 
recognizes  that  hearty  and  continued  co- 
operation is  essential  if  we  would  succeed 
in  securing  those  rich  rewards  of  mind  and 
body  which  past  scientific  discoveries  lead 
us  to  expect  to  find  in  the  unexplored  re- 
gions. G.  A.  MnjLEB 


THE  FOUNDATION   OF   THE   GEOLOGICAL 
SOCIETY  OF  AMEBICAi 

There  was  an  ''American  Geological  So- 
ciety" in  1832  at  New  Haven,  Conn.,  but  it 
faded  out  in  the  glare  of  the  chemical  and 
physical  sciences  which  bloomed  brilliantly  at 
that  time  in  New  Haven.  I  have  not  been  able 
to  get  any  detailed  information  concerning  it. 
About  the  same  time  was  organized  the  Geo- 
logical Society  of  Pennsylvania,  1832.  At  a 
meeting  of  February  22, 1832,  the  officers  wer« 
John  B.  Gibson,  president,  Nicholas  Biddle, 
▼ice-president;  Stephen  S.  Long,  vice-presi- 
dent; Henry  S.  Tamer,  treasurer;  Peter  A 
Browne,  corresponding  secretary;  George  Fox, 
recording  secretary. 

This  society  sent  out  a  circular  signed  by 
John  Gibson  and  George  Fox  announcing  the 
organization  and  asking  assistance  in  getting 
information  and  specimens.  The  organ  of 
publication  was  Featberstonhough's  Monthly 
American  Journal  of  Geology, 

This  society  seems  to  have  aimed  to  develop 
the  geology  of  Pennsylvania  specially,  but  its 
plan  of  operation  covered  other  states.     It 
came  quickly  into  competition  with  the  Phila- 
delphia Academy  of  Science.    Its  transactions 
were  published  in  Featherstonhough's  Journal, 
at  first,  but  as  that  Journal  passed  through 
only  one  volume,  it  is  unknown  to  me  whether 
the  society  survived  long  after  the  death  of  the 
Journal.   It  appears  that  there  was  dose  sym- 
pathy between  them,  and  it  may  be  presumed 
that  Mr.  Featherstonhough  was  the  instigator 
and  prime  mover  of  both. 

"^  Beeponse  by  Professor  N.  H.  Wincliell  at  the 
banquet  of  the  Geological  Society  of  America, 
Princeton,  N.  J.,  January  1,  1914. 


There  may  have  been  other  local  geological 
societies  in  the  country  since  1832  whose  re- 
cords have  not  been  published,  but  I  have  not 
heard  of  any. 

The  period  of  discussion  and  gestation  prior 
to  the  birth  of  the  present  Geological  Society 
of  America  extended  from  August,  1881,  to 
August,  1888,  seven  years. 

A  few  weeks  before  the  1881  meeting  of  the 
American  Aissociation  for  the  Advancement  of 
Science,  at  Cincinnati,  Professor  Chamberlin 
called  on  the  speaker  at  his  home  in  Minne- 
apolis. The  Western  Society  of  Naturalists 
had  been  organized  several  years  earlier,  and 
one  of  its  annual  meetings  was  announced  to 
take  place  at  some  point  in  the  Mississippi 
Valley.  In  the  conversation  which  took  place 
in  my  parlor  the  suggestion  was  made  by  the 
speaker  that  the  geologists  of  the  western  part 
of  the  country  ought  to  be  organized  into  a 
Mississippi  Valley  (Jeological  Society.  Pro- 
fessor Chamberlin  immediately  fell  in  with  the 
idea,  and  it  was  agreed  by  us  that  the  project 
should  be  broached  at  the  approaching  meeting 
of  the  American  Association  for  the  Advance- 
ment of  Science  at  Cincinnati.  But  this  idea 
expanded,  in  conversation  with  geologists  at 
that  meeting,  into  greater  dimensions,  and  it 
was  resolved  to  organize  the  geologists  of 
America  in  a  general  society. 

The  first  informal  meeting  embraced  those 
present  at  Cincinnati  and  was  held  in  the  room 
of  Section  £,  at  5  p.m.,  August  18,  1881.  A 
committee  was  chosen  to  draft  a  constitution, 
consisting  of  Oeorge  0.  Swallow,  of  Missouri; 
N.  H.  Winchell,  of  Minnesota;  S.  A.  Miller, 
of  Ohio;  Wm.  J.  Davis,  of  Kentucky;  John 
Collett,  of  Indiana,  and  H.  S.  Williams,  of 
New  York. 

On  meeting  the  committee  elected  Winchell 
chairman  and  Williams  secretary,  and  Miller 
was  designated  to  draft  a  constitution  for  the 
proposed  society.  This  constitution  was  pre- 
sented the  next  day  at  an  adjourned  meeting 
of  the  committee,  but  after  considerable  dis- 
cussion it  was  finally  decided  that  it  was  best 
to  defer  more  definite  action  to  the  next  meet- 
ing of  the  American  Association,  and  that 
meantime  the  committee  prepare  and  distribute 
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widely  a  circular  asking^  for  the  opiniona  of 
geologists  generally,  the  replies  to  be  reported 
at  the  next  meeting  of  the  Association,  which 
was  to  be  held  at  Montreal.  Before  the  issuing 
of  this  circular  John  R.  Proctor,  state  geolo- 
gist of  Kentucky,  was  added  to  the  committee. 
This  circular  was  drawn  up  by  the  chairman 
of  the  committee  and,  on  submission  to  the 
members  of  the  committee,  was  approved 
unanimously  by  them.  It  was  based  almost  en- 
tirely on  a  previous  rough  draft  prepared  by 
Williams  and  presented  to  the  committee  by 
him  at  one  of  the  preliminary  meetings  at  Cin- 
cinnati.   Its  main  points  are  as  follows: 

The  committees  are  desirous  of  eliciting 
opinions  from  all  active  and  professional  geolo- 
gists, to  the  end  that  more  judicious  and 
effective  action  may  be  taken  at  the  next 
meeting. 

1.  The  science  of  geology*  with  its  kindred 
branches  of  paleontology  and  lithology,  has 
made  rapid  progress  in  America — ^perhaps 
more  rapid  than  in  any  other  country — in  the 
last  twenty  years. 

2.  The  literature  of  geology  is  largely  dis- 
tributed through  numerous  scientific  journals, 
and  in  the  proceedings  of  miscellaneous  scien- 
tific societies,  to  procure  which  is  difficult  and 
expensive. 

3.  The  present  facilities  afforded  through 
the  American  Association  for  the  Advance- 
ment of  Science  are  insufficient,  and  unavail- 
able by  the  working  geologists  of  the  country — 
because  (a)  The  meetings  are  held  in  the  sum- 
mer, which  is  the  geologist's  working  season. 
In  order  to  be  present  he  must  interrupt  his 
work  and  leave  the  field,  often  at  considerable 
expense,  especially  if  he  has  a  party  with  him. 
(h)  Its  brief  meetings  partake  largely  of  the 
nature  of  vacation  pleasure-parties,  and  much 
of  the  time  is  engrossed  by  reception,  gratula- 
tion  and  excursions,  (c)  There  is  no  sufficient 
avenue  of  publication  of  the  work  of  geologists. 
(d)  The  association  has  become  so  large,  wide- 
spread and  popular  in  its  work,  membership 
and  organization  that  its  spirit  necessarily, 
and  properly,  is  not  favorable  to  the  develop- 
ment of  any  special  work  through  its  own 
agency. 


4.  The  geologists,  as  a  body,  have  no  way  of 
expressing  their  views  on  important  state,  na- 
tional or  international  measures,  except 
through  the  medium  of  the  American  Associa- 
tion, at  the  meetings  of  which  there  is  a  per- 
ceptible and  increasing  lack  of  attendance  and 
interest  on  the  part  of  geolog^ists,  in  conse- 
quence of  which  the  actual  views  of  the  geol- 
ogists of  the  country  on  such  questions  can 
not  be  obtained  and  expressed  correctly. 

5.  There  is  no  strictly  geological  magazine 
or  journal  in  America. 

6.  There  is  no  strictly  geological  society  in 
America. 

7.  There  are  numerous  such  societies  and 
journals  in  Europe  as  well  as  journals  and 
societies  devoted  exclusively  to  the  branches  of 
paleontology  and  mineralogy. 

The  committee  desire  also  to  disclaim  any 
intention  to  trespass  on  the  field  and  plans  of 
the  American  Association  for  the  Advance- 
ment of  Science,  or  to  criticize  it  in  any  way 
as  to  the  discharge  of  its  functions.  Its  tend- 
ency is  to  popularize  science  and  to  advance 
its  acceptance  by  the  world  by  diffusing  scien- 
tific knowledge,  and  by  announcing  important 
discoveries,  and  as  such,  its  sphere  of  activity 
is  one  that  no  special  scientific  body  can  oc- 
cupy, but  which  still  will  be  aided  by  the 
existence  of  tributary  organizations,  such  as 
that  contemplated  by  this  circular. 

At  Montreal  responses  were  read  from  the 
following  geologists :  S.  A.  Miller,  James  Hae- 
farlane,  Franklin  Piatt,  W.  P.  Blake,  J.  D. 
Dana,  P.  A.  Chadboume,  J.  E.  Todd,  E.  W. 
Claypole,  Wm.  M.  Davis,  M.  C.  Bead,  Chas. 
E.  Billin,  W.  H.  Pettee,  Geo.  H.  Stone^  John 
Collett,  R.  E.  Call,  Warren  IJpham,  W.  G. 
Piatt,  C.  A.  Ashbumer,  R  T.  Cross,  Q.  t 
Warren,  A.  Winchell,  Robert  Bell,  P.  W- 
Schaeffer,  S.  E.  Tillman,  E.  O.  Ulrich,  C.  H. 
Hitchcock,  Edward  Orton,  W.  J.  Davis,  J.  W. 
Dawson. 

The  official  rei>ort  of  the  proceedings  at 
Montreal  states  that  A.  Winchell  was  chosen 
chairman  and  C.  H.  Hitchcock  secretary. 
Several  sessions  were  held.  Ninety  answers 
to  the  circular  which  had  been  issued  were 
reported  by  the  chairman  of  the  committee^ 
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all  but  two  of  which  spoke  favorably  of  the 
project.  The  secretary  (Williams)  reported 
answers  from  thirty  persons,  and  S.  A.  Miller 
rei>orted  answers  from  six  persons,  all  f ayor- 
able,  making  a  total  of  one  hundred  and 
twenty-six  opinions  in  favor  of  and  only  two 
dissenting  from  the  formation  of  the  proposed 
society. 

A  committee  consisting  of  Jed  Hotchkiss, 
K.  Whit£eld  and  C.  H.  Hitchcock,  appointed 
to  consider  the  situation,  recommended  that 
the  first  step  to  be  taken  should  be  the  estab- 
lishment of  a  geological  magazine.  This  re- 
port was  accepted  and  adopted;  the  Cincinnati 
committee  also  reported  a  proposed  constitu- 
tion, which  was  discussed  and  laid  upon  the 
table  pending  further  labors  by  the  committee 
and  a  report  at  the  Minneapolis  meeting  in 
1883. 

At  the  Minneapolis  meeting  of  the  American 
Association  for  the  Advancement  of  Science 
(1883)  those  who  had  been  active  for  the  pro- 
posed geological  society  met  August  21,  and 
listened  to  further  discussions  and  some  objec- 
tions. Some  dilatory  motions  were  brought 
forward,  viz.,  that  a  committee  be  appointed  to 
confer  with  the  Mineralogical  and  Qeological 
Section  of  the  Philadelphia  Academy  of  Sci- 
ences with  reference  to  the  formation  of  an 
American  Society  and  the  establishment  of  a 
geological  magazine.  Prior  to  this  a  com- 
mittee had  been  appointed  with  instructions 
to  confer  with  Major  J.  W.  Powell  to  ascertain 
what  encouragement  could  be  afforded  by  him 
in  the  support  of  a  geological  magazine.  These 
special  committees,  however,  accomplished  noth- 
ing,  excex>t  to  delay  the  project,  and  to  discour- 
age those  who  were  in  favor  of  the  proposed  so- 
ciety; and  the  friends  of  the  new  movement 
became  very  much  discouraged  by  the  expres- 
sion of  unfavorable  views  at  Minneapolis. 
These  adverse  opinions  were  stated  by  several 
of  the  oldest  and  most  prominent  geologists; 
and  they  served  to  dampen  the  ambition  of 
those  who,  though  younger,  had  been  zealously 
promoting  the  proposition. 

!Four  years  later  various  causes  led  some  of 
these  opponents  to  change  their  minds  and  to 
solicit  a  continuation  of  the  plan  that  had 


been  proposed.  And  in  particular  the  speaker 
recalls  such  correspondence  with  Br.  J.  S. 
Newberry. 

The  chairman  and  the  secretary  of  the  mori- 
bund organization,  Winchell  and  Hitchcock, 
convinced  that  nothing  would  be  done  by  other 
parties,  imder  implied  instructions  and  re- 
sponsibility from  the  meeting  at  Minneapolis, 
by  virtue  of  their  office  sent  out  a  call  to  meet 
at  Cleveland,  Ohio,  in  connection  with  the 
American  Association  for  the  Advancement  of 
Science,  1888.  The  call  as  issued  provided 
that  the  new  society  should  be  composed  only 
of  members  of  Section  E  of  the  American  As- 
sociation. This  was  in  consequence  of  fear, 
expressed  by  some  of  the  older  geologists,  that 
such  an  organization  would  clash  seriously 
with  the  Association;  and  their  love  for  the 
Association,  with  which  they  had  been  con- 
nected actively  for  many  years,  was  greater 
than  for  any  new  geological  organization, 
which  appeared  to  them  like  a  phantom  which 
would  be  likely  to  have  only  an  ephemeral 
existence. 

Meanwhile  several  geologists,  depending 
largely  on  the  action  of  the  Montreal  meeting, 
and  on  the  frequently  stated  advice  of  indi- 
vidual geologists,  unwilling  to  delay  longer  the 
issuance  of  a  geological  magazine,  boldly  took 
the  initiative  and  established  the  American 
Oeohgist,  the  first  number  appearing  January, 
1888.  The  call  for  the  Cleveland  meeting  ap- 
peared in  the  Geologist  for  Jxme,  1888. 

It  is  enough  to  say,  further,  that  this  call 
met  a  cordial  reception  and  that  at  Cleveland 
very  much  renewed  interest  was  evident. 
Committees  were  appointed  to  prepare  a  con- 
stitution, and  this  constitution  was  adopted  at 
a  meeting  held  at  Ithaca,  New  York,  in  De- 
cember, 1888,  the  present  meeting  being  the 
twenty-fifth  anniversary  of  its  adoption. 


ALEXANDEB  FBANCI8  CSAMBBBLAIN 

Dr.  Alexander  Franois  Chamberlain,  pro- 
fessor of  anthropology  in  Clark  University, 
died  April  8,  1914.  He  was  bom  in  Kenning- 
hall,  England,  in  January,  1865.  In  early  life 
he  came  to  Canada  and  took  the  degree  of  A.B. 
at  the  University  of  Toronto  in  1886,  and  A.M, 
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in  1889.  From  1889-90  he  was  librarian  of 
the  Canadian  Institute  at  Toronto.  In  1890 
he  was  appointed  to  a  fellowship  in  Olark  Uni- 
▼ersity,  where  he  took  the  Ph.D.  degree  in 
1892.  Shortly  after  he  was  appointed  lecturer 
in  anthropology  and  later  promoted  to  a  full 
professorship* 

Professor  Chamberlain  was  an  expert  bibli- 
ographer and  editor.  For  many  years  he  con- 
tributed systematic  bibliographical  notes  to 
the  American  Anthropologiat,  which  have  been 
of  great  value  to  American  students,  especially 
since  his  great  linguistic  knowledge  enabled 
him  to  give  digests  of  all  important  foreign 
publications.  It  is  in  this  respect  that  his  loss 
will  be  most  keenly  felt.  As  an  editor  he  was 
for  many  years  in  charge  of  the  Journal  of 
American  Folk-Lore  and  actively  associated 
with  President  O.  Stanley  Hall  in  the  editor- 
ship of  the  Journal  of  Beligioue  Psychology. 
He  was  also  an  associate  editor  of  the  Amory- 
can  Anihropologiet  and  of  the  American  Aniy- 
quarian.  He  was  an  important  contributor  to 
the  Encyclopedia  Britannica  and  many  other 
reference  books.  As  a  writer,  he  possessed 
more  than  average  skill,  having  contributed 
many  charming  articles  to  the  Atlantic 
Monthly  and  other  magazines. 

His  special  line  of  research  was  linguistics. 
In  1891  he  made  a  special  study  of  the 
Eootenay  Indian  language  of  British  Oolum- 
bia  under  the  auspices  of  the  British  Associa- 
tion and  collected  considerable  data  on  their 
culture ;  unfortunately,  the  greater  part  of  this 
is  still  unpublished.  In  addition  to  the  study 
of  certain  Algonkin  linguistic  problems.  Pro- 
fessor Chamberlain  worked  over  the  linguistics 
of  South  America  and  prepared  a  map  of  the 
continent  similar  to  the  famous  Powell  map 
of  North  America.  This  work  was  recently 
published  and,  though  still  to  occupy  the  at- 
tention of  the  author,  had  he  lived,  is  probably 
about  as  complete  as  the  data  available  make 
possibly.  Though  necessarily  tentative,  it 
marks  a  distinct  advance  in  South  American 
anthropology. 

His  best  known  works  are  the  ''  Child  and 
Childhood  in  Folkthought ""  (1896)  and  "  The 
Child:  A  Study  in  the  Evolution  of  Man" 
(1900),  subjects  which  were  quite  suggestively 


developed    in    his    lectures    to    students    of 
psychology  and  education.  C.  W. 


THB  GENERAL  EDUCATION  BOARD 

The  spring  meeting  of  the  General  Educa- 
tion Board — ^the  foundation  endowed  by  Mr. 
John  D.  Bockefeller — ^was  held  on  May  29.  In 
attendance  were  Chas.  W.  Eliot,  Alb^t  Shaw, 
H.  B.  Frissell,  Anson  Phelps  Stokes,  John  D. 
Rockefeller,  Jr.,  F.  T.  Gates,  E.  L.  Marston, 
Jerome  D.  Greene,  Starr  J.  Murphy,  Wallace 
Buttrick  and  Abraham  Flexner.  Ambassador 
Page,  President  Judson  and  Dr.  Wickliffe 
Rose  were  absent  abroad  The  membership  of 
the  board  was  increased  by  the  election  of 
President  George  E.  Vincent,  of  the  Univer- 
sity of  Minnesota. 

At  the  close  of  the  meeting  announcement 
was  made  that  appropriations  aggregating 
$1,400,000  had  been  made.  The  most  impor- 
tant of  these  was  a  gift  of  $500,000  to  the 
medical  school  of  Yale  University.  As  had 
been  previously  announced,  the  (General  Edu- 
cation Board  has  decided  to  provide  funds 
necessary  to  enable  properly  located  and  organ- 
ized medical  schools  to  command  the  entire 
time  and  energy  of  their  teachers  in  the  main 
departments  of  medicine  and  surgery.  For 
this  purpose  a  million  and  a  half  dollars  has 
already  been  appropriated  for  the  Johns  H<^ 
kins  School,  and  $760,000  for  Washington 
University.  This  gift  of  $500,000  to  the  Yale 
Medical  School  was  made  on  condition  thai 
the  school  procure  complete  teaching  and  medi- 
cal control  of  the  New  Haven  Hospital,  and 
that  the  teachers  in  the  main  clinical  branches 
be  placed  on  the  full-time  or  university  basis. 

In  conformity  with  its  previous  policy  of 
making  gifts  to  increase  the  endowment  and 
extending  the  usefulness  of  promising  and 
serviceable  institutions  in  various  parts  of 
the  country,  the  following  appropriations  were 
made: 

Stevens  Institute  of  Technology $250^000. 

Elmira  College 100,000. 

Hendrix  CoUege 100,000. 

Washington  and  Lee  University 125,000. 

Wells  Ooflege 100,000. 

Wofford  CoUege 33,000. 


Junk  5, 1914] 


SCIENCE 


82S 


Increased  appropriations  were  made  to 
develop  the  work  in  secondary  education  which 
the  board  has  been  carrying  on  in  the  south 
for  ten  years.  The  board  haa  maintained  pro- 
fessors of  secondary  education  in  southern 
universities  and  inspectors  of  secondary  schools 
who  have  devoted  their  time  to  the  creation 
and  development  of  high  schools  in  their  sev- 
eral spheres. 

The  sum  of  $36,500  was  appropriated  for 
the  maintenance  of  rural  school  supervisors  in 
each  of  the  southern  states.  These  supervisors 
are  concerned  with  the  improvement  of  coun- 
try schools  and  with  the  introduction  into 
them  of  industrial  training  and  domestic 
science.  The  annual  subscription  of  $10,000 
toward  the  current  expenses  of  Hampton  In- 
stitute was  increased  to  $25,000,  an  annual 
subscription  of  $10,000  was  made  to  Tuskegee 
Institute,  and  one  of  $15,000  to  Spelman 
Seminary,  Atlanta. 

Parm  demonstration  work  on  an  educational 
basis  was  originated  by  the  General  Education 
Board.  The  plan  was  conceived  by  the  late 
Dr.  Seaman  A.  Knapp.  So  far  as  the  south- 
em  states  are  concerned,  congress  now  as- 
stiines  the  work  heretofore  supported  by  the 
General  Education  Board,  objection  having 
been  made  to  the  payment  of  the  officers  of 
the  Department  of  Agriculture  by  a  private 
contribution.  The  board  will,  however, 
continue  its  co-operation  with  agricul- 
tural colleges  in  the  work.  For  this  pnr- 
pofie,  $20,000  was  appropriated  for  farm 
demonstration  in  six  counties  in  Maine  and 
for  boys'  and  girls'  clubs  in  that  state.  A 
further  appropriation  of  $10,000  was  made  for 
similar  work  in  New  Hampshire. 

To  improve  education  in  the  rural  districts 
the  board  has  resolved  to  offer  to  support  in 
connection  with  state  departments  of  educa- 
tion, rural  school  agents.  An  appropriation 
€>£  $50,000  was  made  for  the  work  in  fifteen 
states.  A  general  agent  will  be  appointed  to 
keep  the  several  state  movements  in  touch  with 
one  another.  The  board  resolved  to  authoruse 
a.  study  of  training  for  public  health  service 
axid  of  the  organization  of  public  health  serv- 
ice in  England,  Germany,  Denmark  and  oth^ 


foreign  countries.  When  the  facts  have  been 
ascertained  a  conference  will  be  held  and  a 
concrete  scheme  formulated  for  schools  of 
public  health. 


THE  PACIFIC  ASSOCIATION  OF  SCIENTIFIC 

SOCIETIES 

The  fourth  annual  meeting  of  the  Pacific 
Association  of  Scientific  Societies  was  held 
at  the  University  of  Washingtouy  Seattle, 
May  21-23,  1914.  There  were  about  150  men 
from  the  Pacific  coast  and  from  Hawaii  at- 
tending the  various  societies  meeting  at  that 
time.  Of  the  sixteen  constituent  societies 
the  following  held  meetings:  The  Gordilleran 
Section  of  the  Qeological  Society  of  America, 
The  Seismological  Society  of  America,  Pacific 
Coast  Branch  of  the  American  Historical 
Association,  The  Pacific  Slope  Association  of 
Economic  Entomologists,  Pacific  Coast  PaliB- 
ontological  Society,  The  Cooper  Omitho* 
logical  Club,  Biological  Society  of  the  Pacific 
Coast,  California  Section  of  the  American 
Chemical  Society,  Puget  Sound  Section  of 
the  American  Chemical  Society,  and  the  San 
Francisco  Section  of  the  American  Mathe- 
matical Society.  The  following  societies  did 
not  hold  meetings  at  this  time :  The  Technical 
Society  of  the  Pacific  Coast,  California  Acad- 
emy of  Sciences,  Astronomical  Society  of  the 
Pacific,  The  Geographical  Society  of  the 
Pacific  and  the  San  Francisco  Society  of  the 
Archeological  Institute  of  America.  In  addi- 
tion to  the  above  eleven  societies  of  the  Pacifio 
Association  the  following  six  societies  of  the 
Pacific  Northwest  joined  with  the  Associa- 
tion: Seattle  Society  of  the  ArchflBological 
Institute  of  America,  Oregon  Section  of  the 
American  Chemical  Society,  The  Northwest 
Association  of  Teachers  of  History,  Govern- 
ment and  Economics,  Inter-Mountain  Section 
of  the  American  Chemical  Society,  The  Le 
Conte  Club,  the  proposed  Pacific  Coast  Branch 
of  the  American  Political  Science  Association 
and  the  Washington  Society  of  Social 
Hygiene. 

The  general  session  of  the  Association  was 
held  on  Saturday  evening,  before  which  spoke 
Acting  President  Landee,  of  the  University  of 
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Washin^n.  President  J.  C.  Branner,  Stan- 
ford University,  gave  an  address  on  ^'  Science 
and  the  State."  Dean  J.  Allen  Smith,  Uni- 
▼ersity  of  Washington,  read  a  piqper  on  **  The 
Citizen  and  the  State."  The  third  paper  was 
given  by  Professor  J.  0.  Merriam,  University 
of  California,  on  ^'  The  Oeological  History  of 
the  Human  Family  and  Its  Bearing  on  the 
Race  Problem."  In  1916  the  Pacific  Asso- 
ciation will  hold  no  meetings;  the  constituent 
societies  will  join  with  their  eastern  societies 
at  the  Fair  at  San  Francisco.  At  this  meeting 
of  the  association  a  constitution  was  approved 
by  the  executive  conmiittee  whereby  the  Pacific 
Association  will  become  the  Pacific  Division 
of  the  American  Association  for  the  Advance- 
ment of  Science.  The  constitution  was  re* 
ferred  to  the  constituent  societies  for  their 
action.  Since  there  is  to  be  no  meeting  in 
1915  the  change  of  associations  is  to  take 
place  at  the  end  of  the  1916  meeting  of  the 
American  Association  at  San  Francisco  in 
August  of  that  year,  provided  that  by  that 
time  two  thirds  of  the  constituent  societies 
have  approved  and  signed  the  constitution  and 
also  provided  that  the  Pacific  Division  is 
ready  with  its  officers  to  take  up  the  work  of 
the  Pacific  Association. 


SCIENTIFIC  VOTES  AND  NEWS 

Dr.  Jacques  Lobb,  of  the  Rockefeller 
Institute  for  Medical  Research,  has  been 
elected  a  corresponding  member  of  the  Paris 
Academy  of  Sciences  in  the  section  of  anatomy 
and  zoology,  in  succession  to  the  late  Lord 
Avebury. 

Professor  John  Howard  Appleton,  for  over 
fifty  years  an  instructor  at  Brovm  University 
and  since  1868  head  of  the  department  of  chem- 
istry, will  retire  at  the  end  of  the  present  aca- 
demic year  with  the  title  of  professor  emeritus. 

At  the  celebration  of  the  seventy-fifth  anni- 
versary of  the  founding  of  the  University  of 
Missouri,  held  at  Columbia,  Mo.,  June  8,  Pro- 
fessor Cassius  J.  Keyser  delivered  an  address 
on  behalf  of  the  alumni.  At  the  commence- 
ment exercises  the  university  conferred  upon 
him  the  degree  of  doctor  of  laws. 


Dr.  Mark  J.  Soheonbero  has  received  fte 
Lucien  Howe  prize  of  the  Medical  Society  of 
the  state  of  New  York  for  his  research  work 
on  ocular  anaphylaxis. 

Mr.  Clifford  Richardson,  consulting  engi- 
neer, has  been  elected  president  of  the  Associa- 
tion of  Harvard  Chemists,  and  vice-president 
of  the  Harvard  Engineering  Society  of  New 
York,  for  the  ensuing  year. 

Dr.  Theodore  C.  Merrill,  recently  assistant 
pathologist  in  the  office  of  forest  pathology  of 
the  Bureau  of  Plant  Industry,  has  been  ^h 
pointed  medical  assistant  in  the  Buieau  of 
Chemistry. 

The  C.  M.  Warren  conmiittee  of  the  Ameri- 
can Academy  of  Arts  and  Sciences  has  made 
the  following  grants: 

To  Prof  easor  George  H.  Burrows,  of  the  n&i?er* 
sity  of  Vermont,  a  grant  of  $250  for  work  ocm- 
neeted  with  the  measurement  of  equilibrium  con- 
centrations in  certain  reactions  of  organic  ehsa- 
iatrj,  with  the  special  purpose  of  determining  tbe 
free  energies  of  formation  of  the  compounds  in- 
volved. 

To  Professor  R.  F.  Brunei,  of  Btjn  Mawr  Ool- 
lege,  an  additional  grant  of  $400  for  the  pureban 
of  a  polarimeter  to  be  used  in  connection  with  his 
work  on  equilibria  in  organic  reactions  in  wkkh 
optically  active  radicals  are  concerned. 

To  Professor  S.  Lawrence  Bigelow,  of  the  Uni- 
versity of  Michigan,  a  grant  of  $200  for  the  pro* 
motion  of  hia  study  of  osmotic  membranes,  espe- 
cially thoae  of  a  metallic  nature. 

Mayor  Mftchel,  of  New  York  City,  accom- 
panied by  President  Thomas  Churchill  of  tbe 
Board  of  Education  and  City  Chamberlaiii 
Henry  Bruere,  have  this  week  visited  cities  of 
the  central  west  to  inspect  their  public  scfaoolfl 
and  teaching  systems. 

The  Harrington  lectures  of  the  medical  de- 
partment of  the  University  of  Buffalo,  by  Pro- 
fessor Ludwig  Pick,  of  Berlin,  were  announced 
for  the  evening  of  June  2  and  in  the  after- 
nocms  of  June  3  and  4.  The  title  was  ^  Some 
Recent  Advances  in  Pathological  Anatomy.'' 

Dr.  Ira  Remsen,  of  the  Johns  Hofddns  Uni- 
versity, addressed  a  large  University  of  IIH- 
nois  audience  on  May  18.  His  subject  was 
"  My  Acquaintance  with  Liebig  and  Wobler." 
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He  addressed  the  members  of  the  Ohicago 
Chapter  of  the  Sigma  Xi  at  their  Spring 
Quarter  dinner  on  May  19  upon  '^Remin- 
iscences of  Rowland  and  Sylvester." 

At  the  graduate  school  of  agriculture,  to  be 
held  at  the  University  of  Missouri,  Columbia, 
Mo.,  June  2d-July  24,  a  course  of  forty  lec- 
tures on  genetics  will  be  given  by  Professor  A. 
D.  Darbishire,  of  the  University  of  Edin- 
burgh; Professor  E.  M.  East,  of  Harvard  Uni- 
versity; Professor  M.  F.  Guyer,  of  the  Uni- 
versity of  Wisconsin,  and  Dr.  J.  A.  Harris,  of 
the  Carnegie  Institution.  Dr.  Otto  Appel,  of 
the  Imperial  Biological  Institute  at  Dahlem, 
Berlin,  will  lecture  at  this  school  on  the  dis- 
eases of  potatoes  and  cereals. 

At  the  329th  meeting  of  the  New  York  Elec- 
trical Society,  held  at  Columbia  University,  on 
May  25,  Dr.  L.  A.  Bauer  gave  an  illustrated 
lecture  on  "The  Non-magnetic  Yacht  Oar- 
negie.  Her  Work  and  Her  Cruises."  This  was 
followed  by  a  brief  informal  talk  on  "Aerial 
Navigation,"  by  Lieut.  John  Cyril  Porte,  R. 
N.,  with  especial  reference  to  the  proposed 
Rodman  Wanamaker  transatlantic  flight. 

The  University  of  Pennsylvania  library  has 
received  through  Dr.  John  K.  Mitchell  and 
Mr.  Langdon  Mitchell  about  500  volumes, 
forming  a  portion  of  the  library  of  their 
father,  the  late  Dr.  S.  Weir  Mitchell 

The  class  of  1910,  general  science  course, 
has  presented  to  the  Cooper  Union,  New  York 
City,  a  memorial  tablet  for  the  late  Professor 
William  A.  Anthony.  Mr.  John  F.  Hanbury, 
a  graduate  of  the  class,  said  that  Professor 
Anthony  had  established  at  Cornell  Univer- 
sity the  first  electrical  course  either  in  Europe 
or  America.  Professor  Edward  L.  Nichols,  of 
Cornell,  and  President  John  W.  Lieb,  of  the 
New  York  Edison  Company,  gave  tributes  to 
the  genius  of  Professor  Anthony. 

The  University  of  Birmingham  council  has 
passed  the  following  resolution:  "That  the 
council  desires  to  record  its  deep  sorrow  at  the 
death  of  Professor  Poynting,  who  so  faith- 
fully served  the  Mason  College  and  the  uni- 
versity for  thirty-four  years.  During  his  dis- 
tinguished career  as  professor  of  physics  he 


was  not  only  an  inspiring  teacher  and  investi- 
gator, but  bore  a  considerable  part  in  the 
develoimient.  of  the  college  and  of  the  univer- 
sity. His  keen  interest  in  all  that  concerned 
the  university,  its  staff,  and  its  students,  hia 
genial  and  attractive  personality,  will  be  long 
and  affectionately  remembered;  his  deaih 
leaves  a  gap  which  it  will  be  most  difficult  to 
fill.'' 

Db.  Alfred  E.  Barlow,  of  Montreal,  dis- 
tinguished for  his  work  in  Archean  and  min- 
ing geology,  a  former  member  of  the  Geolog- 
ical Survey  of  Canada  and  former  president 
of  the  Canadian  Mining  Institute,  was 
drowned  in  the  wreck  of  the  '^  Empress  of  Ire- 
land" on  May  29.  Dr.  and  Mrs.  Barlow 
were  together  on  a  vacation  trip  to  England 
and  both  were  lost  in  this  terrible  catastrophe. 

We  regret  also  to  announce  the  untimely 
death,  at  the  age  of  thirty-eight  years,  of 
Jesse  J.  Myers,  assistant  professor  of  physiol- 
ogy and  zoology  at  the  Michigan  Agricultural 
College,  East  Lansing,  Michigan.  Professor 
Myers  was  bom  in  Illinois  and  graduated  at 
the  University  of  Illinois  with  the  degree  of 
B.S.  in  1901.  Since  then  he  has  been  on  the 
staff  of  the  Michigan  institution,  having  spent 
some  of  his  vacation  months  in  study  at  the 
Universities  of  Illinois  and  Wisconsin.  Early 
in  April  he  went  to  New  Haven  to  enter  the 
Sheffield  laboratory  of  physiological  chemistry 
of  Yale  University;  and  he  died  after  a  very 
brief  illness  from  typhoid  fever  in  that  city 
on  May  28. 

Dr.  Paul  von  Mauser,  inventor  of  the 
Mauser  rifle,  has  died  at  Berlin,  aged  seventy- 
six  years. 

The  U.  S.  Senate  has  passed  the  Agricul- 
tural Appropriation  bill,  with  a  provision 
prohibiting  the  acceptance  by  government  em- 
ployees of  funds  from  the  General  Education 
Board  or  similar  institutions. 

The  Army  appropriation  bill  that  passed 
the  U.  S.  Senate  some  weeks  ago  provides  that 
the  appropriation  for  the  library  of  the  Sur- 
geon-General's Office  shall  be  conditional  on 
the  merging  of  this  library  with  the  Congres- 
sional Library.     Neither  the  surgeon-general 
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nor  the  librarian  of  congress  was  consulted, 
and  the  plan  is  opposed  by  them  and  by  all 
well-informed  physicians  and  men  of  science. 
It  may  be  assumed  that  the  amendment  will 
not  foe  concurred  in  by  the  House,  after  the 
question  has  been  brought  properly  to  its 
attention. 

The  Association  of  German  Men  of  Science 
and  Physicians  will  hold  its  eighty-sixth 
annual  meeting  this  year  at  Hanover  from 
September  20  to  26. 

The  international  committee  for  the  Inter- 
national Congress  of  Anatomy  has  decided 
that  the  next  meeting  shall  be  held  at  Amster- 
dam during  August,  1915. 

The  Eugenics  Besearch  Association  will 
hold  its  next  annual  meeting  on  Friday,  June 
19,  and  Saturday,  June  20, 1914,  at  Schermer- 
ihom  Hall,  Columbia  University,  New  York 
City.  The  program  will  consist  of  papers  by 
members,  a  symposium  upon  the  subject: 
^The  most  pressing  topics  for  research  in 
eugenics,*'  open  discussions,  and  a  general 
experience  meeting  for  institutional  officers 
and  eugenics  fieldworkers.  In  order  that  the 
details  of  the  program  of  papers  may  be  com- 
pleted as  early  as  possible,  contributors  are 
requested  to  notify  the  secretary  noi  later  than 
May  21,  giving  the  title  of  the  paper  and  the 
cunount  of  time  required. 

Sir  Arthur  Evanb  has  presented  to  the 
museum  of  the  University  of  Cambridge  the 
last  instalment  of  a  set  of  objects  selected  from 
the  collections  of  his  father,  the  late  Sir  John 
Evans.  The  gift  consists  of  121  specimens 
ranging  in  date  from  prehistoric  times  to  the 
eighteenth  century.  All  the  specimens  were 
found  in  Cambridgeshire  and  the  adjacent 
counties. 

Mrs.  Bussell  Saoe  has  given  to  the  State 
Museum,  Albany,  a  series  of  106  bird  paint- 
ings by  Louis  Agassiz  Fuertes,  of  lihaca.  The 
exact  amotmt  contributed  was  not  made 
public.  These  paintings  were  made  by  Mr. 
Fuertes  within  the  last  two  or  three  years  for 
reproduction  in  a  comprehensive  book  on  the 
birds  of  New  York  State. 


Bulletin  553  from  the  Harvard  College 
Observatory  signed  by  the  director.  Dr.  Ed- 
ward C.  Pickering,  and  dated  May  26,  states 
that  a  cablegram  received  at  this  observatcny 
on  May  21,  from  Professor  C.  D.  Perrine, 
director  of  the  Observatorio  Nacional,  C<»' 
doba,  Argentina,  states  that  the  orbit  of 
Zlotinsky's  Comet  is  found  to  be  similar  to 
that  of  Herschel's  Comet  of  1790.  ProfeeBor 
Edwin  B.  Frost,  director  of  the  Yeikes  Ob- 
servatory, writes  that  the  comet  was  seen  by 
several  observers  on  May  20  and  22  witii 
the  naked  eye.  Estimates  of  its  magni- 
tude on  May  22,  with  a  dear  sky,  deter- 
mined it  to  be  equivalent  to  a  fifth  mag- 
nitude star.  Photographs  were  obtained  by 
Professor  Barnard  on  May  18,  20  and  22,  tbe 
last  of  which  showed  a  tail  at  least  12^  long, 
extending  to  the  edge  of  the  plate,  resmDoUing 
the  tail  of  Oale's  Comet  as  photographed  by 
Professor  Barnard  in  1912.  Photogr^ihs  by 
Mr.  Parkhurst  with  a  15*  U.  V.  objectiTS 
prism.  May  20  and  22,  show  the  usual  oom- 
mentary  spectrum  with  large  knots  representixig 
the  CN  band  (A3883),  and  the  blue  band 
(A4787),  known  as  the  "fourth  carbao,"  be- 
side numerous  fainter  ones.  On  May  20  the 
green  band  (A5165),  known  as  the  "thirl 
carbon,"  was  well  sHown. 


UNIVERSITY    AND    EDUCATIONAL    NEWS 

A  GIFT  of  $100,000  for  the  erection  of  the 
first  of  Cornell  University's  residential  dormi- 
tories is  announced.  The  name  of  the  donor 
is  withheld. 

Nathaki^  H.  Stone,  of  the  class  of  1875, 
has  made  an  unrestricted  gift  to  Harvard  Uni- 
versity of  $50,000  in  memory  of  Heniy  Bald- 
win Stone  of  the  class  of  1873. 

The  University  of  Pennsylvania  is  given 
$25,000  under  the  will  of  Miss  Elizabeth  S. 
Shippen. 

Mr.  Bobekt  C.  Ooden  bequeathed  $20,000 
and  a  contingent  interest  in  one  third  of  t 
$50,000  fund  to  the  Hampton  Normal  and 
Agricultural  Institute. 

The  supreme  court  of  Massacliusetts  has  de- 
cided   that   the   Massachusetts    Institute  of 
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Technology  may  sell  its  Boylston  street  land, 
but  only  subject  to  the  restrictions  and  en- 
cumbrances of  abutters  established  by  the 
grant  of  the  land  to  the  institute  in  1861  by 
the  legislature.  The  institute  will  therefore 
probably  retain  its  present  site  for  part  of  its 
work. 

Appointmekts,  including  changes  in  title, 
have  been  made  at  Harvard  University  as  fol- 
lows: 

Comfort  Avery  Adams,  Abbott  and  James  Law- 
rence professor  of  engineering. 

'Maaaham  Aneeaki,  professor  of  Japanese  litera- 
ture and  life. 

Edwin  H.  Hall,  Bumf ord  professor  of  physics. 

Elmer  Peter  Kohler,  Abbott  and  James  Lawrence 
professor  of  chemistry. 

Boger  Irving  Lee,  professor  of  hygiene. 

Manoel  de  Oliveira  Limay  professor  of  Latin- 
American  history  and  economics. 

Bobert  Williamson  Lovett,  professor  of  ortho- 
pedics. 

William  Fogg  Osgood,  Perkins  professor  of 
mathematics. 

Wallace  Clement  Sabine,  HoUis  professor  of 
mathematics  and  natural  philosophy. 

Frank  Lowell  Kennedy,  associate  professor  of 
engineering  drawing. 

Howard  Thomas  EArsner,  assistant  professor  of 
pathology. 

At  Clark  College  Dr.  Eobert  H.  Qoddard, 
late  research  fellow  in  Princeton  University, 
has  been  appointed  instructor  in  physics.  Pro- 
fessor Carey  E.  Melville,  assistant  professor  of 
mathematics,  has  taken  on  the  duties  of  regis- 
trar of  the  college. 

Dr.  Samuel  Rittenhouse,  professor  of  biol- 
ogy at  Olivet  College,  has  been  elected  associ- 
ate professor  of  zoology  in  the  University  of 
Southern  California. 

Dr.  John  W.  Cox,  graduate  of  the  Syracuse 
University  College  of  Medicine  in  1912  and 
afterward  instructor  in  pathology  at  Syracuse, 
has  been  appointed  assistant  professor  of 
pathology  in  the  State  University  of  North 
Dakota. 

Da.  A.  F.  Shull,  assistant  professor  of  zool- 
ogy in  the  University  of  Michigan,  has  been 
promoted  to  a  junior  professorship. 


Byland  M.  Black,  A.M.,  professor  of  history 
and  political  science  in  the  State  Science 
School,  Wahpeton,  North  Dakota,  has  been 
elected  to  the  presidency  of  the  State  Normal 
Lidustrial  Institute  at  EUendale  of  that  state. 

Mr.  Q.  p.  Thomson,  scholar  of  Trinity  Col- 
lege, Cambridge,  and  son  of  Professor  Sir  J.  J. 
Thomson,  has  been  appointed  to  a  mathe- 
matical lectureship  at  Corpus  Christi  College. 


DISCUSSION  AND  COBBESFONDBNCE 

HAS  THE  WHITE  MAN  MORE  CHROMOSOMES  THAN 

THE  NEGRO? 

In  a  recent  number  of  Soienoe  (May  15, 
1914),  Professor  Michael  F.  Ouyer  complains 
that  in  my  recent  book  on  *^  Heredity  and 
Sex"  I  have  given  an  erroneous  impression 
concerning  the  relation  of  his  work  on  human 
spermatogenesis  to  that  of  Montgomery  on  the 
same  subject.  Professor  Guyer  objects  to  my 
statement  that  while  Montgomery's  account 
confirms  his  own  as  to  the  number  of  the 
chromosomes  it  "  is  in  disagreement  in  regard 
to  the  accessory."  I  think  my  statement  is 
correct,  but  in  order  that  the  reader  may 
judge  for  himself,  let  me  quote  Montgomery's 
own  summing  up: 

But  Guyer  concluded  that  the  two  aUosomes  [sex 
chromosomes]  always  pass  undivided  to  one  spindle 
pole  in  the  primary  spermatocytes,  reaching  then 
only  half  of  the  secondary  spermatocytes,  and  in 
these  dividing  presumably  equationally.  He  con- 
sequently argued  two  classes  of  spermatozoa  are 
produced  in  equal  numbers.  .  «  .  That  is  to  say,  he 
overlooked  the  variability  in  behavior  of  the  alio- 
somes  specially  studied  by  me. 

After  giving  his  reasons  for  thinking  that 
this  vcmahility  in  the  behavior  of  the  allo- 
Bomes  is  a  normal  process,  Montgomery  con- 
cluded that  there  would  ''be  four  classes  of 
spermatozoa  and  not  simply  the  two  classes 
distinguished  by  Guyer"  (p.  10).  And  in 
another  connection  Montgomery  writes 

...  if  there  be  only  two  classes  of  sperm,  as  Guyer 
argues,  and  one  kind  of  egg,  this  should  result  in 
equal  numbers  of  the  sexes  and  not  in  the  ratio 
actually  known. 

These  comparisons  that  Montgomery  has 
himself  made  seem  to  more  than  justify  my 
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remarks  that  he  is  not  in  agreement  with 
Ouyer  in  regard  to  the  accessory.  Ouyer  refers 
to  this  matter  as  only  a  "  slight  discrepancy  " 
but  to  my  own  way  of  thinking,  it  is  the  only 
evidence  (in  default  of  better  evidence,  un- 
fortunately)  on  which  we  can  at  present  judge 
concerning  the  nature  of  these  bodies  that 
Guyer  identifies  as  the  sex  chromosomes.  Irre- 
spective, therefore,  of  whether  Guyer  is  right 
or  wrong,  it  still  seems  to  me  that  Mont- 
gomery's statements  can  not  properly  be  said 
to  be  like  those  of  Guyer  except  for  a  *'  slight 
discrepancy.'' 

It  may  be  invidious  to  point  out  here  that 
the  kind  of  evidence  that  Guyer  admits  in 
favor  of  the  two  chromosomes  in  man  being 
sex  chromosomes  is  of  the  same  sort  as  the 
evidence  that  he  has  brought  forward  for 
similar  bodies  in  birds.  The  recent  thorough- 
going analysis  of  Pearl  and  Boring  has  made 
apparent  that  this  kind  of  evidence  is  in  itself 
inconclusive  and  unconvincing.  The  experi- 
mental evidence  indicates  very  strongly  that 
in  birds  the  female  is  heterozygous  for  a  sex 
factor. 

There  is  another  and  not  unimportant  differ- 
ence between  Guyer  and  Montgomery.  Guyer 
states  that  a  second  pairing  of  the  ordinary 
chromosomes  takes  place  in  man.  Mont- 
gomery says: 

I  have  seen  no  evidence  of  any  kind  of  such  a 
pairing  of  chromoaomes  in  the  secondary  sperma- 
tocytes, neither  in  my  own  nmterial  nor  in  that 
received  from  Guyer,  though  I  have  examined  fully 
two  hundred  division  stages  of  these  eases. 

While  the  second  point  does  not  bear  directly 
on  the  '' disagreement "  in  regard  to  the  sex 
chromosomes,  it  raises  a  doubt  as  to  the  value 
of  material  that  can  lead  to  such  diametrically 
opposed  results,  for  the  conflicting  statements 
relate  to  the  same  identical  preparations. 

In  order  that  no  misunderstanding  may 
arise  I  may  add  that  I  am  entirely  in  sympathy 
with  the  view  that  in  the  human  race  the  male 
is  heterozygous  in  a  sex  factor ;  for  the  experi- 
mental evidence  relating  to  sex-linked  inher- 
itance strongly  indicates  that  this  is  the  case. 

It  is  with  great  interest  I  note  in  the  last 
paragraph  of  Guyer's  paper  a  hint  (or  is  it 


intended  as  an  announcement?)  that  the  white 
man  has  more  chromosomes  than  the  negro— 
a  point  of  view  I  mentioned^  in  the  book  under 
discussion  as  a  possible  way  of  harmonizing 
Guyer's  results  with  those  of  v.  Winiwarter.  If 
the  suggestion  is  established,  some  revision 
may  be  necessary  concerning  the  Mendelian 
expectation  for  the  inheritance  of  skin  color 
in  the  black-white  cross. 

T.   H.    MOBOAH 


SCIENTIFIC  BOOKS 

INTRODUCTION     TO     THE     NEW    STATISTICS    WITH 
SPECIAL    REFERENCE    TO   THE    NEEDS   OF 

BIOLOGISTS 

The  number  of  guides  to  modem  statistical 
methods  consequent  upon  the  realization  that 
mathematical  analysis  is  necessary  for  the  full 
interpretation  of  series  of  observations  is  now 
so  large  that  it  may  be  helpful  to  the  banner 
to  point  out  some  of  their  chief  features. 

While  Francis  Galton's  '^  Hereditary  Oen- 
ius  "  of  1869  shows  the  influence  of  the  woik 
of  Quetelet,  his  ''Natural  Inheritance"  of 
1889  is  probably  the  first  book  published  in 
which  the  modem  student  can  find  any  con- 
sistent comprehensive  explanation  of  the  sta- 
tistical methods  as  applied  to  biological  prob- 
lems. While  this  classic  should  be  familiar 
to  every  statistician,  it  is  not  suitable  as  a 
guide  to  the  beginner,  for  the  formulae  there 
described  have  been  replaced  by  those  better 
suited  to  the  practical  routine  of  calculation. 

Among  the  earlier  treatises  on  the  new  sta- 
tistics— speaking  now  of  introductions  and 
guides,  not  of  original  work — may  be  men- 
tioned those  of  Duncker^  and  Davenport' 
written  from  the  standpoint  of  methods  and 
the  volume  of  Vernon*  prepared  more  as  a 

1  First  suggested  in  1912  by  Gathers  but  re- 
jected by  him. 

iDnneker,  O.,  "Die  Methods  der  VariatioM- 
statistik,"  ArMv.  /.  Eniwicklungsnteniumik  d. 
Organiamen,  Vol.  VIIL,  pp.  112-183,  1899. 

s  Davenport,  C.  B.,  ''SUtistieal  Methods  with 
Special  Beferenee  to  Biological  Variation,"  Nev 
York,  1899,  second  ed.,  1909. 

>  Vernon,  H.  M.,  "Variation  in  Animals  and 
Plants,"  New  York,  1903. 
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summary  of  progress  in  the  study  of  Tariation, 
but  giving  some  elementary  explanations  of 
methods. 

Of  more  recent  works  those  of  the  greatest 
value  have  appeared  in  the  English  language. 
It  would  have  been  too  much  to  expect  that 
the  influence  of  the  newer  work  would  extend 
as  far  as  Madrid  and  affect  the  ''  Tratado  Ele- 
mental de  Estadistica  "  of  Menguez  y  Vicente 
(1907)  but  something  better  might  have  been 
expected  of  France  and  Germany.  How  back- 
ward they  are  can  be  seen  from  such  essays  as 
Zizek's  "Soziologie  und  Statistik/'  Miinchen 
und  Leipzig,  1911,  or  those  in  the  "Fest- 
schrift*' for  Georg  von  Mayr,  "Die  Statistik 
in  Deutschland  nach  ihrem  heutigen  Stand," 
Miinchen  und  Berlin,  1911.  Such  works  as  F. 
Fauie's  "Element©  de  Statistique"  and 
Maciejewski's  "Nouveau  Fondements  de  la 
Theorie  de  la  Statistique"  (1911)  have,  in 
spite  of  their  attractive  titles,  no  practical 
value  to  the  biologist — or,  as  far  as  the  present 
reviewer  can  see,  to  any  one  else.  Nor  can 
anything  be  said  in  favor  of  Al.  Kauffmann's 
**  Theorie  und  Methoden  der  Statistik,"  just 
published  (Tiibingen,  1913). 

Forscher's  recent  book*  seems  to  be  a  serious 
attempt,  apparently  done  in  almost  complete 
ignorance  or  with  all  but  a  total  disregard  of 
the  fundamental  calculus  of  the  English 
school,  to  obtain  a  better  theoretical  (mathe- 
matical) basis  for  statistical  formulse.  Of  the 
soundness  of  the  mathematical  work,  I  am  not 
able  to  judge ;  nor  does  it  particularly  concern 
us  here,  for  practically — ^that  is,  as  a  tool  for 
the  man  grappling  with  practical  statistical 
problems — the  work  has  little  immediate  value. 

Turn  now  to  introductory  works  which  may 
be  of  value  to  the  beginner. 

Many  biologists  and  others  are  very  deeply 
indebted  to  the  sections  on  Heredity,  Selection 
and  Evolution  in  the  second  edition  of  Pear- 
son's "Grammar  of  Science"  for  their  first 
knowledge  of  the  new  methods.     The  second 

*  Forscher,  H.,  *  *  Die  Statieche  Methode  als  Selb- 
Btandige  Wissenschaft.  Eine  EinftUirung  in 
deren  Fundamente  und  GrundzUge,"  Leipzig, 
1913. 


edition  is  out  of  print,  but  a  third  is  being 
issued. 

"  The  Primer  of  Statistics  "  (London,  A.  & 
C.  Black,  1909)  prepared  by  the  Eldertons  at 
the  suggestion  of  Sir  Francis  Galton  is  for  the 
general  public  rather  than  for  one  who  hopes 
to  prepare  for  investigation.  King's  little 
book*  although  containing  something  of  the 
newer  methods  is  for  the  social  rather  than  for 
the  biological  student  and  is  far  too  elementary 
for  those  who  wish  to  do  research  work.  Elder- 
ton's  book*  not  only  embodies  the  actuaries^ 
viewpoint,  but  presupposes  the  actuaries'  train- 
ing. Thus  as  a  firsi  book  it  is  quite  beyond 
the  depth  of  the  average  biologist^  but  if  he  is 
working  seriously  in  statistics  it  is  most  help- 
ful on  his  table. 

That  Eugene  Davenport's  book^  on  breed- 
ing— with  all  its  points  concerning  which  the 
doctors  in  mathematics  and  the  doctors  in 
biology  will  disagree — is  a  pretty  good  intro- 
duction for  a  certain  class  of  readers  is  per- 
haps sufficiently  established  by  the  influence 
which  it  has  evidently  exerted  in  our  agricul- 
tural institutions.  One  recog^iizes  the  scissors 
and  paste  nature  of  the  volume,  but  this  char- 
acteristic it  shares  with  practically  all  the 
other  introductions  to  statistical  methods:  the 
compilation  is  only  a  little  more  obvious  and 
the  compiler  distinctly  more  honest  in  the 
acknowledgment  of  original  sources  than  is 
sometimes  the  case. 

Thomdike*  several  years  ago  prepared  an 
introduction  for  the  use  of  psychologists  which 
has  recently  (1913)  been  issued  in  a  much- 
amplified  second  edition.  The  work  is  more 
elementary  and  far  more  verbose  than  the  book 
by  Brown.*    For  this  reason,  Thomdike's  text 

«King,  W.  L,  "Elements  of  Statistical 
Method,"  New  York,  Macmillan,  1912.  Cf,  Sci- 
KNCE,  N.  8.,  Vol.  36,  p.  519,  1912. 

«  Elderton,  W.  P.,  '  *  Frequency  Curves  and  Cor- 
relation," London,  C.  &  E.  Layton,  1906. 

T Davenport,  E.,  "Principles  of  Breeding," 
with  an  appendix  on  Statistical  Methods  by  H.  L. 
Rietz,  1907. 

8  Thorndike,  E.  L.,  ' '  An  Introduction  to  the 
Theory  of  Mental  and  Social  Measurements," 
New  York,  1904. 

» Brown,  W.,  "The  Essentials  of  Mental  Meas- 
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is  better  as  an  introductory  work  for  most 
American  students,  while  Brown's  more  tech- 
nical and  more  comprehensive  book  is  indis- 
pensable to  those  who  care  to  do  really  serious 
research.  In  this  connection  the  work  of 
XTrban^^  may  also  be  mentioned. 

The  most  comprehensive  text  on  modem 
statistics — an  introduction  to  statistical  theory 
rather  than  a  guide  to  the  application  of 
statistical  analysis  in  any  particular  field — is 
that  of  Yule,^^  who  has  brought  to  his  task 
the  training  of  an  assistant  in  Karl  Pearson's 
laboratory.  To  all  those  who  must  use  statis- 
tical f  ormuls  without  being  able  to  read  with 
ease  the  fundamental  papers — and  this  com- 
prises all  but  a  handful  of  the  workers — ^Yule's 
book  is  indispensable.  The  simpler  statistical 
processes  are  all  treated  with  care  and  clear- 
ness, and  with  a  terseness  refreshing  after  the 
verbiage  of  works  written  from  the  biological 
viewpoint.  One  must  commend  the  careful 
system  of  cross  reference,  which  should  greatly 
facilitate  the  use  of  the  book,  and  the  very  com- 
plete and  annotated  bibliography  which  should 
inspire  the  student  to  study  original  sources. 
The  student,  moreover,  should  remember  that 
even  Mr.  Yule's  book  does  not  render  this  un- 
necessary, for  in  the  text  some  subjects  of 
great  importance  are  not  treated  at  all.  For 
example,  one  misses  a  discussion  of  Pearson's 
various  types  of  frequency  curves  which  have 
been  used  with  such  success  for  the  past  sev- 
eral years  in  describing  a  great  variety  of  phe- 
nomena. The  classical  fourfold  correlation 
method  is  also  omitted.  The  most  flagrant 
fault  of  the  book  is  the  putting  forward  of 
certain  measures  of  association  and  correla- 
tion, which  are  worthless,**  but  which,  because 
of  their  simplicity,  are  likely  to  be  widely  used 

urements,"    Cambridge    Uniyersity    Press,    1911. 

10 Urban,  P.  M.,  ''The  Application  of  Statis- 
tical Methods  to  the  Problems  of  Psycho-Physiea," 
Philadelphia,  1908. 

11  Yule,  G.  U.,  "An  Introduction  to  the  Theory 
of  Statistics, ' '  London,  Chas.  Griff  en  and  Co., 
1911,  2d  edition  later. 

"See  Heron,  Biometrika,  Vol.  8,  pp.  109-122, 
1911;  K.  Pearson  and  D.  Heron,  Biomeirika^ 
Vol.  9,  pp.  159-315,  1918. 


by  those  who  prefer  ease  of  calculation  to  cor- 
rectness of  result. 

The  guides  which  are  available  the  beginner 
must  use :  but  he  should  know  that  there  is  not 
only  no  royal  road,  but  as  yet  no  Baedeker,  to 
statistical  analysis.  Here,  as  is  w<Hit  to  be  tiie 
case  with  text-books,  the  gruides  have  for  ihe 
most  part  been  written  by  men  who  have  not 
distinguished  themselves  by  exploration  into 
the  territory  through  which  they  now  propoee 
to  lead  others.  The  real  student  will,  there- 
fore, be  vigilantly  skeptical,  and  will  go  as  far 
as  he  is  able  to  the  original  sources  to  read 
and  weigh  for  himself. 

Taking  the  books  mentioned  in  this  reviev 
as  a  class,  the  greatest  criticism  that  can  be 
made  is  not  that  there  are  blunders  in  state- 
ment and  misprints  in  formuLe,  but  ^t 
throughout  there  is  an  incautious  attitude 
towards  the  real  difficulties  which  the  stadent 
is  to  encounter,  or  even  a  positive  aasorsnce 
that  dangers  are  only  apparent.  Nothing  could 
be  farther  from  the  truth,  for  in  higher  sta- 
tistics innumerable  pitfalls  surround  de  in- 
vestigator. Serious  harm  has  been  done  by 
telling  the  beginner  that  he  need  not  under- 
stand  the  formulae  to  use  them.  Neither  is  it 
necessary  for  a  chemist  to  understand  his 
reagents!  To  be  sure,  most  of  us  have  of 
necessity  to  work  with  but  little  knowledge  of 
the  mathematics  which  lie  back  of  the  for^ 
mulae,  but  it  is  the  obvious  duty  of  the  student 
who  proposes  to  use  these  newer  tools  of  re- 
search to  learn  aU  that  he  can  concerning 
the  assumptions  upon  which  the  formuhe 
rest  in  order  that  he  may  apply  them  with 
intelligence. 

Finally,  the  beginner  must  realize  that  it 
is  as  impossible  to  gain  a  working  knowledge 
of  statistical  methods  from  a  text-book  with- 
out experience  in  the  routine  of  measurement, 
computation  and  interpretation  as  to  acquire 
proficiency  as  an  organic  chemist  outside  the 
laboratory.  It  takes  years  of  hard  work  to 
make  a  proficient  biometrician — althoui^ 
some  have  to  their  own  satisfaction  qualified 
for  the  writing  of  texts  much  more  easily. 

J.  Arthur  TTABimi 
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THREE  TEXT-BOOKS  IN  BIOLOGY 

The  Principles  of  Biology.   By  J.  I.  Hamaker. 

Philadelphia,    P.    Blakiston's    Son    &    Go. 

1913.    8vo.    Pp.  X  4-469.    267  illustrations. 

Within  the  brief  space  of  488  pages,  the 
Author  of  this  little  volume  has  condensed  a 
large  amount  of  accurate  information.  As  is 
stated  in  the  preface,  the  book  has  been  pre- 
pared as  a  substitute  for  the  lecture  notes  of 
the  ordinary  pupil  and  of  its  superiority  over 
Buch  sources  of  information,  or  misinforma- 
tion, there  can  be  no  doubt.  After  a  very  brief 
introduction,  there  follows  over  a  hundred 
pages  on  plant  biology  and  over  three  hundred 
on  animals.  Brief  laboratory  directions  are 
included  and  a  great  variety  of  subjects  are 
dealt  with.  A  general  review  of  plant  physiol- 
ogy is  followed  by  an  account  of  the  classes  of 
plants  and  a  consideration  of  their  ecology.  In 
a  similar  way  the  general  physiology  and 
morphology  of  animals  is  followed  by  a  de- 
scription of  the  classes  of  the  animal  kingdom. 
The  whole  account  is  concluded  by  an  inter- 
esting section  on  general  principles  such  as  the 
structure  of  the  cell,  embryology,  origin  of 
8i>ecies,  adaptations,  etc.  In  fact  the  list  of 
headings  at  once  indicates  the  scope  and  short- 
comings of  the  book,  for  with  so  much  to  be 
covered  and  with  so  litde  efpace  in  which  to  do 
it,  much  of  the  treatment  is  necessarily 
abridged  and  inadequate.  Yet  as  a  condensa- 
tion the  volume  has  many  points  in  its  favor. 
The  illustrations  are  often  very  good,  partic- 
ularly some  of  those  taken  from  photographs 
of  the  original  objects. 

Elementary  Biology.    Plant,  Animal,  Human. 

By  J.  E.  Peabodt  and  A.  E.  Hunt.    New 

York,  The  Macmillan  Company,  1918.    8vo. 

Pp.  Dd  + 170  + 194  +  209.    Over  800  iUus- 

trations. 

This  volume  is  avowedly  intended  for  high 
schools  and  covers  those  parts  of  botany,  zool- 
ogy and  a  study  of  the  human  being  that  are 
most  worthy  of  emphasis.  The  general  struc- 
ture and  physiology  of  plants  is  first  dealt 
with,  then  their  relation  to  human  welfare, 
and  finally  their  classification.  Under  animal 
biology  chapters  are  devoted  to  insects,  birds, 
frogs,  fishes,  crayfishes  and  their  allies,  and  the 


one-celled  animalcules.  The  remaining  groups 
of  the  animal  kingdom  are  briefly  considered 
in  a  final  chapter.  The  section  on  man  is  mostly 
concerned  with  his  physiology.  The  chapter 
on  stimulants  and  narcotics  is  particularly  to 
be  recommended  in  contrast  to  similar  chap- 
ters in  the  older  school  physiologies.  There  is 
an  appendix  that  contains  many  useful  sug- 
gestions to  the  teacher  and  the  volume  is  con- 
cluded by  a  good  index.  Most  of  the  illustra- 
tions are  excellent,  but  in  Fig.  26  the  size  of 
the  head  in  comparison  with  that  of  the  vis- 
cera is  quite  misleading  and  Fig.  99  is  un- 
necessarily crude.  It  is  to  be  regretted  that 
the  three  sections  of  which  the  book  is  com- 
posed should  have  been  separately  paged  and 
their  figures  separately  numbered.  It  is  diffi- 
cult to  see  how  this  can  be  anything  but  an 
inconvenience  unless  it  is  intended  to  allow 
the  publisher  to  divide  the  book  easily  into 
its  three  separate  parts. 

An  Introduction  to  Zoology.    By  R.  Lulhaic. 

London,  Macmillan  and  Go.,  Limited,  1918. 

8vo.    Pp.  467.    828  illustrations. 

This  volume  is  on  most  conservative  lines 
even  to  the  classical  quotation  preceding  the 
introduction.  It  takes  up  in  methodical  fash- 
ion group  after  group  of  the  invertdbrates  and 
thus  includes  an  account  of  all  the  chief 
divisions  of  the  lower  animals.  The  author 
believes  there  is  place  for  such  a  compact 
volume  as  this  and  that  it  should  be  read  by 
those  pupils  who  spend  much  of  their  time  in 
the  laboratory.  The  book  is  like  so  many  that 
have  been  published  in  the  last  decade  that  it 
carries  scarcely  the  air  of  novelty.  In  a  read- 
ing text  such  as  this  it  is  unfortunate  that  so 
interesting  and  important  a  group  as  the 
chordates  should  have  been  intentionally 
omitted.  For  originality  of  treatment  and  an 
air  of  modernity  this  volume  is  much  behind 
the  other  two  already  noticed. 

O.  n.  Pabkeb 


THE  ATOMIC  WEIGHT  OF  LEAD  OF  BADIO-- 

ACTIVE  OBIGIN 

The  atomic  weight  of  lead  obtained  from 
radioactive  minerals  has  recently  been  studied 
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by  Professor  Theodore  W.  Richards,  of  Har- 
vard University,  and  Mr.  Max  E.  Lembert, 
who  came  to  America  from  the  Grand  Ducal 
Technical  School  of  Karlsruhe  for  this  pur- 
pose, on  the  initiative  of  Professor  Bredig  and 
Dr.  Fajans.  The  latter  well-known  investi- 
gator, as  well  as  Sir  William  Ramsay,  Pro- 
fessor Boltwood,  Miss  Oleditsch  and  Mr. 
Miner  generously  provided  the  experimenters 
with  residues  containing  lead  of  this  sort  It 
was  found  that  all  the  lead  obtained  from 
uraninite,  camotite  or  thorianite  exhibited  a 
lower  atomic  weight  than  ordinary  lead,  the 
deficiency  amounting  in  one  case  to  as  much 
as  0.75  unit.  The  ultra-violet  spectrum  of  a 
typical  specimen  appeared  to  be  exactly  iden- 
tical with  that  of  ordinary  lead.  The  neces- 
sary inference  seems  to  be  that  lead  from 
radioactive  sources  consists  of  a  mixture  of  at 
least  two  substances,  of  which  one  is  ordinary 
lead.  The  foreign  substance  must  be  very 
similar  to  ordinary  lead  and  very  difficult  if 
not  impossible  to  eliminate  by  chemical  means; 
for  many  precautions  were  taken  to  purify  the 
samples.  This  amazing  outcome  is  contrary  to 
Harvard  experience  with  several  other  ele- 
ments, notably  copper,  silver,  iron,  sodium  and 
chlorine,  each  of  which  has  been  found  to  have 
a  constant  atomic  weight,  no  matter  what  the 
source  may  have  been.  The  new  results  on 
radioactive  lead  are  qualitatively  in  accord 
with  a  recent  hypothesis  brought  forward 
independently  by  Fajans,  by  Russell,  and  by 
Soddy,  although  quantitatively  not  exactly 
consistent  with  it.  A  preliminary  paper,  set^ 
ting  forth  the  detailed  methods  and  results, 
was  sent  to  press  on  May  14,  and  will  appear 
in  the  July  number  of  the  Journal  of  th» 
American  Chemical  Society.  The  research 
was  generously  subsidized  by  the  Carnegie 
Institution  of  Washington. 


SPECIAL  ARTICLES 

THE    PRODUCTION   OF    UALES   AIO)   FRMALBS   OON- 

TROLLED    BT    FOOD    00NDITI0K8    IN 

HTDATINA  8ENTA 

The  factors  that  regulate  the  production 
of  the  sexes  in  the  rotifer  Hydatina  senta 


have  been  zealously  sought  for  during  the 
past  twenty-five  years  and  various  resolts 
have  been  obtained.  Temperature,  starva- 
tion of  the  young  females,  unknown  external 
agents,  and  finally  the  intangible  unknown 
internal  factors,  have  been  decided  to  be  the 
potent  influences  that  regulate  the  sex  ratio 
in  the  parthenogenetic  reproduction. 

Mitchell^  has  recently  experimented  with 
the  rotifer  Asplanchna  and  has  found  that  a 
sudden  change  of  the  food  will  bring  aboat 
the  production  of  a  certain  one  of  the  poly- 
morphic forms  of  this  rotifer.  This  partic- 
ular form  of  the  female  produces  males.  He 
therefore  concludes  that  a  change  of  food 
eventually  causes  male  individuals  to  be  pro- 
duced. He  suggests  that  this  food  factor  may 
be  found  to  regulate  the  sex  production  in 
Hydatina  senta. 

Some  time  ago  it  was  shown  by  Whitneiy* 
that  uniform  food  conditions  caused  a  pro- 
duction of  only  females  for  289  generations  in 
Hydatina  senta.     Since  that  time  many  at- 
tempts have  been  made  to  find  some  food  con- 
ditions that  would  cause  the  females  to  pro- 
duce only  male   offspring.     Many  kinds  d 
mixed  cultures  of  various  protozoa  have  been 
tried  as  food  and  a  varied  assortment  of  re- 
sults have  been  obtained.     This  winter  pme 
cultures  of  several  species  of  protozoa  have 
been  grown  and  more  definite  results  have 
been    obtained.      Several   kinds    of   colorless 
flagellates  as  well  as  several  kinds  of  green 
flagellates  were  reared  and  used  as  food  for 
Hydatina  senta.     Some  were  tried  as  a  con- 
tinuous diet  and  others  were  used  in  an  inter- 
rupted diet.    The  colorless  flagellate,  Polyioma, 
was  found  to  be  the  most  satisfactory  as  a 
continuous   diet  for  producing  only  female 
offspring.     A  species  of  the  green  flageflate 
DunalieUa  (Teodor)  or  Cklamydomonas  (Cohn) 
was  found  to  be  the  most  effective  in  causing 
the  females  to  produce  a  high  percentage  of 
male  offspring  by  an  interrupted  diet. 

Some  fertilized  eggs  were  taken  in  Novem- 
ber from  a  covered  culture  jar  of  rotifers  that 

1  Jour.  Exper.  Zool.,  Vol.  15,  Angost,  1913. 
iBiol  BiOl.,  Vol.  22,  1912. 
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was  made  in  1908  and  had  been  standing  un- 
changed since  that  time.  A  general  new  col- 
ture  of  rotifers  was  made  from  these  fertilized 
eggs  and  then  a  few  females  were  selected  at 
random  and  fed  upon  a  continuous  diet  of  the 
colorless  Polytoma  in  watch  glasses.  After  a 
few  generations  a  very  high  percentage  of 
females  were  produced.  At  this  period  adult 
females  were  taken  from  several  of  the  watch 
glasses  and  placed  in  some  filtered  water  from 
a  jar  in  which  a  general  culture  of  rotifers 
were  thriving.  Then  there  was  added  to  this 
culture  water  the  green  flagellate,  DunalieUa. 


ous  diet  of  Polytoma  to  a  diet  of  the  green 
Dunaliella^ 

Several  other  green  flagellates  have  been 
reared  and  used  as  food,  but  they  do  not  seem 
to  be  effective  in  causing  males  to  be  produced. 
Many  other  observations  are  being  made  in 
a  further  study  of  the  problem,  and  the  de- 
tailed results  together  with  the  exact  methods 
used  will  be  published  in  a  later  paper. 

D.  D.  Whttney 

Biological  Labosatobt, 

WSSLBTAN  UNIVSBSITT, 
MiDDLBTOWN,    OONN. 


Continuous 
Polytoma  Diet 

Adult  Females  taken  flrom  Cultures  that  had  been  Llvinc  on  a  Continuous  Diet  of  /\>/ytoma,  a  Col- 
orless Flagellate,  for  SOTeral  Generations  and  Put  upon  a  New  Diet,  the  Green  Flagellate,  Dunalitlla 
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The  controls  were  also  placed  in  this  filtered 
culture  water  and  the  colorless  flagellate  Poly- 
toma  was  added. 

The  above  table  giving  the  details  of  two 
ezi)eriments  shows  the  decided  and  striking 
results  obtained.  The  continuous  diet  of 
Polytoma  caused  the  adult  females  to  produce 
6  +  per  cent.,  as  an  average,  of  daughters  that 
were  male-producers,  while  the  diet  of  the 
green  Dunaliella  that  was  given  to  the  other 
adult  females  caused  them  to  produce  as  an 
average  79  -f-  per  cent,  of  daughters  that  were 
male-producers. 

These  experiments  are  not  exceptional,  but 
are  only  two  from  many  others  already  com- 
pleted that  are  equally  as  good  as  these  and 
which  were  obtained  in  a  series  of  successive 
experiments.  In  all  other  experiments  during 
the  last  eight  years  on  Hydatina  aenta  there 
has  occurred  from  time  to  time  a  sudden  pro- 
duction of  males,  but  such  experiments  never 
could  be  repeated  with  equal  success.  Now 
the  male-producing  females  can  be  caused  to 
appear  at  any  time  from  any  stock  in  the  lab- 
oratory by  the  sudden  change  from  a  continu- 
s  Females  which  produce  male  oif  q>riiig. 


THE  AMEBICAN  PHILOSOPHICAL  SOCIETY 

Thb  annual  general  meeting  of  the  American 
Philosophical  Society  was  held  in  the  rooms  of  the 
society  in  Philadelphia,  April  23  to  25  inclusive, 
and  constituted  a  most  interesting  series  of  ses- 
sions. There  was  a  large  number  of  papers  pre- 
sented, their  general  character  being  of  a  high 
order  of  merit  and  the  scope  of  subjects  included 
being  wide. 

The  meeting  was  opened  on  Thursday  after- 
noon, President  W.  W.  Keen,  LL.D.,  in  the  chair, 
when  the  following  papers  were  read: 

The  Physical.  Cause  of  the  Unsymmetrieal  Equi- 
librium of  the  Earth  Between  the  Land  and 
Water  Hemispheres,  with  a  Theorem  on  the  At- 
traction of  the  Terrestrial  Spheroid:  T.  J.  J. 


Some  Ohservo^ions  on  the  Psychology  of  Juries 
and  Jurors:  Pattebson  Du  Bois,  Esq. 

Factors  of  Influence  in  the  Origin  and  Circulation 
of  the  Cerehro-spinaX  Fluid:  Ohablxs  H. 
Fbazixb. 

Aspects  and  Methods  of  the  Study  of  the  Mechan- 
ism of  the  Heart  Beats:  Alfbxd  E.  Cohn.  (In- 
troduced by  Dr.  Keen.) 
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Interest  in  the  mechanism  of  the  heart-beat  was 
stimulated  by  the  discovery  that  the  electric  cur- 
rents which  the  heart  discharged  daring  contrac- 
tion could  be  refl^tered  bj  a  moderately  sensitive, 
but  rapidly  reacting  galvanometer.  A  general  use 
of  such  galvanometers  was  introduced  in  1906-08. 
At  the  same  time  structures  dealing  with  impulse 
formation  (the  sine-auricular  node  of  Keith  and 
Flack)  and  conduction  (the  auriculo-ventricular 
node  of  Asehoif-Tawara  and  the  auriculo-ventric- 
ular bundle  of  Kent  and  His,  Jr.)  in  the  heart 
were  discovered.  These  discoveries  form  the  basis 
of  contemporary  studies. 

The  various  waves  which  are  found  in  the 
electrocardiogram,  which  is  the  name  given  to  the 
photographed  curves  of  the  cardiac  action  cur- 
rents, have  been  identified  as  representing  definite 
events  in  the  cardiac  cycle.  The  validity  of  elec- 
trocardiograms as  records  has  been  established,  not 
only  for  different  classes  of  animals,  but  for  species 
as  well.  So  far  as  man  is  concerned,  records  can 
be  differentiated  as  between  individuals,  and  the 
record  of  the  individual  recognized  over  long  peri- 
ods of  time  as  peculiarly  his  own.  This  individ- 
uality of  records  applies  not  only  to  normal,  but 
also  to  abnormal  conditions. 

Alterations  in  the  established  form  of  electro- 
cardiograms occur,  and  the  conditions  which  cause 
a  number  of  the  changes  were  described.  Most  of 
these  conditions  depend  on  changes  within  the 
structure  of  the  heart,  while  others  on  the  physical 
relation  of  the  heart  to  the  body  of  the  individual. 
Finally,  a  number  of  observations  indicating  the 
value  of  the  galvanometric  method  in  studying  the 
control  of  the  central  nervous  system  over  the 
heart  were  presented. 

The  Kinetic  System:  GxoBOX  W.  CULX. 

Animals  are  transformers  of  energy.  Adapta- 
tion to  environment  is  made  by  means  of  a  kinetic 
system  of  organs  evolved  for  the  purpose  of  con- 
verting potential  energy  into  heat  and  motion. 
The  principsl  organs  comprising  the  kinetic  sys- 
tem are  the  brain,  the  thyroid,  the  suprarenals,  the 
liver  and  the  muscles.  The  brain  is  the  great  cen- 
tral battery  which  drives  the  system,  the  thyroid 
governs  the  conditions  favoring  tissue  oxidation; 
the  adrenals  govern  immediate  oxidation  proc- 
esses; the  liver  fabricates  and  stores  glycogen; 
and  the  muscles  are  the  final  means  by  which  the 
latent  energy  is  converted  into  heat  and  motion. 
The  positive  evidence  regarding  the  response  made 
by  these  organs  to  various  forms  of  stimulation 
contained  in  a  large  amount  of  experimental  data 


is  verified  by  the  negative  evidence  that  the  power 
of  the  body  to  convert  latent  into  kinetic  energj 
is  impaired  or  lost  when  the  brain,  the  thyroid, 
the  suprarenals,  the  liver  or  the  muscles  are  im- 
paired. 

Clinical  as  well  as  experimental  evidence  shows 
that  any  change  in  any  link  of  the  kinetic  chain 
modifies  the  entire  kinetic  system  proportionately. 
Such  a  change  may  result  in  an  immediate  break- 
down— acute  shock;  or  else  the  gradual  modiflea- 
tion  of  one  or  more  of  the  kinetic  organs  may  give 
rise  to  a  number  of  diseases.  This  theory  has  al- 
ready given  us  the  shockless  operation  and  it  opeDS 
a  possibility  of  controlling  certain  chronic  dis- 
eases which  are  the  result  of  overstimulatioit  of 
one  or  more  of  the  organs  in  the  kinetic  chais. 

The    Hereditary    Basis    of    Certain    Emotiofui 
States:  Chables  B.  Davbnfobt. 

Syriac  Socrates— A  Study  in  Syrian  PhOosopkf: 

W.  BOlf  AINX  NSWBOLD. 

The  speaker  argued  that  this  dialogue,  which  Ins 
been  entirely  neglected  since  its  publication  in 
185^,  represents  a  philosophical  system  so  inti- 
mately related  to  that  of  Bardaisan  of  Edessa,  that 
it  must  be  regarded  as  written  either  by  him  or  hy 
some  member  of  his  school. 

The  Evolution  of  Pine  Barren  Plants:  John  W. 


Segregation  of  "Unit  Characters"  in  the  Z^gets 
of  (Bnothera  with  Twin  and  Triplet  Byhridi  m 
the  First  Generation:  GsoBai  Francis  Atcin- 

80N. 

The  segregation  of  "unit  characters''  is  a  pbe- 
nomenon  now  widely  and  well  known,  particnlsiiy 
as  it  relates  to  Mendelian  segregation,  with  Qis 
production  of  different  hybrid  types  in  the  second 
generation.  But  the  segregation  of  several  dis- 
tinct hybrid  types  in  the  first  generation  of  a 
cross  between  two  species  is  a  rare  phenomenon. 
The  fundamental  distinction  between  these  two 
types  of  segregation  is  apt  not  to  be  appreeiated 
at  once,  since  we  are  so  accustomed  to  think  in 
terms  of  Mendelian  segregation. 

Further,  in  Mend^ian  segregation,  the  produc- 
tion of  ''dihybrids,"  *'trihybrids,"  etc,  accord- 
ing  to  the  number  of  contrasting  allelomorphs  ia 
the  parents,  is  so  familiar  that  it  requires  some 
special  emphasis  for  the  mind  to  grasp  how  funda* 
mentally  different  "twin  hybrids"  are  from  di- 
hybrids,  "triplets"  from  trihybrids,  etc 

In  the  experimental  studies  here  briefly  out- 
lined the  two  parents  are  (Bnothera  nutans  and  (K» 
pycnocarpa,  wild  species  of  the  evening  primrose 
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in  the  vicinity  of  Ithaca,  N.  Y.  They  differ  by 
more  than  thirty  easily  recognizable  contrast  pairs 
of  ''unit  characters,"  or  allelomorphic  pairs,  or, 
in  terms  of  the  '' presence  and  absence"  hypoth- 
esis, there  are  more  than  sixty  ' '  factors ' '  of  recog- 
nizable characters  Tvhich  meet  in  the  fertilized  egg 
of  the  cross  between  the  two  parents.  These  char- 
acters relate  to  the  habit  and  color  of  the  adults; 
features  of  the  rosettes,  foliage  and  inflorescence. 

When  pycnocarpa  is  the  mother  two  distinct  hy- 
brid types  are  segregated  in  the  first  generation, 
and  have  been  brought  to  maturity.  These  are 
iioin  hybrids.  When  nutans  is  the  mother  the 
same  twin  hybrids  appear,  and  in  addition  a  trip- 
let which  at  present  is  in  the  rosette  stage. 

An  analysis  of  the  hybrids  shows  a  distinct  link- 
ing, or  association,  of  certain  characters.  The 
bond  between  these  characters  is  stronger  than  that 
of  the  total  composition  of  either  parent,  and  in 
the  case  of  certain  characters  stronger  than  the 
total  composition  of  certain  organs  or  members. 
This  results  in  a  splitting  of  the  total  composi- 
tion of  both  parents,  and  also  a  splitting  of  the 
total  composition  of  certain  members  of  the  plant 
body.  Examples  of  this  linking  of  characters  are 
as  follows:  First,  habit  characters;  second,  color 
characters;  third,  petal  characters;  fourth,  broad- 
ness and  toothedness  of  rosette  leaves;  fifth,  nar- 
rowness and  cutness  of  rosette  leaves;  sixth, 
crinkledness,  convexity  and  red-veinedness  of  ro- 
sette leaves;  seventh,  plainness,  furrbwedness  and 
white-veinedness  of  rosette  leaves. 

This  splitting  of  the  parental  constitution  re- 
sulting in  the  segregation  into  twin  and  triplet 
hybrids  in  the  first  generation  occurs  in  the  zygote 
or  fertilized  egg.  Therefore  it  is  of  a  very  differ- 
ent type  from  that  which  takes  place  in  Men- 
delian  segregation  due,  according  to  general  be- 
lief, to  a  qualitative,  or  differential  division  or 
reaction,  in  the  gonotokonts  (mother  cells  of  the 
pollen  grains  and  embryo  sac).  No  such  qualita- 
tive division  is  known  to  take  place  regularly  in 
the  fertilized  egg.  Therefore  the  usual  karyoki- 
iietie  process  in  the  first  division  of  the  zygote  can 
not  be  invoked  in  an  interpretation  of  segrega- 
tion of  ''unit  characters"  in  the  fertilized  egg. 
The  following  hypotheses  are  considered. 

Firsi,  De  Tries  *s  hypothesis  of  twin  hybrids 
from  mutating  species.  It  does  not  appear  prob- 
able, in  the  case  of  the  two  species  considered 
here,  that  the  segregation  is  due  to  the  mutating 
character  of  one  parent  with  its  consequent  splita- 
l>ility  of  constitution,  combined  with  the  splitting 
power  of  the  constitution  of  another  non-muta- 


ting parent,  which  is  de  Vries's  interpretation  of 
twin  hybrids  in  the  first  generation  of  a  cross 
between  (E,  lamardkiana,  or  certain  of  its  mu- 
tants, and  a  wild  non-mutating  species. 

Second,  Theory  of  a  differential  division  in  the 
zygote.  The  meeting,  in  the  fertilized  egg,  of 
such  a  large  number  of  homologous,  but  contrast- 
ing, ' '  qualities  "or  *  *  bearers, ' '  may  be  less  favor- 
able for  a  blending  of  the  contrasting  members  of 
a  pair,  than  for  some  other  combination.  The 
different  positions  which  the  linked  ''factors" 
or  "qualities"  occupy  as  they  approach  the 
nuclear  plate  of  the  first  division  may  well  be  due 
in  a  large  measure  to  chance.  In  this  way  dif- 
ferent combinations  might  establish  a  working 
relation  in  different  eggs.  The  material  repre- 
senting the  groups  of  characters  not  entering  into 
any  one  working  combination  may  then  be  left 
behind  in  the  first  suspensor  cell  of  the  embryo, 
or  cast  out  into  the  cytoplasm.  The  material  in 
the  first  suspensor  cell  plays  no  part  in  the  forma- 
tive processes  of  the  new  individual,  since  this 
cell  is  side-tracked  by  the  basal  wall  formed  dur- 
ing the  first  division  of  the  zygote. 

Third,  The  reaction  theory.  In  view  of  the 
fact,  which  seems  to  be  now  quite  well  established, 
that  certain  hereditary  qualities  are  governed  by 
enzymatic  action,  it  may  not  be  improbable  that 
all  the  factors,  or  bearers,  may  work  through 
enzymatic  or  catalytic  or  other  chemical  processes. 
But  when  the  substances  mixed  are  alike  in  all 
cases,  and  the  c^ditions  are  the  same,  it  ib  not 
intelligible,  from  a  chemical  point  of  view,  why 
in  some  eggs  one  reaction  should  take  place,  while 
in  others  the  reactions  should  be  totally  different. 
Even  if  we  accept  in  principle  the  reaction 
theory,  the  different  reactions  taking  place  in 
different  hybrid  eggs  seem  to  x>oint  to  a  differen- 
tial division  or  segregation  of  material  portions 
or  regions  of  the  hybrid  egg  cell. 

The  Vegetation  of  the  Sargasso  Sea:  William  G. 

Fablow. 

The  Sargasso  Sea  through  which  Columbus 
passed  on  his  first  voyage  to  America  is  charac- 
terized by  the  scattered  masses  of  gulf  weed  which 
float  on  the  surface  of  the  ocean  in  patches  gen- 
erally from  fifty  to  a  hundred  feet  in  diameter. 
The  question  as  to  the  origin  of  the  gulf  weed 
has  never  been  definitely  settled.  Some  consider 
that  the  gulf  weed  whose  botanical  name  is  Sar- 
gctssum  hacciferum  is  merely  a  mass  of  sterile 
branches  of  some  species  of  Sargassum  which 
grows  attached  in  the  region  of  the  West  Indies 
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and  fruits.  Others  believe  that  in  its  present  float- 
ing form  the  gulf -weed  is  a  distinct  species  which 
has  lost  the  power  of  fruiting  and  increases  onlj 
bj  oifshoots.  In  recent  years  the  species  of  Sar- 
gauum  growing  in  differwt  parts  of  the  West 
Indies  have  been  more  carefully  studied  and  a 
comparison  with  the  floating  gulf -weed  shows  that 
mixed  with  the  latter  are  found  in  small  quantity 
fragments  of  at  least  two  species  known  to  grow 
in  the  West  Indies.  In  only  one  instance  has 
there  been  found  mixed  with  the  gulf -weed  a  sea- 
weed which  must  have  eome  not  from  the  Ameri- 
can coast,  but  from  Africa  or  southern  Europe. 

In  spite  of  the  fact  that  most  recent  writers 
consider  the  gulf -weed  as  a  distinct  species,  there 
is  reason  to  think  that  it  is  really  derived  from 
some  Sargassum  growing  in  the  West  Indies, 
fragments  of  which  are  carried  by  the  Gulf 
Stream  to  the  Sargasso  Sea.  There  are,  however, 
still  many  doubtful  points  to  be  settled. 

THUBSDAT  XVBNINO,  APUL  23 

Meeting  of  the  Offlcen  and  CouneU 
At  8:30  O'clock 

FUDAT,  APftIL  24 

Executive  Session — 9:30  o'clock 

Proceeding  of  the  officers  and  council  sub- 
mitted. 

Morning  Session — 9:S5  o'clock 

Albert    A.     Miehelson,     Ph.D..    ScJ).,    LL.D., 
F.R.8.,  Vice-president,  in  the  cnair. 
Phase    Changes    Produced    by    High    Pressures: 
Pebct    W.    Bridoman.      (Introduced    by    Pro- 
fessor Goodspeed.) 

The  packing  and  the  form  of  apparatus  were 
described  with  which  it  has  been  possible  to  reach 
high  pressures.  These  pressures  have  been  pushed 
as  high  as  30,000  or  40,000  kgm.  per  sq.  cm.,  or 
15  or  20  times  as  high  as  that  in  modem  ar- 
tillery. The  methods  were  then  described  by 
which  it  is  possible  to  tell  when  a  liquid  is  frozen 
to  a  solid  or  one  solid  changed  into  another  by  the 
application  of  pressure.  One  of  the  problems  of 
particular  interest  is  as  to  the  character  of  the 
melting  curve.  There  have  been  theories  pro- 
posed, but  hitherto  sufficient  pressure  has  not 
been  obtainable  to  submit  these  theories  to  ex- 
perimental test.  Examination  of  the  melting  of  a 
number  of  liquids  over  a  wide  pressure  range  has 
shown  that  the  theories  hitherto  proposed  do  not 
hold  at  high  pressures.  The  fact  seems  to  be  that 
as  far  as  we  can  judge  the  melting  curve  con- 


tinues to  rise  indeflnitely,  so  that  a  liquid  msj  be 
frozen  by  the  application  of  sufficient  piemny 
no  matter  bow  high  the  temperature.  A  nmnbor 
of  results  are  also  obtained  for  the  levernble 
transition  from  one  crystalline  form  to  anotiks. 
Several  new  solid  forms  have  been  obtained;  of  pu* 
ticular  interest  are  the  new  forms  of  ice^  vkieh 
are  denser  than  water.  In  addition  to  tfaeH 
changes,  which  are  completely  reversible,  one  ex- 
ample has  been  found  of  an  irreversible  reaetion 
produced  by  high  pressure;  yeUow  phosphonu  msj 
be  changed  by  12,000  kgm.  and  200**  to  a  modifi- 
cation in  appearance  like  graphite,  which  is  15 
per  cent  more  dense  than  the  densest  red  pitoe^ 
phorus. 

The  Influence  of  Atmospherie  Presture  os  the 
Forced  Convection  of  Heat  from  Thm  .Slectm 
Conducting  Wires:  Abthur  £.  E[£NNEUiT. 

Some  New  Tests  of  Qua$Uum  Theory  and  a  Direct 
Determination  of  "h":  Bobkbt  Akvuwb 
MiLLiKAN.  (Introduced  by  Professor  Good- 
speed.) 

It  has  been  known  for  25  years  that  when  ligbt 
of  sufficiently  short  wave-length,  i.  0.,  of  soffi- 
ciently  high  frequency,  falls  upon  a  metal,  it  Ins 
the  power  of  ejecting  electrons  from  that  metsL 

It  has  been  known  for  seven  years  that  tlie 
kinetic  energy  possessed  by  the  electrons  thai 
ejected  is  larger  the  higher  the  frequency  of  the 
light  which  ejects  them.  In  other  words,  bine 
light  throws  out  electrons  with  greater  speed  tbia 
does  red  light 

Whether  or  not  the  energy  of  ejection  is  di- 
rectly proportionate  to  frequency  has  been  a  nst- 
ter  of  some  uncertainty  and  of  considerable  dis- 
pute up  to  the  present  time. 

The  work  herewith  presented  furnishes  in  the  flxst 
place  the  most  conclusive  proof  which  has  yet  been 
found  that  there  is  exact  proportionality  between 
the  energy  of  the  ejected  eleetrona  and  the  tn- 
quenoy  of  the  light  which  ejects  them. 

The  second  and  most  important  contribution 
which  it  makes  is  the  proof,  given  here  for  the 
flrst  time,  that  the  factor  of  proportionality  be- 
tween the  energy  of  the  ejected  electrons  and  the 
frequency  of  the  incident  light  is  exactly  the  sssie 
quantity  which  has  flgured  so  largely  in  the  le- 
cent  developments  of  theoretical  physiea,  name^, 
the  fundamental  constant  which  appears  in 
Planck's  theory  of  the  discontinuous  or  exgloan 
character  of  all  radiant  energy  of  the  deetnh 
magnetic  type.  This  constant  is  known  as 
Planck's   **h"  end  its  value  is  direetly  dste^ 
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mined  in  this  work  with  an  error  which  does  not 
exceed  one  per  cent.  The  value  found  is  in  very 
close  a^preement  with  that  obtained  by  other 
methods.  It  is  probable^  however,  that  none  of 
these  other  methods  are  capable  of  as  high  a  pre- 
cision as  the  photo-electric  method  here  used. 

The  discovery  that  an  electron  ejected  from  a 
body  under  the  influence  of  mono-chromatic  light 
acts  as  though  the  whole  energy  content  of  the 
light  wave  were  transferred  without  loss  to  the 
electron  has  important  bearing  on  the  whole 
framework  of  theoretical  physics.  It  constitutes 
a  new  triumph  of  Planck's  atomistic  theory  of 
radiation  or,  better,  perhaps,  a  new  proof  of  the 
usefulness  in  a  new  domain  of  Planck's  "K" 

The  full  theoretical  significance  of  the  mass  of 
facts  connected  with  ' '  7i"  which  have  come  to  light 
within  the  past  three  or  four  years  has  not,  how- 
ever, as  yet  been  fully  discerned. 

Disimssum  of  "A  Kinetic  Theory  of  Graviiation" 
— (1)  Gravitation  is  Due  to  Intrinsic  Energy 
of  the  Ether;  (2)  Transmission  of  Gravitation 
can  not  he  Instantaneous:  Charles  F.  Bbush. 
A  kinetic  theory  of  gravitation  was  outlined  by 
the  author  at  the  Minneapolis  meeting  of  The 
American  Association  for  the  Advancement  of 
Science,^  in  which  the  ether  is  assumed  to  be  en- 
dowed with  vast  intrinsic  kinetic  energy  in  wave 
form  of  some  sort  capable  of  motive  action  on 
particles,  atoms  or  molecules  of  matter,  and  prop- 
agated in  every  conceivable  direction  so  that  the 
v^ave  energy  is  isotropic.  Particles  or  atoms  are 
imagined  to  be  continually  buffeted  in  all  direc- 
tions by  the  ether  waves  like  particles  of  a  pre- 
cipitate suspended  in  turbulent  water.  There  are 
no  collisions  because  neighboring  particles  follow 
very  nearly  parallel  paths.  Each  atom  or  particle 
is  regarded  as  a  center  of  activity  due  to  its 
energy  of  translation  initially  derived  from  the 
ether;  whereby  it  has  a  field  of  influence  extend- 
ing in  all  directions,  or  casts  a  spherical  energy 
shadow,  so  to  speak.  The  energy  shadow  of  a  body 
of  matter  is  the  sum  of  the  shadows  of  its  constitu- 
ent parts.  The  energy  shadows  of  two  gravitating 
bodies  interblend,  so  that  the  energy  density  be- 
tween them  is  less  than  elsewhere,  and  they  are 
pushed  toward  each  other  by  the  superior  energy 
density  or  wave  pressure,  on  the  sides  turned 
away  from  each  other. 

In  the  present  discussion  the  author  employs 
some  impressive  illustrations  to  show  that  the 
energy  acquired  by  falling  bodies  has  some  ex- 

1  Science,  March  10,  1911;  Nature,  March  23, 
1911. 


temal  source,  and  that  it  must  be  ethereal  energy 
or  energy  of  space;  and  he  holds  that  the  term 
"potential  energy  of  position,"  as  applied  to  a 
system  of  gravitating  bodies  implies  the  energy- 
endowed  ether  as  a  necessary  part  of  the  system. 

As  a  corollary,  the  author  explains  how  bodies 
falling  toward  each  other  by  reason  of  their  mu- 
tual attraction,  and  thus  accelerating,  that  is  to 
say,  absorbing  energy  from  the  ether,  can  not 
rigidly  obey  Newton's  law  of  inverse  squares  of 
distance.  The  force  of  attraction  instead  of  vary- 
ing as  l/2>',  as  it  does  for  bodies  at  rest  or  in  uni- 
form motion,  varies  as  1I>(2— x)  for  bodies  acceler- 
ating in  the  line  of  attraction,  wherein  a;  is  a  very 
small  quantity  which  appears  to  vary  with  the  rate 
of  energy  transformation  or  velocity  of  fall. 
When  acceleration  is  negative,  that  is  to  say  when 
energy  transformation  is  from  the  accelerating 
body  to  the  ether,  x  becomes  positive. 

In  the  case  of  a  planet  of  the  solar  system,  x 
obviously  increases  in  importance  with  eccentri- 
city of  orbit,  and  may  become  appreciable  in  the 
highly  excentric  orbit  of  Mercury.  The  au- 
thor expresses  the  hope  that  this  alternately  plus 
and  minus  deviation  from  Newton's  law  will  be 
found  adequate  to  explain  the  secular  advance  of 
the  perihelion  of  Mercury's  orbit.  He  also  calls 
attention  to  the  fact  that  the  moon  moves  toward 
and  away  from  the  sun  almost  the  whole  diam- 
eter of  her  orbit  every  month,  and  hopes  that,  in 
this  connection,  the  deviation  from  Newton's  law 
above  indicated  may  explain  the  outstanding  lunar 
perturbations,  and  perhaps  cancel  another  to  be 
mentioned   later. 

In  the  second  division  of  the  paper  the  author 
describes  the  premises  from  which  Laplace  drew 
his  famous  conclusion  that  gravitation  is  trans- 
mitted with  infinite,  or  virtually  infinite,  velocity; 
a  dogma  which  ''for  more  than  a  century  has 
blocked  the  path  of  fruitful  thought  on  the  phys- 
ics of  gravitation. ' '  The  radically  different  prem- 
ises growing  out  of  the  theory  under  discussion 
are  then  described  and  contrasted  with  those  of 
Laplace,  to  explain  why  and  how  the  author 
reaches  such  a  widely  different  conclusion.  He 
concludes  that,  even  if  the  velocity  of  transmis- 
sion is  no  greater  than  that  of  light,  the  moon's 
mean  motion  will  be  retarded  a  very  few  seconds 
of  arc  only,  in  a  century;  and  the  retardation  will 
be  correspondingly  less  if  the  velocity  is  greater 
than  that  of  light.  This  retardation,  of  course, 
adds  to  the  unexplained  acceleration,  if  any,  of  the 
moon 's  motion ;  but  the  author  further  hopes  that 
this  retardation,  plus  the  outstanding  acceleration^ 
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will  be  ezplained  hy  the  deviation  from  Newton's 
law  already  deeeribed. 

Behavior  of  Metals  end  Other  8ubstanoe$  under 
Streu  Near  the  Bupture  Point:  A.  A.  MiCHXir 

SON. 

On  Highly  JSadioaetive  Solutions:  Williak  Duanx. 

(Introduced  by  Professor  Goodspeed.) 

At  the  annual  meeting  last  year  the  author 
spoke  on  "Some  Unsolved  Problems  in  Radioac- 
tivity.'' At  that  time  he  stated  that  a  number  of 
superflcisl  cancers  had  been  cured  (some  of  them 
only  temporarily)  by  the  proper  application  of  a 
sufficient  quantity  of  radium,  but  that  the  prob> 
lem  of  treating  internal  cancers  had  not  been  satis- 
factorily solved.  There  appears,  he  said,  to-day 
to  be  no  reason  for  changing  that  statement. 

Since  that  meeting  the  Ckncer  Commission  of 
Harvard  University  has  purchased  about  250  milli- 
grams of  radium  element,  and  has  been  investi- 
gating the  effects  due  to  the  rays  from  radioactive 
substances  on  tissues,  using  methods  that  the  au- 
thor has  devised  and  that  are  somewhat  different 
from  those  employed  before.  He  dwelt  particu- 
larly on  one  of  these  methods,  namely,  that  in 
which  a  concentrated  radioactive  solution  is  in- 
jected into  the  tissues. 

Before  describing  the  experiments  he  recalled 
the  following  well-known  facts.  Firstly:  radium 
is  continually  transforming  itself  into  a  gas  called 
radium  emanation,  and  this  emanation  is  continu- 
ally transforming  itself  in  turn  into  a  succession 
of  substances  called  radium  A,  B,  C,  etc.,  which 
are  grouped  together  under  the  general  term  "de- 
posited activity."  These  substances  are  radioac- 
tive as  well  as  the  radium  itself.  Any  sealed  glass 
tube  containing  radium  contains  these  other  radio- 
active substances  also. 

Secondly:  these  substances  emit  three  types  of 
rays,  the  alpha,  beta  and  gamma  rays.  The  alpha 
rays  carry  with  them  about  90  per  cent,  of  the 
energy  of  the  radiation,  and  the  other  10  per  cent, 
is  divided  between  the  beta  and  ganuna  rays.  The 
alpha  rays,  however,  are  the  least  penetrating  of 
the  three  types ;  they  are  stopped  by  about  1/25  of 
an  inch  of  ordinary  flesh. 

Thirdly:  radium,  the  emanation  and  radium  A 
practically  emit  alpha  rays  only.  Badium  B  emits 
weak  beta  and  gamma  rays  and  no  alpha  rays ;  but 
radium  €  emits  all  three  kinds  and  Ib  by  far  the 
most  powerful  radiator  of  the  whole  group.  In 
the  ordinary  application  of  radium  to  tumors  the 
methods  are  of  such  a  nature  that  the  alpha  rays 
are  absorbed  before  they  reach  the  tissues,  and 
the  beta  and  ganuna  rays,  therefore,  are  the  only 


ones  used.  Hence  over  90  per  cent,  of  the  ensrgy 
is  wasted;  and  further  the  rays  that  are  used 
come  exclusively  from  radium  B  and  C,  and  not 
from  the  radium  itself  or  from  the  emanation. 

The  emanation  and  deposited  activity  csn  he 
separated  from  the  radium  and  used  alone.    The 
method  the  author  has  perfected  for  doing  this  ii 
as  follows:  The  radium  salt  its^  is  in  solution  in 
a  small  glass  tube,  from  which  the  air  hss  been 
completely  exhausted.    Under  these  cireumsUneei 
the   emanation    escapes    from    the    solution.     A 
simple  mercury  pump  pumps  the  emanation  into 
a  second  tube  containing  phosphor  pentoxyd  and  a 
copper  wire  heated  red  hot  by  an  electric  cunent 
The  hot  wire  absorbs  the  hydrogen  and  oxygen 
that  have  been  produced  by  the  decomposition  of 
the  water,  and  the  pentoxyd  absorbs  the  wnter 
vapor.    After  purification  a  second  pump  pumps 
the  emanation  into  a  small  glass  bulb  contaimng 
a  few  grains  of  common  salt.    The  emanation  re- 
mains in  contact  with  the  salt  for  several  houis, 
depositing  radium  A  B  C  on  it.    The  salt  thus  he- 
comes  very   radioactive,   and   on   being  removed 
from  the  bulb  and  dissolved  in  a  small  amount  of 
water  carries  with  it  the  activity,  thus  making  the 
solution  itself  radioactive. 

He  has  used  several  other  methods  of  msking 
these  radioactive  solutions.    The  deposited  activity 
may  be  deposited  on  sodium  hydroxide,  and  this 
may  be  dissolved  in  a  few  drops  of  water  contain- 
ing just  enough  hydrochloric  acid  to  nentraliae  the 
hydroxide;  or  the  emanation  may  be  sealed  into  a 
small  glass  bulb  with  a  capillary  glass  tube  at- 
tached.   If  this  is  placed  under  water  or  a  saline 
solution  and  the  capillary  tube  broken,  the  liquid 
runs  up  into  the  bulb  and  dissolves  the  emanation, 
forming  a  radioactive  solution.     Solutions  made 
by  these  methods  may  be  millions  of  times  more 
active  than  those  hitherto  used.    In  faet,  they  may 
be  made  weight  for  weight  far  more  aetive  than 
any  solution  containing  radium  itself  eonld  be: 

The  advantage  in  using  these  solutions  in  study- 
ing the  effects  produced  on  tissues  is  that  after 
injection  the  radioactive  substances  come  into  inti- 
mate contact'  with  the  tissues,  and  tbns  the  full 
power  of  the  alpha  rays  is  utilised. 

If  a  solution  of  radium  itself  is  injected,  the 
process  is  not  only  costly,  but  very  dangerous  on 
account  of  the  long  life  of  the  radinm.  The  de- 
posited activity  solutions  do  not  have  these  ob- 
jections, for  the  radium  is  not  wasted  in  prodoe- 
ing  the  solutions  and  the  activity  lasts  for  cmly 
a  short  time. 

He  made  a  number  of  experiments  to  find  out 
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where  the  radium  ABO  goes  to  after  the  injec- 
tion,. The  injection  is  abeolutelj  painless.  If  the 
injection  is  made  subcntaneonslj  a  large  fraction 
of  the  activity  remains  in  the  neighborhood  of  the 
point  of  injection,  and  the  rest  is  carried  off  in  the 
lymph  and  blood  streams.  The  rapidity  with  which 
the  activity  gets  into  circulation  is  astonishing.  A 
drop  of  blood  taken  from  another  part  of  the  body 
only  a  few  seconds  after  the  injection  is  more 
radioactive  than  camotite  or  pitchblende  ores.  It 
would  seem  that  this  might  prove  to  be  a  delicate 
method  of  studying  the  flow  of  fluid  through  the 
tissues. 

On  making  tests  by  means  of  the  gamma  rays 
an  hour  or  an  hour  and  a  half  after  the  injection 
he  found  that  there  was  very  little  activity  in  the 
brain  and  lungs,  but  that  there  was  a  tendency 
for  the  substances  to  deposit  out  in  the  liver, 
spleen  and  kidneys. 

Histological  examinations  were  made  by  Dr.  E. 
E.  Tyzzer,  who  found  a  marked  destruction  of  the 
bone  marrow  and  of  the  leucocytes.  Further,  if  the 
injection  is  made  either  into  the  tumor  or  the 
veins  of  a  mouse  with  a  tumor  there  is  a  decided 
•destruction  of  the  tumor  cells. 

Some  Further  Considerations  in  the  Development 
of  the  Electron  Conception  of  Valence:  K.  G. 
Falk.  (Introduced  by  Professor  Bogert.) 
The  Valence  of  Nitrogen  in  AmvMtnium  Salts: 
William  Albbet  Notes.  (Introduced  by  Pro- 
fessor H.  0.  Jones.) 

The  specific  rotation  of  solutions  of  amino- 
«amphonanic  and  of  aminodihydrocamphol3rtic 
acids  have  been  determined,  also  the  rotations  of 
the  anhydrides,  hydrochlorides  and  sodium  salts  of 
these  acids.  A  comparison  of  these  rotations  fur- 
nishes strong  evidence  that  the  free  aminocampho- 
nanic  and  the  aminodihydrocampholytic  acids  exist 
in  the  form  of  cyclic  salts,  containing  a  ring  of  six 
atoms  and  nitrogen  in  the  quinquivalent  form. 
TThe  a-aminocampholic  and  /3-aminocampholic  acids, 
on  the  other  hand,  as  indicated  by  the  rotation  of 
their  solutions,  do  not  form  such  cyclic  salts,  prob- 
ably because  the  salts,  if  formed,  would  contain  a 
seven-atom  ring.  The  study  of  these  compounds 
furnishes  considerable  evidence  that  nitrogen  is  in 
reality  quinquivalent  in  ammonium  salts  and  that 
such  salts  are  not  merely  addition  compounds 
formed  by  the  union  of  the  aeid  with  the  amino 
•compound  in  such  a  manner  that  each  molecule  re- 
tains its  original  structure. 

Determination   of   the  True  Atomic   Weight    of 
Sodium:  Gustavus  Hinrichs. 


VBIDAT,  APRIL  24 

Afternoon  Session — 2  o'tHoclc 

Edward  0.  Pickering,  B.Sc,  !LL.D.,  F.B.S., 
Vice-president,  in  the  chair. 

Presentation  of  a  portrait  of  the  late  Samuel 
Pierpont  Langley,  LL.D.,  a  former  vice-president 
of  the  society,  by  Gyrus  Adler,  A.M.,  Ph.D.,  on  be- 
half of  a  number  of  members  of  the  society. 

The  Magnetic  Phenomena  of  Sun-spota;  The  Gen- 
eral Magnetic  Field  of  the  Sun:  Gbobgs  E. 
Halb.     (Illustrated  with  lantern  slides.) 

Summary  of  Besearchea,  Department  of  Terrestrial 
Magnetism,  190JhH:  Loins  A.  Bauxb.  (HIub- 
trated.) 

On  the  Colors  of  the  Stars  in  the  Cluster  M  IS: 
Edward  E.  Barnard. 

The  Use  of  a  Photographic  Doublet  in  Cataloguing 
the  Position  of  Stars:  Frank  9chlesinoxr. 

The  Distribution  in  Space  of  90  Eclipsing  Stars: 
Hrnry  Norris  Bussell. 

The  Eclipsing  Variable  Stars  ^  Oriones  and  88  d 
Tauri:  Harlow  Shaplst.  (Introduced  by  Pro- 
fessor H.  N.  Bussell.) 

Some  Features  of  Moon's  Motion  and  a  Problem 
in  Isostasy:  Ernest  W.  Brown. 

The  United  States  as  a  Factor  in  World  Politics: 

Leo  S.  Bows. 

After  an  analysis  of  the  circumstances  that  have 
made  the  United  States  an  important  factor  in 
world  politics,  Dr.  Bowe  proceeded  to  discuss  the 
lack  of  adjustment  between  the  international  posi- 
tion of  the  United  States  and  the  national  thought 
of  the  American  people.  The  country  has  ad- 
vanced to  the  rank  of  a  world  power,  but  the 
standards  of  public  opinion  with  reference  to  in- 
ternational affairs  have  failed  to  make  a  corre- 
sponding advance.  In  discussing  the  situation,  the 
speaker  said: 

We  are  at  the  present  moment  witnessing  one  of 
the  most  serious  consequences  of  this  lack  of  ad- 
justment which  is  affecting  the  international  posi- 
tion and  influence  of  the  United  States  to  a  degree 
which  can  not  help  but  arouse  the  grave  concern 
of  every  thoughtful  and  patriotic  citizen.  In  a 
brief  period  of  fifteen  years  we  seem  to  have  sacri- 
ficed the  position  of  leistdership  in  the  maintenance 
of  world  peace,  and  have  become  one  of  the  dis- 
turbing factors  in  world  politics.  How  is  it,  it  will 
be  asked,  that  a  nation  which  through  the  contri- 
butions of  more  than  a  century  has  gained  an  en- 
viable position  as  a  leader  in  the  great  movement 
for  the  advancement  of  international  good-will,  a 
nation  whose  founders  dreamed  of  a  period  of  uni- 
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venal  peace,  should  within  eo  short  a  space  of  time 
sacrifice  this  enviable  position  and  come  to  be 
looked  upon  hj  all  nations  of  western  civilixation 
as  an  uncertain  factor  in  the  orderly  development 
of  international  relations f 

Every  student  of  international  law  and  of  world 
politics  has  been  deeply  impressed  by  the  impor- 
tant part  played  by  the  United  States,  in  placing 
the  conduct  of  international  relations  on  a  dis- 
tinctly higher  plane.  It  seems,  at  first  glance,  ex- 
traordinary that  during  the  first  half  century  of 
its  nationiU  existence  a  nation  so  weak  and  in  many 
respects  so  unorganized  should  have  been  able  to 
exert  so  important  an  influence  on  international 
law.  When,  however,  we  sto^  to  reflect  that  dur- 
ing the  first  decades  of  the  nineteenth  century  the 
United  States  held  the  balance  of  power,  the  ap- 
parent paradox  is  really  explained. 

The  far-seeing  statesmanship  of  the  founders  of 
the  republic  led  to  the  adoption,  as  a  cardinal 
principle  of  American  foreign  policy,  of  the  rule 
that  the  United  States  must  ^  kept  free  not  merely 
from  entangling  European  alliances,  but  from  any 
participation  in  the  conflicts  then  raging  in  Eu- 
rope. Thia  principle  of  aloofness  from  European 
entanglements  led  to  the  assertion  of  those  prin- 
ciples of  American  neutrality  which,  while  serving 
primarily  the  interests  of  our  national  integrity, 
accomplished  the  still  larger  purpose  of  laying  the 
foundations  for  the  modern  law  of  neutrality, 
which  has  done  so  much  toward  eliminating  the 
causes  of  international  irritation  and,  therefore, 
of  promoting  the  interests  of  world  peace. 

It  has  been  the  laudable  ambition  of  successive 
Secretaries  of  State  to  continue  and  to  strengthen 
those  lofty  and  noble  traditions  which  gave  to  the 
country  a  position  of  such  unique  power  amongst 
the  nations  of  both  eastern  and  western  civilisa- 
tion. In  spite  of  these  efforts,  however,  there  is 
noticeable,  during  recent  years,  a  distinct  falling 
off  in  our  international  prestige.  Little  by  little, 
the  confldence  of  the  peoples  of  Europe  and  of  the 
American  continent  has  been  undermined  until  to- 
day we  find  ourselves  in  a  situation  which  pos- 
sesses none  of  the  elements  of  that  splendid  isola- 
tion which  so  long  characterized  the  position  of 
Great  Britain  and  which,  if  not  remedied,  is  likely 
to  deprive  us  of  the  possibility  of  continuing  a 
mission  which  constitutes  the  chief  glory  of  Amer- 
ican foreign  policy  during  the  first  century  of  our 
national  existence.  It  is,  therefore,  a  matter  of 
real  national  moment  to  inquire  into  the  causes 
that  have  brought  about  this  change,  and  to  seek  a 
remedv.  if  such  exists. 

Of  the  elements  contributing  to  the  present  situ- 
ation, some  are  of  long  standing,  the  cumulative 
effects  of  which  are  now  being  felt,  while  others  are 
of  comparatively  recent  development.  Amidst  the 
splendid  record  of  achievement  during  the  first 
century  of  our  national  existence  there  looms  up 
one  aspect  in  our  policy  which  has  been  a  source 
of  deep  concern  to  successive  Presidents  and 
to  successive  Secretaries  of  State.  I  refer  to 
the  inadequacy  of  our  national  legislation  for 
the  protection  of  aliens  resident  within  our 
borders.  A  long  series  of  massacres,  beginning 
with  the  Chinese  massacre  at  Rock  Springs,  Wyo- 


ming, in  1895  and  ending  with  the  lynching  of 
Italians  in  1899,  19Q1  and  1910,  have  placed  ov 
national  government  in  the  humiliating  position  of 
acknowledging  to  foreign  powers  that  although  the 
sole  responsibility  for  the  conduct  of  our  forogn 
relations  rests  with  the  federal  anthoritieB,  tiiej 
lack  the  power  to  fulfill  that  primary  and  funda- 
mental international  obligation,  namely,  that  the 
persons  responsible  for  such  crimes  shall  be 
brought  to  justice. 

It  is  clear  that  no  nation  can  shirk  the  le- 
sponsibilities  of  its  international  obligations  with- 
out arousing  widespread  opposition.  The  eon- 
atitutional  authority  granted  to  our  federal  gor- 
emment  is  sufficiently  broad  and  compreheBsive 
to  include  all  powers  necessary  to  meet  onr 
international  obligations.  We  can  not  pennit 
our  states,  which  occupy  no  international  status, 
to  plunge  us  into  irritating  controversies  with 
foreign  countries.  The  dignity  of  the  national 
government  and  the  demands  of  national  self- 
respect  require  that  tiie  federal  execative  be 
given  statutory  powers  and  that  the  federal  jndi- 
ciary  be  given  jurisdictional  authority  sufficiently 
broad  to  enable  the  national  government  to  do  its 
full  duty  in  the  protection  of  the  persons  and 
property  of  aliens  resident  within  our  borders.  The 
first  step  in  this  direction  la  the  enactment  of  a 
law  giving  the  federal  courts  jurisdiction  over  all 
cases  in  which  the  treaty  rights  of  a  citizen  or  sub- 
ject of  a  foreign  country  are  involved.  A  bill  to 
this  effect  has  been  before  the  congress  of  the 
United  States  on  several  different  occasions. 

The  remedy  for  this  situation  is  so  simple  that 
there  is  no  excuse  for  further  delay  in  making  it 
effective. 

A  second  influence  which  has  played  an  impor- 
tant part  in  estranging  the  good-will  of  foreign 
countries  is  the  widespread  belief  that  there  exists 
in  the  congress  of  the  United  States  a  marked  tend- 
ency to  force  upon  the  executive  a  narrow  and 
technical  interpretation  of  treaties.  Secretary  Haj 
once  said  of  certain  senators  who  attempted  to  de- 
feat every  treaty  presented  te  the  senate  that  th^ 
idea  of  a  treaty  was  a  docummt  which  gained 
everything  for  the  United  States  and  gave  nothing 
to  the  other  party.  The  ruthless  way  in  which  tl» 
congress  of  the  United  States  has  at  times  swept 
aside  treaty  obligations,  and  the  unwillingness  to 
bring  national  legislative  policy  into  harmony  with 
our  international  obligations  have  created  the  im- 
pression that  the  promises  of  the  United  States  can 
not  be  depended  upon,  and  that  even  the  best  in- 
tentions of  the  President  and  his  advisers  are  apt 
to  be  thwarted  by  the  action  of  congress. 

The  culminating  point  of  a  series  of  instances 
was  reached  in  the  provision  of  the  Panama  Canal 
Act  exempting  American  coastwise  sbipoing  from 
the  payment  of  Canal  tolls.  Whatever  may  he  onr 
views  as  to  the  desirability  of  the  exemption  danae 
viewed  as  a  question  of  domestic  policy,  it  is  clear 
from  the  history  of  the  Clayton -Bui  wer  and  of  the 
Hay-Pauncef ote  treaty  and  from  the  testimony  ol 
those  who  assisted  in  the  negotiation  of  the  latter 
that  the  United  States  made  no  attempt  to  reserre 
to  Itself  the  right  to  give  preferential  treatment  to 
its  own  merchant  vessels.    The  privileges  aeqniied 
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bj  the  United  States  under  the  Haj-Pauncef ote 
TnsLtj  involved  certain  sacrifices  on  the  part  of 
Great  Britain,  for  which  she  exacted  the  observance 
of  the  principle  of  equality  of  treatment.  It  would 
be  a  rcdflection  on  our  country 's  reputation  for  fair 
dealing  if ,  after  securing  the  abrogation  of  the 
Clayton-Bulwer  Treaty,  we  were  to  repudiate  the 
eoncesions,  the  making  of  which  rendered  possible 
the  ratification  of  the  Hay-Pauncef ote  Treaty. 

Fortunately  for  the  good  name  of  the  United 
States,  the  President  has  courageously  ti^en  a  posi- 
tion, which  has  not  only  aroused  the  admiration  of 
the  civilized  world,  but  has  placed  our  country 
under  a  debt  of  obligation.  In  his  address  of 
March  5,  1914,  to  the  congress  of  the  United 
States,  he  sounded  a  note  wldch  served  to  impress 
upon  the  nation  the  sacredness  of  treaty  obliga- 
tions. 

The  magnitude  of  the  President's  service  goes 
far  beyond  the  vindication  of  the  Hay-Pauncefote 
Treaty.  These  words  and  the  determination  which 
lies  back  of  them  place  the  international  relations 
of  the  United  States  on  a  distinctly  higher  plane, 
and,  if  properly  supported  by  the  united  opinion 
of  the  country,  will  do  much  toward  regaining  for 
the  United  States  the  enviable  position  which  we 
once  occupied.  All  secondary  and  party  interests 
must  be  made  to  bow  before  that  higher  standard 
of  international  dealing  which  the  President  so 
vigorously  champions. 

PasMmaguoddy  Morphology:  J.  Dtneley  Pkince. 
The  present  article  on  the  morphology  of  the 
Passamaquoddy  language  of  Maine  is  the  first  re- 
sult of  the  rehabilitation  of  my  exhaustive  treatise 
on      the     Maine     Passamaquoddies     which     was 
destroyed    by    fire,    together   with    all    notes,    in 
1911.     The  Passamaquoddies  of  Maine,  as  well 
as   their   close   congeners,  the  Milicetes  of   New 
Brunswick,  are  second  to  the  Micmacs  in  numerical 
importance  among  the  eastern  Algonquin  tribes. 
The  Micmacs  of  NoVa  Scotia,  the  Passamaquoddy- 
Milieetes  of  Maine  and  New  Brunswick,  and  the 
Penobscot-Abenakis  of  Maine  and  Quebec  consti- 
tute the  family  of  the  Wabanaki  "people  of  the 
dawn-land''  whose  extraordinary  folklore  and  in- 
teresting linguistic  structure  have  been  strangely 
neglected.     In  the  paper  especial  attention  was 
paid   to    the  verbal   formation  of  the  Passama- 
quodd/  with  a  comparison  between  its  forms  and 
those  of  the  Abenaki  of  Canada,  and  in  his  oral 
presentation  of  this  subject  Professor  Prince  gave 
a  few  brief  specimens  of  eastern  Algonquin  folk- 
lore poems  in  order  to  illustrate  the  character  of 
these  Indians. 

A  Sumerian  Nature  Hymn  from  Nippur,  of  the 
Time  of  the  Dynasty  of  Agade,  2800-2600  B.C.: 
Geobgx  a.  Ba&ton. 
This    cjlinder    was   found    at    Nippur   by  Dr. 

Hajnes  and,  after  its  arrival  in-  Philadelphia,  re- 


mained until  recently  unpacked  in  the  basement 
of  the  University  Museum.  The  cylinder  was  orig- 
inally six  and  one  half  inches  long  and  approxi- 
mately four  and  one  half  inches  in  diameter.  It 
was  inscribed  with  nineteen  columns  of  writing, 
each  slightly  less  than  three  fourths  of  an  inch 
wide.  One  side  of  the  cylinder,  to  the  width  of 
eight  columns  of  writing,  is  broken  away,  but 
seven  fragments  of  this  portion  have  been  found 
in  the  packing-boxes.  From  these  fragments  it 
has  been  possible  to  recover  a  portion  of  each  of 
the  columns  of  writing.  On  account  of  the  crum- 
bling of  the  clay,  parts  of  some  of  the  columns 
on  the  main  portion  of  the  cylinder  are  illegible. 
The  script  of  the  inscription  is  that  of  the  dynasty 
of  Agade,  2800-2600  B.C.  The  language  is  pure 
Sumerian.  From  the  frequent  references  to  a 
<<  foundation "  in  the  text,  it  is  probable  that  this 
was  a  foundation  cylinder.  Similarly  the  frequent 
references  to  sickness  make  it  probable  that  a 
plague  had  recently  visited  Nippur.  Parts  of  the 
text  remind  one  of  the  incantations  of  later  times; 
in  parts  there  are  beautiful  descriptions  of  na- 
ture. 

The  name  of  the  rebuilder  of  the  temple  and 
the  author  of  the  inscription  have  been  broken 
away.    The  following  are  samples  of  its  text: 

The  lord  of  darkness  guards  man; 

The  lord  of  light  guards  man; 

The  lord  of  life  guards  man ; 

The  lord  of  the  sanctuary  guards  man; 

The  grain  for  thy  animaJs  he  increases; 

God  favors  man. 

The  following  extract  shows  that  the  Nippur- 
ians  were  not  strangers  to  the  charms  of  the  flow- 
ing bowl: 

The  eye  of  wine  presents  36,000  openings. 

The  bright  eye  is  very  brilliant. 

Like  the  goddess,  the  great  mother. 

O  our  lady,  mighty  one,  brilliant  goddess, 

Unspeakable  is  the  splendor  of  thy  vegetation  I 

The  sickness  is  referred  to  in  the  following: 

The  fiery  tablet  of  Enlil 

To  Nippur 

Against  the  sickness  he  has  brought; 

With  Ishtar  of  Erech  for  the  protection  of  thy 

land  from  death 
Against  the  sickness  he  has  brought  it; 
With  Ea  thy  chief. 
Against  the  sickness  he  has  brought 
The  fiery  toblet  of  EnliL 

And  again: » 

Enlil  declares: 

"Gk>ne   is  the  sickness  from  the  face  of  the 

land. ' ' 
As  a  protector  he  removed  it — 
Enlil 's  are  they — 
As  a  protector  he  removed  it. 
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The  laat  words  that  ean  be  made  out  of  the  re* 

maming  text  are: 

He  protects  thee  from  death 

And  an  evil  fate. 

ThiB  foundation  Enzu  laid, 

Tappinu-gmixi  he  makes  abundant, 

Thy  land  he  protects,  he  establishes  for  men. 

FRIDAY  ByXKINO,  APEIL  24 

Beeeption  from  8  to  11  o'cloek 

at 

HaU  of  the  Historical  Society  of  Tenntylvania^ 
8,  W.  Comer  of  Locuet  and  Thirteenth  Streets 
Arthur  L.  Daj,  PhJD.,  director  of  the  geophysical 
laboratory  of  the  Carnegie  Institution  of  Wash- 
ington, gave  an  illustrated  lecture  on  "Some  Ob- 
serrations  of  the  Volcano  Kilauea  in  Action,''  at 
8:15  P.M. 

SATDIDAT,  APBQi   25 

Executive  Se9$ion^-9 :S0  o'clock 

Stated   Bueineea. — Gandidates   for   membership 
balloted  for. 

Morning  Seseioi^^lO  o' clods 

William  B.  Scott,  Sc.D.,  LL.D.,  Vice-president, 
in  the  chair. 

Primary  Cambrian  Manganese  Deposits  of  Ifew^ 
foundland:  Nxlson  G.  Dalb.  (Introduced  by 
Professor  W.  B.  Scott.) 

Oeotogy  of  the  Wabana  Iron  Ores  of  Newfound' 
tand:  Aiaut  O.  Hatss.  (Introduced  by  Pro- 
fessor W.  B.  Scott) 

Hewettite,  Metahewettite  and  Pascoite,  Hydrous 
Calcium  Vanadates:  W.  F.  HniLifBLAWP. 

r^  Belations  of  Isostasy  to  a  Zone  of  Wedhnese-^ 
the  Asthenosphere:  Jossph  Baxbbll.  (Intro- 
duced by  Professor  Charles  Schuchert) 
The  mass  of  e^ery  mountain  or  mountain  range 
tends  to  deflect  the  plumb-line  toward  it  and 
slightly  away  from  the  true  vertical,  so  that  the 
measured  latitude  and  longitude  of  any  locality 
will  differ  slightly  according  as  it  is  determined 
by  triangulation  from  other  regions  or  by  inde- 
pendent astronomic  determination  of  the  point  in 
which  the  observed  vertical  pierces  the  celestial 
sphere.  But  Hayford  has  shown  that  the  deflec- 
tions of  the  vertical  are  actually  only  one  tenth  of 
the  deflections  calculated  as  due  to  the  terrestrial 
relief.  This  is  a  quantitative  test  of  the  degree 
of  isostasy  and  shows  that  the  continents  stand 
high  above  the  ocean  floors  because  they  are  under- 
laid with  lighter  matter.  Such  a  relation  of  den- 
sity to  relief  explains  the  almost  complete  neutral- 
isation of  the  gravitative  effect  of  the  relief  and 


accounts  for  the  wmallness  of  the  obewved  deflec- 
tions of  the  vertical,  averaging  for  stations  in  the 
United  States  only  about  three  seconds  of  aic 
Dynamically  it  implies  a  state  of  flotation  of  the 
crust  upon  the  inner  earth  analogous  to  the  flota- 
tion of  an  iceberg  in  the  ocean. 

Yet  the  earth  ss  a  whole  is  known  to  be  aboat 
as  rigid  as  steel;  the  nature  of  earthquake  vibra- 
tions transmitted  through  the  earth  shows  it  to  be 
solid  throughout  and  more  iDcompresBible  aid 
rigid  at  great  depths  than  near  the  surface. 
Within  the  limited  range  of  temperatures  and 
pressures  open  to  experiment  Adams  has  added  \» 
the  evidence  and  shown  that  rocks  posaeas  greatly 
increased  strength  under  cubic  eompreflsioB* 
Furthermore,  the  writer  has  published  leeeatlj 
some  calculations  which  show  that  the  loads  sup- 
ported by  the  strength  of  the  crust  are  nm^ 
greater  than  had  been  generally  supposed.  The 
delta  built  out  by  the  Niger  River,  for  example,  is 
equivalent  in  mass  to  at  least  2,000  feet  of  roek 
above  sea-level,  extending  over  a  circular  area  not 
less  than  300  miles  in  diameter. 

How  then  shall  the  geodetic  evidence  pointiag 
toward  a  general  flotation  of  the  crust  near  to 
equilibrium  be  reconciled  with  this  other  endenee 
of  great  rigidity  and  strength  f  It  has  long  beea 
supposed  that  a  mobile  zone  may  explain  the  ap- 
parent contradiction,  but  the  necessity  of  postn- 
lating  such  a  aone  becomes  greater  as  the  aeenmn- 
lated  evidence  of  weakness,  on  the  one  hand,  of 
strength,  on  the  other,  diverges  more  and  mora 
It  is  the  consideration  of  the  depth  and  phyneil 
nature  of  this  sons  which  is  the  thesis  of  the  pras* 
ent  psper. 

By  means  of  a  study  of  the  area  of  the  sarfaee 
loads  and  their  degree  of  d^iarture  from  isostatie 
equilibrium  this  sone  is  located  far  deqper  thaa 
other  estimates  have  placed  it;  the  level  of  auni' 
mum  strength  being  thought  to  lie  as  much  ss  150 
to  200  miles  de^.  The  maximum  strength  is  prob- 
ably at  a  depth  of  10  to  20  miles  and  falls  off 
rapidly  below.  At  great  depths  the  earth  is 
doubtless  again  much  stronger  and  resists  deform- 
ing stresses  as  would  a  globe  of  steeL  In  phjsieal 
character  this  lone  of  weakness  is  thought  to  pos- 
sess high  elasticity,  but,  under  prolonged  stresses^ 
a  low  elastic  limit.  This  shell  of  the  earth  pisjs 
such  an  important  part  in  geologic  dynamics  that 
it  is  thought  to  merit  a  special  name — the  sphere 
of  weskness — the  asthenosphere. 

Evidence  for  a  Pulsational  Change  of  CUmats  • 
the  Libyan  Desert:  Wxlliah  BL  Hobbs. 
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The  Cretaceous-Tertiary  Boundary  in  the  BoeJcy 
Mountain  Begion:  F.  H.  Knowlton.  (Intro- 
dneed  by  Profeesor  John  M.  Clarke.) 
As  a  Tesult  of  certain  stratigraphic  and  paleo- 
botanieal  work  in  the  Boeky  Mountain  region,  Mr. 
Knowlton  became  convinced  some  years  ago  that 
the  then  accepted  boundary  line  between  Cretaceous 
and  Tertiary  would  require  readjustment  to  bring 
it  in  harmony  with  ascertained  facts.  Evidence 
bearing  on  this  point  has  been  cumulative,  and  as 
a  final  result  he  feels  justified  in  presenting  and 
defending  the  following  thesis:  The  dinosaur- 
bearing  beds  known  ea  the  Ceratops  beds,  Lance 
Creek  beds,  Lance  formation,  Hell  Creek  beds, 
Somber  beds.  Lower  Fort  Union,  Laramie  of  many 
writers.  Upper  Laramie,  Arapahoe,  Denver,  Daw- 
son, and  their  equivalents,  are  above  a  major  time 
break  and  are  Tertiary  in  age.  Stratigraphic,  dia- 
strophic  and  paleontologic  evidence  in  support  of 
this  contention  were  presented. 

The  Geologic  and  Biologic  Besults  of  a  Study  of 
the  Tertiary  Florae  of  Southeastern  North 
America:  ]^wabd  W.  Bbbby.  (Introduced  by 
Professor  William  B.  Clarke.) 
The  results  of  several  years  of  study  of  the  ex- 
ceedingly rich  Tertiary  floras  of  southeastern 
North  America  were  announced  for  the  first  time. 
Their  botanical  relationships  and  their  bearing  on 
the  evolution  of  types  and  upon  geographical  dis- 
tribution were  summarized.  The  geological  results 
include  the  recognition  of  hitherto  unknown  inter- 
vals during  which  many  thousands  of  square  miles 
were  above  sea-level.  These  studies  have  also  af- 
forded for  the  first  time  fossil  floras  of  flxed 
stratigraphic  position  for  comparison  with  the 
floras  of  the  Bocky  Mountain  Province  on  the 
border  between  the  Cretaceous  and  the  Tertiary 
-whose  age  has  been  the  occasion  of  several  decadee 
of  controversy.  They  also  afford  means  for  corre- 
lation with  the  type  section  of  the  Paris  basin, 
and  likewise  furnish  a  large  body  of  evidence 
bearing  upon  geological  climates  and  other  physical 
features  of  the  past. 

Jlie  Burgess  Shale  Fauna  of  the  Canadian  Bock- 
ies:  Charles  D.  Walgoto* 

On  MuUiple  Treatment  of  One  and  the  Same  Story 
"Motif":  Maukicb  Bloomheld. 

Some  Biblical  Miracles:  Pattl  Hauft. 

The  Sumerian  Pronunciation  of  the  Name ' '  Ninib ' ' 
as  the  Chief  Deity  of  Umma:  Alfbxd  T.  Clat. 

Fanama   ToUs  and   Tonnage  Bules:   "Emgby  B. 
Johnson. 


SATURDAY,  APRIL  25 

Afternoon  Session — 2  o'clooh 

William  W.  Keen,  M.D.,  LL.D.,  President,  in 
the  chair. 

Unveiling  of  a  medallion  portrait  of  the  late 
Sir  Joseph  Dalton  Hooker,  CM.,  G.C.S.I.,  C.B.,  by 
William  G.  Farlow. 

Symposium  on  Physics  and  Chemistry  of  Proto- 
plasm— 
The  Germ  Plasm  as  a  Stereochemic  System: 
Edward  T.  Beighert.     (Introduced  by  Dr. 
Keen.) 

Arrangement  and  Distribution  of  Substances  in 
the  Cell:  Edwin  Grant  Conklin. 

Vital  Staining  of  Protoplasm:  Herbert  Mc- 
Lean Evans.  (Introduced  by  Professor  Pier- 
sol.) 

Protoplasm  does  not  exist  as  a  substance,  but 
only  as  an  organism;  it  is  never  found  in  the  mass, 
but  only  in  the  form  of  ceDs.  Even  the  simplest 
cells  are  complex  structures  consisting  of  many 
parts.  In  practically  all  cells  there  is  a  central 
portion,  the  nucleus,  which  is  sharply  marked  off 
from  the  surrounding  portion  or  cell  body.  Each 
of  these  portions  is  further  subdivided  into  dif- 
ferent parts  or  substances;  the  most  constant  dif- 
ferentiations of  the  nucleus  are  chromatin  and 
achromatin,  of  the  cell  body  cytoplasm  and  meta- 
plasm.  Other  differentiations  which  are  fre- 
quently present  are  centrosomes  or  division  centers, 
with  surrounding  archiplasm,  cell  membraneSy 
cortical  layer  of  cytoplasm,  central  cytoplasm  and 
peminudear  plasm. 

The  relative  positions  of  different  cell  constitu- 
ents vary  in  different  kinds  of  cells,  and  in  the 
same  cell  at  different  phases  of  cell  life  or  under 
different  environmental  conditions.  In  cells  which 
are  not  dividing  the  nucleus  usuaUy  lies  near  the 
center  of  the  cytoplasm,  though  it  may  be  eccen- 
tric toward  the  side  on  which  nutriment  is  re- 
ceived and  away  from  the  free  border  of  epithelial 
cells.  The  centrosome  usually  lies  at  the  pole 
opposite  the  nucleus  and  toward  the  free  border 
of  epithelial  cells.  The  chief  cell  axis  is  the  line 
connecting  centrosome  and  nucleus.  Thus  many 
cells  have  a  definite  polarity. 

In  some  plant  and  animal  cells  the  contents  cir- 
culate in  a  more  or  less  definite  manner;  this  is 
called  cyclosis.  In  dividing  cells  the  movements 
of  cell  contents  are  most  marked,  the  movements 
taking  place  largely  around  the  centrosomes  which 
serve  as  centers  of  diffusion  currents.  These  dif- 
fusion currents  start  at  the  time  when  the  sub- 
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stance  of  the  nucleiu  begins  to  mingle  with  that  of 
the  e^  and  thej  not  onlj  distribate  the  cell  eon- 
tents  in  a  definite  way,  thus  causing  diiferential 
or  non -differential  division,  but  they  also  prob- 
ably cause  the  separation  of  the  chromosomes  and 
the  division  of  the  cell  body. 

When  a  spermatozoon  enters  the  cortical  layer 
of  an  egg,  or  when  this  cortical  layer  is  pricked 
by  a  needle,  the  substance  of  this  layer  flows 
rapidly  to  the  point  of  entrance,  where  it  forms  an 
entrance  cone,  while  the  sperm  head  with  some  of 
the  cortical  substance  penetrates  to  the  interior, 
and  the  egg  and  sperm  nuclei  then  approach  one 
another.  Then  the  cell  movements  connected  with 
the  first  cleavage  begin  and  the  egg  substances  be- 
come segregated  and  localized  by  means  of  these 
currents  into  areas  which  give  rise  to  particular 
organs.  Since  the  pattern  of  this  localization  is 
different  in  different  groups  of  animals,  it  must  be 
that  there  is  an  internal  regulating  mechanism 
which  determines  the  direction  and  extent  of  the 
movements  within  the  cell. 

Finally  the  relative  sizes,  positions  and  order  of 
appearance  of  different  parts  of  a  cell  during  di- 
vision, or  of  an  egg  during  the  early  stages  of  de- 
velopment, are  indicative  of  certain  generic  rela- 
tions between  these  parts.  The  centrosome  and 
archiplasm  are  thus  found  to  be  causally  connected 
with  the  achromatin  of  the  nucleus;  the  chromatin 
grows  at  the  expense  of  the  achromatin;  and  the 
cell  body  influences  the  growth  of  the  nucleus, 
while  the  nucleus  influences  the  differentiations 
taking  place  in  the  cell  body. 

All  of  these  complicated  morphological  and 
physiological  phenomena  are  doubtless  the  expres- 
sion of  chemical  and  physical  processes  occurring 
in  the  cell;  a  few  of  these  processes  may  now  be 
indicated,  but  that  which  is  known  is  as  nothing 
compared  with  what  remains  to  be  learned  about 
the  physics  and  chemistry  of  the  cell. 

The  Physieal  State  of  Pr&topUum:  G.  L.  Km. 

(Introduced  by  Professor  McGlung.) 
An  accurate  knowledge  of  the  physical  state  or 
conditions  of  living  matter  has  been  gained  for 
the  flrst  time  by  the  employment  of  new  methods 
for  the  dissection  of  living  cells  under  the  highest 
power  of  the  microscope.  Most  living  matter  has 
been  definitely  proved  to  be  in  the  jelly  state.  In 
a  few  kinds  of  cells  the  living  substance  is  a 
liquid.  Micro-dissections  have  thrown  new  light 
on  the  distribution  of  jellies  and  liquid  in  living 
cells  and  proved  for  all  time  the  physical  reality  of 
such  important  structures  as  chromosomes,  nu- 
cleoli and  spindles. 


The  Phyeico-chemieal  OrganiBotion  of  tfce  CeB: 

Lawbbncb  J.  Hkndebsok.     (Introduced  by  Dr. 

H.  F.  Keller.) 

At  the  banquet  on  Saturday  evening  at  the 
Bellevue-Stratford  about  eighty  members  ind 
guests  were  present,  the  toasts  being  responded  to 
as  follows: 

"The  Memory  of  Franklin,"  by  Hon.  Majer 
Sultzberger. 

''Our  Institutions  of  Learning,"  by  Professv 
J.  Dyneley  Prince. 

"Our  Quests,"  by  Professor  Maurice  Bloom- 
field  and  Sir  Ernest  Rutherford. 

"The  American  Philosophical  Society,''  bj 
Russell  Duane. 

Abthus  Willis  Goodspixd 

Philadelphia, 
May  4,  1914 

THE   biological   80CIS1T  OF   WA8HIH01ON 

The  525th  regular  meeting  was  held  April  4, 
1914,  in  the  assembly  hall  of  the  Cosmos  Club,  with 
Vioe-president  Dr.  W.  P.  Hay  in  the  chair,  and  35 
persons  present. 

Wm.  Palmer  gave  the  first  paper  on  the  regular 
program:  "Notes  on  the  Hatching  of  a  Locil 
Terrapin  {Kinoftemon  peiuuylvoni^Km)."  From 
4  to  5  eggs  axe  found  in  nests  of  this  turtle.  The 
contents  of  one  were  transferred  to  the  yard  of 
Mr.  Palmer's  house  in  Georgetown,  and  appar- 
ently hatched,  only  after  a  l^pee  of  13  months. 
Mr.  A.  A.  Doolittle  and  the  chairman  discussed 
the  paper,  the  latter  remarking  that  the  diamond- 
back  terri^in  presents  a  sindlar  case.  The  eggs 
are  laid  in  the  spring,  and  although  hatched  in  the 
fall,  the  young  sometimes  remain  in  the  nests  until 
the  following  spring. 

The  second  paper  by  Dr,  O.  P.  Hay,  was  "An 
Account  of  a  Visit  to  Some  of  the  Smaller  Mu- 
seums. "  On  a  recent  trip  the  qpeaker  had  viuted 
some  40  towns  for  the  purpose  of  examining  speci- 
mens of  Pleistocene  vertebrates.  He  gave  an  ac- 
count of  the  siae  and  character  of  the  eoUeetions 
in  various  towns  and  remarked  upon  the  condi- 
tions under  which  the  fossils  were  deposited.  At 
Mount  Union  Seio  College,  Ohio,  was  seen  a  skull 
of  the  giant  beaver,  which  was  13  inches  long,  the 
largest  known.  At  Norwalk,  Ohio,  was  found  a 
specimen  of  the  ground  sloth  {Megalonyx),  whieh 
establishes  the  fact  that  these  animals  existed 
after  the  retreat  of  the  last  ice  sheet  At  Kansss 
City,  Kansas,  is  the  head  of  a  whalebone  ^dtale. 
said  to  have  been  found  in  Oklahoma.  It  is  ni- 
doubtedly  modem,  and  the  datum  erroneous.    The 
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most  general  fault  with  the  small  museums  is  the 
lack  of  labeling^  particularly  as  to  locality. 

Dr.  J.  O.  Snyder  then  presented  the  last  paper 
of  the  program,  entitled,  "The  Fishes  of  the 
Lahontan  Basin,  Nevada,  their  Habits  and  their 
Relation  to  the  Geology  of  the  Begion."  Dr. 
Snyder  stated  that  his  communication  was  a  synop- 
sis of  the  results  of  a  scientific  and  practical  in- 
vestigation for  the  Bureau  of  Fisheries,  of  the  fol- 
lo¥ring  lakes  and  their  tributaries,  Eagle,  Hone, 
Tahoe,  Pyramid,  Winnemucca,  Carson  and  Walker, 
representing  at  least  five  distinct  systems. 

The  fish  fauna  includes  the  following  genera: 
Catogtomus,  Leudscus,  Butilus,  Chasmistes,  Salino, 
Agosia,  Coitus  and  Coregonus.  The  speaker  dis- 
cussed all  but  the  last  three. 

The  minnows  of  the  genus  Leudscus  change 
color  constantly  as  they  become  sexually  mature, 
and  this  change  in  appearance  has  resulted  in  a 
multiplicity  of  names  for  a  single  species.  These 
little  fish  follow  the  suckers  and  feed  eagerly  on 
their  eggs. 

Chasmistes,  a  fish  practically  unknown  to  science, 
sinee  the  original  description  was  found  to  spawn 
in  immense  numbers  in  the  Truckee  Biver.  They 
were  so  numerous  as  to  crowd  part  of  their  number 
out  on  the  sandbars  where  they  died.  Large  quanti- 
ties are  caught  and  dried  by  the  Piute  Indians. 

Trout  are  abundant  in  the  Lahontan  basin. 
They  belong  to  three  main  groups,  the  brook 
trouts,  the  red-spotted,  and  the  cut-throats,  each 
with  numerous  races.  The  silver  trouts  of  Pyramid 
and  Winnemucca  lakes  are  distinguished  from 
those  of  Tahoe  by  color,  but  not  otherwise.  They 
ascend  the  streams  to  spawn,  in  two  migrations, 
the  individuals  of  the  two  schools  differing  con* 
siderably  in  appearance. 

The  royal  silver  trout,  a  new  species  recently 
found  in  Lake  Tahoe,  is  remarkable  in  remaining 
unknown  to  science  for  so  long.  It  has  long  been 
known  to  local  fishermen,  and  their  descriptions  of 
its  peculiarities  were  confirmed  when  Dr.  Snyder 
received  specimens.  The  species  is  regarded  as  a 
superior  food  fish,  and  for  this  reason  has  not 
reached  the  markets,  being  kept  for  home  con- 
sumption. 

The  La  Hontan  Basin  is  surrounded  by  San 
Joaquin,  Sacramento,  Klamath,  Columbia,  Bonne- 
ville and  Colorado  systems,  but  is  isolated  from 
them.  Geological  evidence  is  to  the  effect  that  the 
l>aBin  has  always  been  without  outlet.  So  far  as 
the  fish  fauna  is  concerned,  Chasmistes  points  to 
SL  possible  relationship  with  the  Klamath  and 
Sonneville  systems,  in  both  of  which  it  is  found. 


This  communication  was  discussed  by  Messrs. 
A.  A.  Doolittle,  M.  W.  Lyon,  Wm.  Palmer  and  the 
speaker. 

The  526th  regular  meeting  was  held  April  18, 
1914  in  the  lecture  hall  of  the  Cosmos  Club,  with 
Vice-president  Dr.  J.  N.  Boss  in  the  chair  and  40 
persons  present.  Under  the  heading  of  brief 
notices.  President  Paul  Bartsch  commented  on  the 
absence  of  red -headed  woodpeckers  in  the  vicinity 
of  Washington.  Apparently  none  had  wintered 
and  it  was  thought  migrants  were  overdue.  Dr. 
M.  W.  Lyon  gave  similar  testimony.  Mr.  Alex. 
Wetmore  said  the  species  was  seen  along  the 
Patuxent  Biver,  Md.,  March  15,  and  that  in  his 
experience,  when  the  red -head  is  not  present  in 
winter  it  does  not  return  till  late. 

Titus  Ulke  then  gave  the  first  paper  on  the  reg- 
ular program,  entitled,  "Note^  on  Bermuda 
Birds.''  The  speaker  noted  the  large  number  of 
birds  that  have  been  recorded  from  the  Bermudas, 
a  large  proportion  of  which  are  casual  visitors. 
He  then  gave  notes  on  the  distribution,  habits  and 
local  names  of  the  following  18  species:  Bermuda 
catbird,  bluebird,  northern  water-thrush,  Bermuda 
white-eyed  vireo,  European  house-sparrow,  Ber- 
muda cardinal,  belted  kingfisher,  pigeon  hawk, 
Bermuda  ground-dove,  golden  plover,  jacksnipe, 
great  blue  heron,  bittern,  coot,  black  duck,  blue- 
winged  teal  and  European  goldfinch.  The  paper 
was  discussed'  by  Messrs.  T.  W.  Vaughn,  Wm. 
Palmer,  W.  L.  McAtee  and  the  author. 

T.  Wayland  Vaughn  then  delivered  his  communi- 
cation on  "Beactions  of  Corals  to  Food  and  to 
Non-nutrient  Particles,  and  the  Nature  of  the  Food 
of  Corals."  He  first  gave  a  sketch  of  the  struc- 
ture of  the  coral  polyp,  in  so  far  as  it  is  related 
to  prehension  and  assimilation  of  food.  The  en- 
tire ectoderm  of  the  animal  is  armed  with  nemato- 
cysts  for  disabling  living  prey.  It  is  further  cov- 
ered with  mucus  and  is  provided  with  cilia  which 
waft  food  toward  the  mouth  and  rejected  objects 
away.  Experiments  in  feeding  coral  polyps  were 
made  with  the  following  substances:  bits  of  crab 
meat,  cut-up  minnow  and  beef  juice.  When  solid 
food  was  placed  on  the  oval  disc,  the  tentacles  ex- 
pand, bend  over,  and  pass  food  to  mouth ;  the  edges 
of  the  oval  disc  contract  over  the  mouth  until 
swallowing  is  completed.  The  impulse  to  expand 
the  tentacles  stimulated  by  a  food  particle  is  com- 
municated from  polyp  to  polyp  until  the  whole 
colony  is  expanded. 

Corals  can  be  satiated  with  food,  and  when  this 
condition  is  reached  all  objects  are  wafted  away 
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from  mouth.  Corals  free  themselves  from  foreign 
objecta,  as  sand.  These  are  sometimes  swallowed, 
bat  eventually  all  are  rejected.  Corals  living 
where  wave  action  is  great  have  less  power  to 
cleanse  themselves  than  species  living  on  sand  or 
mud-flats. 

Corals  sometimes  swallow  as  large  objects  as 
small  jelljflsh  and  crabs.  In  experiments  thej  took 
pieces  of  fish,  Crustacea  and  even  pieces  of  other 
poljpA.  They  ate  also  every  kind  of  marine  plank- 
ton, except  Pycnogonida,  which  were  rejected. 
Every  copepod  dropped  on  the  oval  disc  of  a  coral 
or  even  on  the  column  wall  waa  killed  and  wafted 
to  mouth.  No  vegetable  matter  of  any  kind  was 
takeD.  Pure  cultures  of  diatoms  were  invariably 
rejected;  if  dipped  in  beef  juice  diatoms  were 
swallowed,  but  later  ejected.  Bits  of  seaweed  were 
similarly  treated.  The  conclusion  is,  therefore, 
that  coral  polyps  are  strictly  carnivorous.  The 
communication  was  discussed  by  Mr.  A.  A.  Doo- 
little  and  the  speaker.  i 

Mr.  A.  A.  Doolittle  then  gave  the  last  paper  of 
the  program:  "The  Plankton  Beeources  of  Some 
Massachusetts  Ponds."  He  spoke  of  the  bearing 
plankton  studies  have  on  the  broad  problem  of  the 
conservation  of  natural  resources.  A  study  of  the 
plankton  is  necessary  to  the  utmost  utilisation  of 
the  fish  resources,  since  practically  all  fishes,  at 
some  stage  of  their  existence,  feed  on  plankton, 
especially  the  entomostraca. 

In  the  eight  Massachusetts  lakes  studied,  samples 
were  taken  from  bottom  to  surface  and  in  all  parts 
of  the  lakes.  Twenty-six  species  of  Entomostraca 
were  collected,  one  new.  Copepods  were  much  more 
numerous  in  individuals  than  the  Cladocera,  and 
composed  from  50  to  75  per  cent,  of  the  total 
plankton.  The  number  of  plankton  under  a  square 
yard  of  surface  varied  from  seven  thousand  to 
eighty-two  thousand.  The  largest  numbers  were 
found  in  the  shallower  lakes.  The  number  per 
cubic  yard  of  water  varied  from  500  to  17,500,  the 
largest  number  by  this  estimate  also  in  a  shallow 
lake.  In  fact  the  number  of  plankton  varies  in- 
versely as  the  depth,  the  deeper  parts  of  quiet 
lakes  having  few  or  none. 

Knowing  the  amount  of  plankton  in  a  lake,  if 
stomachs  of  fish  are  examined  to  determine  the 
amount  they  consume,  we  can  estimate  the  number 
of  fishes  the  water  may  support.  Mr.  Doolittle 's 
paper  was  discussed  by  Drs.  C.  D.  Marsh  and  M. 
W.  Lyon. 

The  527th  meeting  was  held  May  2,  1914,  in  the 
lecture  room  of  the  Cosmos  Club,  with  Vice-presi- 


dent Dr.  W.  P.  Hay  in  the  chair,  and  46  persons 
present.  Frederick  M.  Gaige,  University  of  Michi- 
gan and  Frederick  C.  Lincoln,  Colorado  Museum  of 
Natural  History,  were  elected  to  membership.  It 
was  announced  that  the  527th  would  be  the  Isst 
meeting  of  the  season. 

In  response  to  the  call  for  brief  notes,  W.  L.  Me- 
Atee  compared  the  abundance  of  birds  in  ths 
neighborhood  of  the  District  of  Columbia,  sa 
stated  in  Coues's  and  Prentiss's  lists  of  1862  and 
1883,  with  that  of  the  present.  Discussion  fol- 
lowed by  Wm.  Palmer  and  W.  W.  Cooke. 

Calling  Dr.  M.  W.  Lyon  to  the  chair,  Dr.  W.  P. 
Hay  gave  the  first  paper  of  the  regular  program: 
"A  Journal  of  the  Wilkes  Exploring  Expedition.'' 
The  journal  in  question  is  a  manuscript  by  Mr. 
Sinclair,  the  navigating  officer  of  Captain  WOkes' 
flagship.  Dr.  Hay  sketched  the  history  of  the 
Wilkes'  expedition,  gave  the  personnel  of  the  sci- 
entific staff,  and  an  account  of  the  itinerary  of  the 
voyage.  He  also  noted  the  character  and  manner 
of  distribution  of  the  de  luxe  report  on  the  expedi- 
tion, which  was  in  20  volumes  and  of  which  only 
100  sets  were  distributed. 

The  journal  of  Mr.  Sinclair  began  at  Norfolk, 
Va.,  August  9,  1838.  Dr.  Hay  read  various  ex- 
cerpts, relating  to  the  following  subjects:  the  death 
and  color  changes  of  the  dolphin,  a  waterspout, 
phosphorescence,  behavior  of  whales;  notes  on  the 
towns  of  the  west  coast  of  South  America,  includ- 
ing Valparaiso  and  Callao;  description  of  the 
cruise  to  the  Antarctic,  including  notes  on  the 
aurora,  icebergs,  penguins,  seals,  storms  and  the 
discovery  of  land;  the  last  excerpt  read  was  a  de- 
scription of  San  Francisco.  The  pap«r  was  dis- 
cussed by  Drs.  M.  W.  Lyon  and  Theodore  Gill. 

The  second  contribution  to  the  program  was  an 
account  of  the  home  and  country  of  Linnsus  by  S. 
M.  Gronberger,  illustrated  by  lantern  slides.  Mr. 
Gronberger  sketched  the  home,  school  and  profes- 
sorial career  of  Linnieus,  and  gave  an  account  of 
his  travels.  He  showed  views  of  Ldnnsus's  home 
and  country,  as  it  now  is,  and  spoke  of  the  distin- 
guished visitors  entertained  by  Linnaeus  and  the 
mode  of  life  of  these  companies.  Numerous  viens 
of  places  of  historical  interest  also  were  shown. 

The  evening 's  program  was  completed  by  the  ex- 
hibition of  an  interesting  series  of  lantern  slides  of 
Washington's  wild  flowers  by  L.  D.  HaUeck.  Wm. 
Palmer  spoke  briefly  on  certain  of  our  wild  flow- 
ers, remarked  on  their  cultivation,  and  gave  roa- 
ring comments  on  the  slides 

W.  L.  McAtbc, 
Becording  Secretary  pro  fen. 
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THE    FINANCIAL    STATUS    OF    COLLEGE 

TEACHEBSi 

In  1908  the  Foundation  reported  in  its 
second  bulletin  the  results  of  an  enquiry 
concerning  the  financial  status  of  the  teach- 
ing staff  of  higher  institutions  in  America 
and  Germany.  An  examination  of  salary 
schedules  for  the  year  1912-13  makes  it 
possible  to  treat  certain  of  the  topics  of 
that  bulletin  more  fully  and  to  measure 
the  change  in  salaries  during  the  past  five 
years. 

THE  VABIABILITY  OF  SALARIES  IN  THE  SAME 

INSTITUTION 

A  small  institution  performing  a  fairly 
unified  educational  service,  such  as  giving 
instruction  in  the  traditional  academic  sub* 
jects,  or  training  engineers,  or  teaching 
law,  may  do  its  work  conveniently  with  a 
staff  of  men  graded  rather  sharply  as,  say, 
professors,  assistant  professors  and  in- 
structors, with  a  fixed  salary  attached  to 
each  grade  or  title.  The  teaching  staff 
may  even  be  on  almost  absolute  financial 
equality,  four  fifths  of  its  members  being 
** professors"  and  doing  the  work  of  teach- 
ing with  here  and  there  an  assistant  of 
lower  title  and  salary. 

Such  simple  fiscal  arrangements  were 
common  a  generation  ago ;  they  still  persist 
in  some  of  the  older  and  smaller  colleges; 
but  they  are  now  becoming  obsolete,  and 
no  one  can  understand  the  financial  sta- 

1  Based  upon  a  stady  hj  Professor  Edward  L. 
Thomdike,  of  Teachers  College,  Columbia  ITni- 
versitj,  of  reports  made  bj  the  institutions  to  the 
Foundation.  From  the  eighth  Annual  Beport  of 
the  President  of  the  Carnegie  Foundation  for  the 
Adyancement  of  Teaching. 
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tistics  of  our  higher  instdtations  by  think- 
ing of  the  teaching  staff  as  sharply  graded 
by  a  few  academic  titles,  and  of  each  title 
as  significant  of  a  given  salary.  Where 
there  are  professional  schools,  the  salary 
attached  to  the  title  of  professor  may,  in 
the  same  institution,  range  from  $500  to  a 
maximum  of  $5,000,  there  being  actually 
twenty-five  different  sums  received  as  an- 
nual salaries  by  the  full  professors  in  a 
single  American  university.  In  this  insti- 
tution thirteen  different  sums,  ranging 
from  $750  to  $4,000,  were  received  by  per- 
sons who  held  the  title  of  associate  pro- 
fessor; fourteen  different  sums,  ranging 
from  $1,800  to  $3,600,  by  assistant  pro- 
fessors ;  and  eighteen  different  sums,  rang- 
ing from  $200  to  $2,000,  by  instructors. 
There  were  also  clinical  professors,  clinical 
instructors,  and  several  other  academic 
grades  causing  further  variability,  and 
within  each  of  these  grades  there  was  a 
still  further  variability  of  its  own. 

Even  where  there  are  no  professional 
schools,  the  variation  of  salary  is  very 
great  For  example,  in  two  institutions 
without  professional  schools  nineteen  differ- 
ent sums,  ranging  from  $2,000  to  $5,000, 
were  received  by  professors ;  thirteen  differ- 
ent sums,  ranging  from  $600  to  $1,700,  by 
instructors;  and  sixteen  different  sums, 
ranging  from  $1,000  to  $3,000,  by  officers 
of  intermediate  grades.  This  variation  is 
for  the  salaries  of  men — ^were  women  in- 
cluded, it  would  be  greater.  So  far  as 
could  be  ascertained,  all  of  the  salaries 
considered,  except  perhaps  some  of  those 
for  instructors,  were  for  the  full  year's 
work  of  full-time  teaching.  There  were 
both  lower  and  higher  salaries  than  those 
mentioned,  but  these  were  for  exceptional 
conditions,  as  of  part-time  teaching  or 
administrative  work. 

Both  institutions  illustrate  the  overlap- 
ping of  academic  grades  with  respect  to 


salary.  Over  one  fourth  of  the  teachers 
of  intermediate  grade  receive  salarieB  as 
high  as,  or  higher  than,  the  lowest  full  pro- 
fessor's salary;  nearly  one  fourth  of  the 
instructors  receive  salaries  reaching  or 
passing  the  lowest  point  for  salaries  of 
teachers  of  intermediate  grade.  Such  over- 
lapping is  in  no  sense  exceptional;  in  the 
larger  institutions  the  fact  that  certain 
individuals  of  lower  rank  receive  more 
salary  than  other  individuals  of  high^ 
rank  is  so  frequent  as  to  be  almost  the  rale. 

THE   SALARIES   OF   THE   TEACHING   STAFF  OP 
COLLEGES  AND   UNIVESSmES  IN   191^13 

Such  variability  of  salaiy  for  the  same 
academic  grade,  either  by  the  separation 
into  distinct  salary  steps  or  by  a  gradual 
ranging,  together  with  the  overlapping  of 
academic  grades  in  salary,  make  the  finan- 
cial statistics  of  higher  institutions  diffieolt 
to  present  and  interpret  without  mislead- 
ing.   The  difficulty  is  increased  by  the  dif- 
ferences in   practise  between  institutions 
and  between  the  same  institution  in  differ- 
ent years,  with  respect  to  the  significance 
of  a  given  academic  rank.     For  example, 
associate  professors  mc^^  be  far  above  assis- 
tant professors  in  dignity  and  salary  in  one 
institution  and  in  another  be  substantially 
on  a  level  with  them.    The  average  salary 
of  assistant  professors  may  appear  to  have 
been  lowered  between  1907-08  and  1912- 
13,  when  in  reality  such  service  was  better 
rewarded  than  before  by  the  addition  of  a 
higher  intermediate  grade  or  title  for  those 
performing  this  service,  and  the  relegation 
of  the  title  of  assistant  professor  to  those 
performing  a  different  service.    Other  com- 
plexities are  added  by  differences  in  policy 
as  to  the  distribution  of  salaries  within 
the  same  grade,  differences  in  the  services 
performed  by  different  individuals  of  tbe 
same  grade,  and  the  like. 

The  only  sound  and  adequate  basis  for 
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a  statement  of  the  financial  status  of  the 
teacher  in  a  higher  institution  is  a  list  of 
names,  giving  in  each  case  salary,  age, 
absence  and  pension  rights,  services  per- 
formed, services  permitted  outside  the  in- 
stitution, amount  of  training,  and  amount 
of  experience  in  the  institution  and  else- 
where. No  college  or  university  publishes 
such  a  list,  and  it  is  doubtful  whether  any 
governing  board  keeps  such  a  systematic 
list,  though  it  is  precisely  these  facts  that 
a  competent  head  of  department  or  college 
president  has  in  mind  and  combines  with 
his  knowledge  of  the  teacher's  scholarship, 
efficiency  and  devotion  in  recommending 
financial  provisions.  It  is  a  regrettable 
fact  that  at  present  we  know  far  more 
about  such  topics  as  the  relation  of  age  to 
salary,  or  of  length  of  experience  to  salary, 
in  the  case  of  elementary  and  high  school 
teachers  than  in  the  case  of  college  teachers. 
Indeed,  the  published  facts  for  the  last  are 
practically  limited  to  the  survey  made  in 
the  bulletin  of  the  foundation  to  which 
reference  has  been  made. 

The  first  step  obviously  is  to  provide 
knowledge  of  the  salaries  that  are  actually 
paid,  and  this  the  foundation  is  enabled  to 
do,  through  the  courtesy  of  institutions  in 
submitting  their  pay-rolls  for  study.  As 
the  common  statements  of  average  salaries 
^ve  such  imperfect  and  misleading  no- 
tions, the  detailed  distribution  of  the  rela- 
tive frequencies  of  each  salaiy  has  been 
studied.' 

>  Some  thirty  group  tables  were  made  for  the 
following  colleges  and  uniyereitles:  Group  1, 
Carleton  Ck>llege,  Franklin  College  and  Ripon  Col- 
lege; Group  ft,  Bates  College,  Clarkson  School  of 
Technology,  Drury  College,  Grinnell  College,  Law- 
rence College  and  Monnt  Holyoke  College;  Group 
S,  Drake  University  and  Neweomb  College  (of 
Tolane  University) ;  Group  4,  Beloit  College, 
Centre  College  of  Kentucky,  Dickinson  College, 
Hobart  College,  Marietta  College  and  Wabash 
College;  Group  5,  Hamilton  College,  Oberlin  Col- 
lege, University  of  Pittsburgh,  Tufts  College  and 


The  facts  as  reported  are  not  offered  as 
infallible  in  every  respect.  The  founda- 
tion was  unwilling  to  impose  on  the  insti- 
tutions concerned  the  burden  of  answering 
detailed  questions;  consequently  a  salary 
may  occasionally  be  recorded  as  smaller 
than  it  really  was  (because  the  individual 
was  on  leave  of  absence  for  part  of  the 
year,  or  was  in  receipt  of  an  added  pay- 
ment under  another  department),  or  as 
larger  than  it  really  was  (because  a  pay- 
ment recorded  on  the  pay-roll  in  a  second 
department  was  actually  included  in  the 
first  pa3anent  recorded).  Some  mistakes 
of  copying  in  and  from  the  pay-rolls  and 
in  further  tabulations  are  probably  inevi- 
table. The  facts  reported  give,  however,  a 
thoroughly  trustworthy  general  picture  of 
what  they  attempt  to  present. 

The  facts  compiled  are  for  salaries  in 
1907-08  as  well  as  in  19ia-13,  permitting 
measurements  of  the  rise  of  salaries  as  well 
as  of  the  present  status.    They  are  arranged 

Washington  and  Jefferson  College;  Group  6, 
Middlebury  College,  University  of  Rochester,  Uni- 
versity of  Vermont  and  WeUesley  College;  Group 
7,  Bowdoin  College,  Clark  College,  Indiana  Uni- 
versity, Purdue  University,  Swarthmore  College, 
Trinity  College  (Connecticut)  and  Union  College; 
Group  8,  Dartmouth  CoUege,  University  of  Mis- 
souri and  Worcester  Polytechnic  Institute;  Group 

9,  Lehigh  University,  University  of  Minnesota, 
Tulane  University,  Washington  University  (Mis- 
souri)   and  Western   Beserve   University;    Group 

10,  University  of  Cincinnati  and  Yaasar  Col- 
lege; Group  11,  Amherst.  College,  University  of 
Virginia  and  Williams  College;  Group  12,  Cornell 
University,  University  of  Michigan  and  Uni- 
versity of  Wisconsin;  Group  IS,  Case  School  of 
Applied  Science,  Bensselaer  Polytechnic  Institute 
and  Stevens  Institute  of  Technology;  Group  14, 
University  of  California,  Massachusetts  Institute 
of  Technology  and  University  of  Toronto;  Group 
15,  Johns  Hopkins  University,  Leland  Stanford 
Junior  University,  Princeton  University  and  Yale 
University;  Group  16,  Columbia  University  and 
Harvard  University.  None  of  these  group  tables 
is  here  published,  but  the  foundation  will  be  glad 
to  make  them  available  to  scholan. 
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in  four  divisions — Balaries  for  instractors 
or  tators  or  whatever  grade  represents  ap- 
proximately the  first  rank  of  teachers  with 
a  fall  program,  salaries  for  full  professors, 
salaries  for  standard  intermediate  grades, 
and  salaries  for  all  of  these  grades  com- 
bined. The  salaries  of  assistants,  or  what^ 
ever  grade  represents  approximately  the 
work  of  men  who  are  primarily  students, 
are  not  included.  The  salaries  of  irregular 
grades,  such  as  lecturer,  which  may  carry 
an  instructor's  work  or  a  part-time  pro- 
fessor's work,  or  signify  casual  visits,  or  a 
dignified  assistantship,  are  likewise  ex- 
cluded. Presidents  are  also  excluded,  but 
deaus  and  directors  of  schools  or  depart- 
ments are  included.  Teachers  in  medical 
schools,  dental  schools  and  schools  of  phar- 
macy are  also  excluded,  being  more  fitly 
made  the  subject  of  separate  study.  Pay- 
ments for  work  in  summer  schools  are  ex- 
cluded. The  salary  of  a  teacher  in  service 
for  only  one  semester  is  recorded  as  it 
would  be  for  a  full  year's  service.  The 
aim  is  to  show  the  recompense  given  for 
what  is  a  teacher's  full  service  in  any  in- 
stitution in  question.  Although  there  are 
doubtless  occasional  failures  to  make  the 
necessary  distinctions  precisely,  the  tables 
show  the  typical  with  adequate  precision. 
In  the  salary  scales,  which  form  parts  of 
the  table,  $400  means  from  $350  to  $449, 
$500  means  from  $450  to  $549,  $600  means 
from  $550  to  $649,  and  so  on. 

Upon  examination  of  Table  I.  it  will 
be  seen  that  the  institutions  do  not  differ 
very  greatly  in  the  salaries  given  to  in- 
structors. We  may,  without  serious  error, 
group  all  these  salaries  for  all  institutions. 
The  low-salaried  institutions  pay  in  the 
main  from  $750  to  $1,200,  the  others  from 
$750  to  $1,500.  It  must  be  remembered 
that  some  of  the  instractors  in  the  larger 
institutions  included  in  these  tables,  though 
carrying  a  full  program  of  class  teaching, 


are  really  of  the  apprentice  type,  engaged 
in  study  for  a  higher  degree.  The  in- 
structor in  iheae  ooUeges  is  somewhat 
better  paid  than  the  male  teachers  in  Amer- 
ican high  schools.  The  median  salary  for 
the  latter  is  $900;  the  average  salary,  little 
if  any  over  $1,000;  and  the  proportion  of 
salaries  at  $500  to  $900  much  greater.  It 
is  perhaps  worthy  of  mention  that  the 
salaries  of  the  mechanics  employed  in  uni- 
versity shops  and  laboratories  are  distinctly 
below  the  average  instructor's  salaiy  in 
the  same  institution.  Fuller  analysis  of 
the  financial  status  of  the  instructor  must 
be  delayed  until  enough  individual  life- 
histories  of  college  teachers  are  available 
to  permit  the  correlation  of  salary  with 
age,  experience  in  teaching,  and  amount 
of  education  received  in  preparation  for 
teaching. 

In  the  salaries  attached  to  intermediate 
grades,  associate  professors,  and  assistant 
professors,  institutions  differ  more  widely. 
The  gradation  is  rather  steady,  so  that  any 
grouping  of  the  institutions  has  to  be  some- 
what arbitrary,  and  its  results  are  neces- 
sarily less  instructive.  There  are  groups  of 
institutions  with  average  salaries  for  the 
intermediate  grades  of  $1,200  to  $1,400; 
with  average  salaries  of  $1,488,  $1,537  and 
$1,571 ;  with  average  salaries  of  $1,747  to 
$2,076;  and  lastly  the  Harvard-Columbia 
group  with  average  salaries  still  higher. 

These  sunmiaries  appear  in  Table  IL 
There  are  no  clear  "species"  of  teachers  in 
this  grade  from  the  fiscal  point  of  view. 
By  reason  of  age,  ability  and  differences  in 
the  significance  of  the  tities  concerned,  the 
salaries  spread  from  $1,000  to  $4,000  witii 
no  close  grouping  around  specially  frequent 
salaries,  save  perhaps  around  $1,500  for 
the  colleges  of  moderate  salaiy-schedules. 
If  the  grade  of  associate  prof  ^sor  had  been 
kept  separate  throughout,  there  would  have 
been  a  somewhat,  but  not  much,  doser 
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TABLE     I 
THE   SALARIES  OF  INSTBDCTOBS   IN    1912-13 
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$1,027 

$1,121 

$1,238 

$1,147 

Median  salary  . . . 

$1,000 

$1,100 

$1,200 

$1,100 

clustering  around  central  points  in  the 
case  of  either  grade.  In  the  case  of  Colum- 
bia and  Harvard,  where  the  grade  of  asso- 
ciate  professor  is   distinctly   superior  in 

« Group  A  includes  Carleton,  Franklin,  Bipon, 
Bates,  Clarkson,  Brury,  Orinnell,  Lawrence,  Mount 
Holyoke,  Drake,  Newcomb,  Beloit,  Centre,  Dick- 
son, Hobart,  Marietta,  Wabash,  Hamilton,  Ober- 
lin,  Pittsburgh,  Tufts  and  Washington  and  Jef- 
ferson. 

*  Group  B  includes  Middlebury,  Bochester,  Ver- 
mont, Wellesley,  Bowdoin,  Clark  (Collegiate), 
Indiana,  Purdue,  Swarthmore,  Trinity  (Connecti- 
cut), Union,  Dartmouth,  Missouri,  Worcester 
Polytechnic,  Lehigh,  Minnesota,  Tulane,  Wash- 
ington (Missouri),  Western  Beserve,  Cincinnati, 
Yassar,  Amherst,  Virginia,  Williams,  Cornell, 
Michigan,  Wisconsin,  Case,  Bensselaer  and  Stevens. 

B  Group  C  includes  California,  Massachusetts 
Institute  of  Technology,  Toronto,  Johns  Hopkins, 
Xeland  Stanford,  Princeton,  Yale,  Harvard  and 
Columbia. 
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SALARIES   OF   COLLEGE   TEACHERS   OF   INTEBMEDIATS 

GRADE  IN  1912-13 

Associate    Professors,    Assistant    Professors    and 
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63 
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Average  salary... 

$1,300 

$1,544 

$1,924 

$2,648 

Median  salary. . . . 

$1,300 

$1,500 

$1,900 

$2,500 

8  Including  the  colleges  in  groups  1  to  4.  See 
note  on  page  849. 

7  Including  the  colleges  in  groups  5  to  7.  See 
note  on  page  849. 

« Including  the  colleges  in  groups  8  to  15.  See 
note  on  page  849. 
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11 

44 

6 

12 

4 

to  2,749 

268  1  as 

2,000 

10 

1 

1 

under 

2,700 

3 

12 

10 

7 

2 

2 

3,000 

2,800 

12 

11 

6 

1 

3.900 

19 

7 

2,750 

3.000 

1 

5 

25 

77 

18 

38 

3 

to  3,249 

386  1  li.l 

8.100 

1 

10 

3.200 

4 

33 

3.300 

1 

4 

24 

7 

3 

3,400 

2 

2 

3 

3.260 

8JH» 

1 

6 

67 

8 

25 

8 

to  3,749 

206     m 

3.600 

1 

18 

4 

16 

3 

3 

3,700 

2 

3,800 

6 

2 

1 

3,900 

3 

2 

3,780 

4.000 

1 

8 

33 

37 

«3 

36 

to4.249 

194      Itl 

4.100 

1 

2 

4,200 

1 

4,auo 

1 

1 

4,400 

1 

1 

2 

4,250 

4,600 

I 

7 

3 

33 

27 

to  4,749 

67   :    *J 

4.600 

1 

4,700 

1 

4,eoo 

4.900 

4,760 

8.000 

S 

3 

8 

34 

44 

to  6.249 

96        90 

S.IOO 

5.200 

6.300 

6,400 

1 

5,250 

6,600 

3 

34 

to  6,749 

40 

» 

6,600 

6.700 

1 

5.760 

6.B00 

to  6.249 

5.900 

6,000 

3 

1 

21 

K      it 

Over  6.000 

1 

_17_ 

OvoT  6,260 

18        /J 

1.682  indiTkhttli 
Medum  aUfT  83.000 
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salary,  there  would  be  a  fairly  pronounced 
influence  of  this  sort. 

We  may  say  roughly  that  the  teachers 
in  intermediate  grades  in  the  smaller  insti- 
tations  are  financially  in  a  class  with  the 
instructors  in  institutions  like  Columbia, 
Harvard,  Yale,  Hopkins,  Stanford,  Cali- 
fornia and  Princeton.    How  often  they  are, 
like  these  latter,  young  men  proving  their 
worth,  and  how  often  they  are  mature  men 
whose  achievements  have  not  been  such  as 
to  put  them  ahead  financicdly,  is  a  ques- 
tion to  be  settled  only  by  proper  measure- 
ments of  the  correlation  of  age  with  salary. 
The  teachers  in  intermediate  grades  of  in- 
stitutions like  Oberlin  College  get  from 
$1,200    to   $1,800,    and   represent    gifted 
young  men,  somewhat  older  men  waiting 
for  fairly  assured  promotion,  and  still  older 
men  who  have  nearly  or  quite  reached 
their  salary  limit  as  college  teachers.    The 
890  teachers  in  intermediate  grades  in  in- 
stitutions like  Dartmouth  College  or  the 
University    of    Minnesota    represent    the 
group  of  assistant  professors  whose  status 
has  been  studied  by  Professor  Quido  Marx, 


plus  a  financially  superior  group  of  junior 
professors  and  associate  professors  in  large 
institutions. 

In  the  case  of  the  full  professors,  we  have 
in  Table  III.  the  story  of  the  salaries  of 
mature  men  and  women,  accepted  as 
teachers  of  the  highest  rank,  in  sixty-one 
institutions.  This  fairly  represents  the 
status  of  the  full  professor  in  the  hundred 
and  fifty  better  higher  institutions  of 
America. 

There  is  a  certain  significance  in  the 
combined  facts  for  the  salaries  of  all  these 
full-time  teachers  of  accepted  standing  in 
the  higher  schools  of  America,  which  are 
shown  in  Table  IV.,  although  in  this  table 
all  ages  and  all  of  the  institutions  are 
mixed.  The  significance  lies  in  the  possi- 
bility of  easy  comparison  with  similar  facts 
for  other  professions  or  branches  of  civil 
service,  and  of  easy  contrast  with  salaries 
in  industrial  and  commercial  organizations. 
One  such  comparison  with  the  salaries  of 
men  teachers  in  public  high  schools  of  the 
United  States  is  made  in  the  table  itself. 


TABLE   IV 
THE    DISTBIBnTION    OF    THE    SALARIES    1912-13 

Of  the  4^2  Instructors,  Assistcmt  Professors,  Asftociate  Professors  and  Professors  in  the 

61  Institutions  Combined 


Freqaency 

Totals 

Totals 

Expressed  In 

Penantages 

Similar  Peroentagea 

Salary 

Instraoton 

Toachenof 

iBtermediate 

Gradea. 

Full 
Profeasor* 

for  Male  Teachers  in 

Public  High  Schools  Id 

1908  (approximate) 

Under  $750 

$750  to  1.249 

1,250  to  1,749 

1,750  to  2,249 

2,250  to  2,749 

2,750  to  8,249 

3,250  to  8,749 

3,750  to  4,249 

4.250  to  4,749 

4,750  to  5.249 

6,250  to  5,749 

5,750  to  6,249 

Over     6,250 

51 
911 
386 

29 
3 

74 

447 

483 

194 

76 

17 

9 

12 

147 

227 

266 

286 

205 

194 

67 

95 

40 

25 

18 

51 

997 

980 

739 

463 

362 

222 

203 

67 

95 

40 

25 

18 

1.9 

9S.4 

2S.0 

17.3 

10.9 

8.5 

6.9 

4^8 

1.6 

9.9 

.9 

,6 

4 

S0.5 

US 

1S.0 

7.1 

S.l 

1.6 

.5 

Number  of  indiyidaalB 

1,380 

1,800 

1,582 

4,262 
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THB   RELATION   OF   SALARY   TO   AGE 

An  adequate  treatment  of  the  relation 
of  salary  to  age  requires  the  fiscal  history 
of  individual  teachers.  To  infer  the 
changes  in  salary  due  to  age  from  the 
differences  found  between  the  salaries  of 
groups  classified  by  age  is  unsafe,  since 
those  who  abandoned  college  training  for 
other  occupations  at  any  age  are  very 
likely  to  differ  as  to  salary  from  those  who 
remain,  and  since  we  can  not  assume  that 
the  ability  of  those  entering  college  teach- 
ing has  remained  constant  during  the 
forty  years  past.  The  foundation  hopes 
to  give  the  topic  such  adequate  treatment 
in  the  future.  The  present  section  reports 
only  measures  of  the  variation  of  salary  at 
the  same  age  for  certain  groups — a  limited 
and  not  exactly  representative  selection 
from  college  teachers  of  251  men,  all 
teachers  of  mathematics  or  the  natural  sci- 
ences in  certain  universities,  who  had  been 
active  enough  in  science  by  the  year  1910 
to  be  included  in  the  second  edition  of  Pro- 
fessor Cattell's  ** American  Men  of  Sci- 
ence." The  choice  of  these  was  dictated 
by  practical  exigencies  and  the  results 
must  not  be  taken  strictly  at  their  face 
value,  although  the  use  made  of  the  facts 
has  been  kept  free  from  fallacies  due  to 
the  nature  of  the  selection  of  these  indi- 
viduals. The  selection  is  such  as  to  exclude 
men  of  all  ages  of  slight  scientific  achieve- 
ment and  to  exclude  somewhat  more  strictly 
the  youngest.  Also,  as  stated,  it  is  a  selec- 
tion of  men  from,  on  the  whole,  a  superior 
group  of  institutions. 

In  general,  we  have  a  fairly  steady  rise 
in  salaries  from  the  group  of  age  34  with 
a  median  salary  of  $1,800,  through  age  36 
at  $2,000,  age  38  at  $2,200,  age  40  at 
$2,500,  age  42  at  $2,200,  age  45  at  $2,850, 
to  $3,200  at  age  49,  and  $3,300  at  age  53. 
For  the  reasons  stated,  this  result  should 
be  used  with  caution.    What  is  certain  is 


that  the  effect  of  age  within  these  limits  is 
real,  large  and  more  persistent  to  later 
ages  than  probably  would  have  been  as- 
sumed a  priori. 

There  is  an  interesting  difference  in 
salary  and  in  the  relation  of  age  to  salary 
between  the  men  who  were  rated  in  Pro- 
fessor Cattell's  list  of  the  1,000  most 
esteemed  as  scientific  workers  and  those 
who  were  less  distinguished.  In  salaiy 
the  more  distinguished  group  have  an 
advantage  of  about  $800  at  ages  36  and 
38,  about  $1,000  at  ages  40  and  42,  about 
$1,500  at  ages  44  and  46,  and  a  still  greater 
advantage  at  later  ages.  The  median 
salary  for  the  distinguished  group  rises 
from  about  $3,000  at  ages  36,  38,  40  and  42, 
to  $3,500  at  ages  44  to  46,  $4,000  at  ages 
48,  50,  52  and  54,  and  $5,000  at  higher 
ages;  while  the  median  salary  for  the 
others  remains  at  approximately  $2,000 
through  ages  36~to  46,  and  is  only  $2,500 
and  $2,650  in  the  case  of  ages  48  to  54 
and  56  and  over.  These  figures  are  from 
too  few  cases  to  be  used  as  precise  measores 
of  the  differences  in  question,  but  are  ade- 
quate to  prove  that  ability  as  estimated 
by  one's  fellow  scientists  receives  very  sub- 
stantial recognition  in  salary,  and  that,  as 
in  other  professions  and  in  industiy  and 
commerce,  the  less  gifted  men  reach  their 
maximum  salary  much  earlier  than  the 
more  gifted. 

The  variation  in  salaries  for  the  same 
age  is,  as  students  who  have  made  the 
matter  a  subject  of  careful  observation  and 
thought  would  expect,  very  wide.  Men 
not  over  two  years  apart  in  age  differ  in 
respect  to  salary  to  such  an  ext^it  that 
the  highest  salary  is  about  four  times  the 
lowest.  The  intervening  salaries  are  spread 
fully  over  the  scale.  Men  receiving  $2,000 
may  be  from  under  30  to  over  60  years  old, 
and  men  can  be  found  with  that  salary  at 
every  intervening  age.    The  effect  of  mora 
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complete  and  more  exactly  representative 
data  would  be  to  increase  the  range  of 
variation.  This  variation,  it  may  be  added, 
is  a  sign  of  healthy  adaptation  to  the  wide 
differences  in  energy,  scholarship-  and  de- 
votion which  must  be  expected  even  within 
such  a  picked  group  of  men  as  college 
teachers. 

THE  APPRENTICESHIP  SYSTEM   IN  AMERICAN 
HIGHER  INSTITUTIONS 

The  higher  institutions  of  America  main- 
tain an  elaborate  system  of  apprentice- 
ship by  their  provision,  fiscal  and  other- 
wise, for  assistants,  readers,  teaching  fel- 
lows and  the  like,  who  do  educational  work 
under  more  or  less  close  supervision,  gen- 
erally as  part-time  workers  who  are  study- 
ing for  a  degree,  or  who  have  just  com- 
pleted such  study  and  are  maintaining 
financial  independence  while  waiting  for 
engagement  as  full-time  teachers. 

The  extent  of  this  apprentice  woric  in 
the  larger  institutions  may  be  estimated 
f n)m  the  fact  that  in  Columbia,  Harvard, 
Chicago,  Michigan,  Yale  and  Cornell  there 
are  reported  761  individuals  with  the  title 
of  assistant,  more  than  the  number  of  full- 
time  professors  in  these  same  institutions. 
Some  few  of  these  are  full-time  teachers  or 
scientific  workers  of  experience,*  but  there 
are,  to  much  more  than  counterbalance 
these,  teaching  fellows  and  young  men  with 
the  title  of  instructor  who  are  really 
apprentices. 

The  system  is  by  no  means  confined  to 
the  large  universities.  Taking  at  random 
ten  institutions  of  moderate  size  (Yassar, 
Indiana,  Purdue,  Oberlin,  Cincinnati, 
Armour  Institute,  Virginia,  Washington, 
Western  Reserve  and  Brown),  we  find  re- 
ported 237  assistants  to  321  full  professors. 

9  In  departments  of  agriculture  especially,  sub- 
ordinate scientific  workers  with  salaries  of  from 
$800  to  $1,500  are  often  given  the  title  of  ''as- 
Bistant," 


Moreover,  there  probably  are  other  stu- 
dent assistants  unreported  because  receiv- 
ing only  free  tuition. 

Even  in  the  small  institutions,  much  of 
the  educational  work  is  done  by,  and  much 
practical  training  in  college  teaching  is 
given  to,  such  apprentices.  Again  taking 
ten  colleges  at  random  (Lafayette,  Bow- 
doin,  Colorado  College,  Dickinson,  Adelphi, 
University  of  South  Carolina,  Goucher, 
Trinity  (Connecticut),  Beloit  and  Wash- 
ington and  Jefferson),  we  find  reported  72 
assistants  to  157  full  professors.  Fifty-two 
of  these  were  reported  from  a  single  insti- 
tution, but,  on  the  other  hand,  the  student- 
assistants  who  were  given  tuition  or  tuition 
plus  a  hundred  dollars  or  so  were  probably 
very  often  left  unreported  by  other  insti- 
tutions in  this  group. 

The  fiscal  status  of  these  apprentices 
will  not  be  described  here,  since  any  tables 
of  salaries  or  changes  in  salaries  for  them 
are  likely  to  be  misleading  unless  worked 
out  and  presented  in  connection  with  fairly 
exact  descriptions  of  the  services  which 
they  perform  and  the  training  which  they 
receive.  These  services  range  from  the 
actual  conduct  of  class-room  and  laboratory 
instruction  to  the  mere  correction  of  minor 
written  exercises,  or  even  to  work  as  er- 
rand boys,  keeping  class-rolls^  answering 
the  telephone  and  fetching  apparatus.  In 
time  required  they  vary  so  much  that  an 
assistant's  pay  probably  would  show  a 
range  of  from  fifty  cents  per  hour  to  five 
times  as  much.  The  training  ranges  from 
such  sympathetic  guidance  as  a  son  might 
receive  in  a  model  father's  office  to  the 
mere  orders  and  criticisms  that  an  ordinary 
office  boy  gets. 

It  is  probable  that  four  out  of  five  of  the 
men  and  women  now  entering  college  and 
university  teaching  hold  such  positions  as 
paid  assistants  for  a  year  or  more.  Conse- 
quently the  organization  and  remuneration 
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of  the  work  attached  to  assistantships  offers 
important  problems  to  the  scientific  stu- 
dent of  administration.  At  its  best  an 
assistantship  means  self-support  while  ad- 
vancing in  knowledge  and  professional 
training  for  the  assistant,  equally  good 
instruction  for  the  classes  in  question,  re- 
lief for  the  professor  who  can  devote  him- 
self to  work  that  he  prefers,  though  it  is  in 
the  popular  sense  much  harder  to  do,  and 
economy  for  the  fiscal  authorities  who  are 
enabled  to  pay  certain  services  no  more 
than  efficiency  requires. 

THE  CHANGE  IN  THE  SATjABITO  OF  TEACHERS 
IN   HIOHEB  INSTITUTIONS 

The  salaries  of  instructors  have  shown  a 
clear  increase  during  the  past  five  years. 
There  has  been  an  average  gain  of  $80. 
This  gain  has  been  caused  by  a  decrease  in 
the  proportions  of  salaries  of  $1,000  and 
under  and  an  increase  in  the  proportions 
of  salaries  of  $1,050  and  over.  The  in- 
crease has  been  greatest  in  the  groups  of 
institutions  paying  on  the  average  under 
$1,000  in  1907-08.  The  gain  for  these  aver- 
ages $118,  and  their  median  salary  has 
moved  up  from  $900  to  $1,000.  The  gain 
has  been  least  in  the  institution  groups 
which  had  the  highest  salaries  in  1907-08, 
except  Harvard  and  Columbia,  being  $63 
for  the  combined  group  including  Cali- 
fornia, Massachusetts  Institute  of  Technol- 
ogy, Toronto,  Johns  Hopkins,  Stanford, 
Princeton,  Yale,  Harvard  and  Columbia, 
and  much  less  if  Harvard  and  Columbia 
are  excluded. 

Table  V.  gives  the  percentage  of  in- 
structors receiving  less  than  $650,  the  per- 
centage receiving  from  $650  to  $849,  the 
percentage  receiving  from  $850  to  $1,049, 
and  so  on,  both  for  1907-08  and  for  1912- 
13.  It  will  be  seen  that  all  the  low  salaries 
have  decreased  in  relative  frequency,  while 
all  the  high  salaries  have  increased. 


TABLE   V 
CHANGS   IN    INSntUCTOES'    SALABIKS 

All  InttitutionM  Combined;  Coarse  Grouping 


Peroentile  Freqncnciet 

Smlary 

TMfflM"ftiirJia 

1907-06 

1912-lS 

A/XUOI  VIlt^M 

Under  $«50 

2.6 

1.4 

-  1.2 

$650-   849 

13.0 

9.9 

-  3.1 

850-1.049 

42.6 

31.7 

-10.9 

1,050-1,249 

23.6 

26.8 

+  3.2 

1,250-1,449 

10.8 

18.6 

+  7.8 

1,450-1,649 

6.2 

8.7 

+  2.5 

1,650-1,849 

.7 

1.4 

+     .7 

1,850-2,049 

.5 

1.2 

+     .7 

2,050-2,249 

.1 

+     .1 

2,250-2,449 

.1 

+     .1 

2,450-2.649 

.1 

.1 

0 

The  change  in  the  salaries  paid  to  teach- 
ers of  intermediate  grades  is  complex  and 
difficult  to  express.  In  the  institutions 
paying  in  1907-08  in  most  cases  from 
$1,000  to  $1,500,  clustered  around  an  aver- 
age of  about  $1,200,  there  has  been  an 
average  gain  of  about  $200.  This  gain 
concerns  positions  filled  by  110  individuals 
in  1907-08,  and  by  161  in  1912-13.  In 
Harvard  and  Columbia,  at  the  other  salary 
extreme,  there  has  been  an  average  gain 
of  $226.  Here  116  and  160  positions  were 
concerned  in  1907-08  and  1912-13,  respec- 
tively. The  remaining  institutions,  with 
660  positions  for  1907-08  and  979  for 
1912-13,  show  an  average  gain  of  about 
$120,  the  gain  being  closely  the  same 
whether  an  average  of  $1,500,  $1,600,  $1,700, 
$1,800  or  $2,000  was  paid  in  1907-08.  The 
intermediate  grades  have  then  made  most 
improvement  in  the  institutions  which  in 
1907-08  paid  the  very  low  or  the  very  high 
salaries. 

The  general  change  is  shown  in  Table 
VI.  which  gives  the  percentages  (in  1907- 
08  and  in  1912-13)  of  teachers  receiving 
each  salary  amount.  The  grouping  shows 
with  special  clearness  the  decrease  in  rela- 
tive frequency  of  salaries  below  $1,500 
and  the  increased  relative  frequen<7  of 
salaries  above  $1,850.    The  change  has  been 
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an  advance  all  along  the  line,  not  the  mere 
bringing  of  very  low  salaries  up  to  a  higher 
standard,  nor  the  addition  of  certain  high- 
priced  positions. 

TABUB   VI 

THB   CHANQK  IN   SALARIES  OF  TBACHSBS   OF  INTKB- 
HXDIATB  OBADES   lliOM    1907-08   TO   1912-13 

AU  Itutitutions  Combined;  Coarser  Grouping 


TABLE  Vn 
THB    CHANQB    IN     SALABEBS    OF    FULL    PBOFESSOES 

FROM   1907-08  TO  1912-13 
AU  InstUviions  Combined;  Coarse  Grouping 


Percentile 

Freqaeneietf 

Stlmtj 

Differeneee 

1907-08 

1912-18 

Under  $950 

.4 

.1 

-  .3 

$950-1.249 

11.6 

4.8 

-6.8 

1,250-1,549 

23.7 

19.8 

-3.9 

1,550-1.849 

25.9 

25.7 

-  .2 

1.850-2,149 

20.1 

22.0 

+1.9 

2,150-2,449 

6.1 

9.6 

+3.5 

2,450-2.749 

8.2 

9.5 

+1.3 

2,750-3,049 

2.6 

5.8 

+3.2 

3,050-3,349 

.4 

.3 

-  .1 

3.350-3,649 

.2 

1.1 

-  .9 

3,650-3,949 

.1 

.1 

0 

3,950-4,249 

.4 

.6 

+  .2 

Number  of  individuals 

946 

1,300 

The  salaries  of  full  professors  in  these 
institutions  have  been  increased  on  the 
average  by  about  $225,  the  increase  being 
about  the  same  for  institution  groups  pay- 
ing salaries,  in  1907-08,  of  $1,200,  $1,400, 
$1,600,  $1,800,  $2,200,  $2,700  or  $3,000. 
The  institution  groups  paying  average 
salaries  (in  1907-08)  of  $3,500  and  $3,750 
show  smaller  gains,  about  $125;  Columbia 
and  Harvard  show  larger,  about  $350. 
The  low-salaried  institutions  have  thus  in- 
creased their  professors'  salaries  by  a  per- 
centage far  greater  than  that  of  the  high- 
salaried  institutions.  The  general  change 
is  shown  in  Table  VII.  which  gives  the 
relative  frequencies  of  each  salary  amount 
in  steps  of  $500  in  1907-08  and  1912-13 
for  all  of  the  institutions  combined.  The 
decrease  in  the  lower  salaries  is  clearly 
shown,  the  professorial  staff  having  been 
moved  up  by  about  $200  all  along  the 
salaiy  scale. 


Peroentile  Freqaeneies 

Salaiy 

DifRBrenoee 

1907-08 

1912-18 

$750-1,249 

2.9 

.8 

-2.1 

1,250-1,749 

12.3 

9.4 

-2.9 

1,750-2,249 

16.2 

14.5 

-1.7 

2,250-2.749 

15.3 

17.1 

+1.8 

2,750-3,249 

19.9 

17.6 

-2.3 

3,250-3,749 

9.9 

12.6 

+2.7 

3,750^,249 

12.6 

12.3 

-  .3 

4,250-4,749 

2.8 

4.3 

+1.5 

4,750-5,249 

4.4 

6.1 

+1.7 

5,250-5,749 

2.1 

2.6 

+  .5 

5,750-^,249 

.5 

1.6 

+1.1 

Over  6,250 

1.0 

1.2 

+  .2 

From  the  results  of  this  new  examina- 
tion of  the  financial  status  of  college  teach- 
ers, it  will  be  seen  that  the  situation,  as 
compared  with  that  of  five  years  ago;  is 
encouraging.  In  spite  of  a  variability  of 
salaries  in  the  same  institutions  and  of  a 
financial  overlapping  of  academic  grades, 
there  is  coming  to  be  a  kind  of  general 
agreement  upon  a  salary  for  a  college  in- 
structor that  is  rather  better  than  that  of 
the  man  who  teaches  in  a  high  school. 
Junior  professors  in  the  smaller  colleges 
receive  salaries  almost  equal  to  those  of 
instructors  in  the  large  universities.  Of 
1,500  representative  full  professors  one 
fourth  receive  $2,250  or  less,  one  fourth 
$3,750  or  more,  and  one  tenth  $5,000  or 
more,  the  median  salary  of  all  being  $3,000. 
All  salaries  have  increased  during  the  last 
five  years — ^those  of  instructors  have  risen 
by  about  $80,  those  of  junior  professors 
show  a  gain  of  from  $120  to  $226,  those  of 
full  professors  show  an  increase  of  from 
$125  in  the  smaller  institutions  to  $350  in 
the  largest.  Teachers  who  by  general 
agreement  are  considered  distinguished 
receive  from  $800  to  $2,400  more  than  their 
colleagues  of  the  same  age. 
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SOIL  EBOSION  AND  ITS  BBMEDT  BY  TEBr- 
BACING  AND  TBEE  PLANTING^ 

Peoples  Have  the  habit  of  Tifliting  their 
heaviest  penalty— ^eath — ^upon  those  offenders 
who  imperil  the  life  of  the  community.  For 
example,  horse-stealing  among  cowboys,  de- 
stroying bridges  among  the  Caucasus  moun- 
taineers. By  the  same  reasoning  the  time  is 
approaching  when  the  permitting  of  gullying 
and  soil  erosion  will  rise  in  our  minds  from 
waste  to  offense  and  finally  to  crime. 

Soil  erosion  is  an  irreparable  waste,  per- 
haps the  only  irreparable  waste,  when  in  an 
age  of  science  one  considers  the  great  possi- 
bility of  substituting  one  substance  or  com- 
modity for  another.  Once  the  soil  is  gone,  it 
is  gone,  and  can  not  be  returned.  In  locations 
of  shaUow  soils  underlaid  with  rock,  a  very 
small  amount  of  erosion  throws  land  out  of 
agricultural  use  for  a  geologic  epoch. 

Owing  to  our  yast  resources  and  cheap  land 
and  the  scientific  nature  of  erosion  control, 
little  has  thus  far  been  done  to  check  erosion 
either  prohibitively  or  constructively.  An- 
other reason  why  we  have  done  or  appreciated 
so  little  in  this  field  is  that  the  problem  is 
relatively  new  to  the  Teutonic  peoples. 

L    FACTOBS  TENDIKO  TO  AGGRAVATE  AND  INOREASB 
SOIL  EROSION  IN  AMERICAN  AGRIOULTURB 

1.  Relation  of  Agricultural  to  Nature's  Ero- 
eion  Control. — ^Nature  controls  erosion  with 
plant  roots,  so  that  in  most  of  the  United 
States  the  problem  scarcely  existed  before 
white  men's  agriculture  began  here.  The 
beginning  of  agriculture  here  was  not  merely 
the  introduction  of  an  old-established  method. 
American  agriculture  is  unlike  that  of  Europe 

1  Section  I.,  of  the  A.  H.  A.  8.,  has  a  eommittde 
on  soil  erosion.  This  eonunittee  appointed  J.  Bus- 
sell  Smith,  Ph.D.,  professor  of  industry  in  the 
Wharton  School  of  Finance  and  Oommerce,  Uni- 
versity of  Pennsylvania,  a  suboonunittee  to  gather 
information  as  to  the  relation  of  tree  crops  to  the 
erosion  problem.  This  paper  presented  at  the 
1913  meeting  of  the  section  is  the  result  of  jour- 
neys of  investigation  in  the  Mediterranean  coun- 
tries and  islands  and  in  central  and  southern 
United  States. 


and  far  more  deadly  as  a  promoter  of  erosion. 
European  agriculture  has  but  little  bars 
ground,  most  of  the  crops  covering  tiie  entire 
surface  of  the  ground  and  holding  it  with  a 
root  mass,  as  does  wheat,  barley,  clover. 
America  has  added  to  the  European  agricul- 
ture the  three  great  bare-ground  crops  of  com, 
cotton  and  tobacco.  The  tillage  of  these  crops 
prepares  the  ground  for  erosion.  The  soil  is 
kept  bare,  loose  and  soft.  Frequent  cultiva- 
tions gash  it  ready  for  the  starting  of  the  dig- 
ging rills  of  running  water  when  a  storm 
comes. 

2.  The  New  and  Erosive  Type  of  RainfaUr^ 
Another  factor,  new  to  the  Caucasian  race,  is 
a  heavy  summer  rain  which  exists  in  all  the 
territories  growing  these  three  crops,  and 
comes  in  the  peculiarly  destructive  form  of  a 
thunder  shower,  with  its  tremendous  powers 
of  eroding  loose  bare  soil. 

3.  The  Increasing  Area  of  Erosion^nducing 
Crops. — The  increasing  demand  for  these  bare- 
ground  crops  tends  more  and  more  to  make 
us  cultivate  and  destroy  hilly  lands  which, 
while  in  good  pasture  or  forests,  erode  bat 
little. 

n.    FACTORS  IN  EROSION  CONTROL 

1.  Deep  plowing  has  been  extensively  recom* 
mended  by  our  agricultural  authorities,  but 
casual  observance  of  hill  lands  almost  any- 
where shows  it  to  be  but  a  partial  remedy,  and 
com  and  cotton  fields  under  the  best  recom- 
mended deep  plowing  can  often  be  shown  to 
be  eroding  at  rates  that  are  completely  ruin- 
ous if  kept  up  for  any  long  period. 

2.  Contour  plowing  tends  to  diminish  ero- 
sion, but  this  device  is  hostile  to  the  American 
system  of  farming  that  is  characterized  by  the 
utilisation  of  machinery  sweeping  in  straight 
lines  over  large  areas. 

8.  Terracing  has  been  quite  widely  used  in 
the  south,  but  usually  in  a  relatively  ineffici^it 
way  because  in  effect  it  chops  a  field  np  into  a 
multitude  of  small  fields  of  irregular  shape. 
Between  these  little  patches  are  untilled  banks 
that  grow  weeds  instead  of  crops.  We  have, 
however,  the  recent  discovery  of  the  Mangum 
terrace  worked   out  by  a  farmer   at   Wake 
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Forest,  N".  C,  and  now  adopted  by  the  Federal 
Dej^artment  of  Agriculture.  It  is  a  great  im- 
provement over  any  terracing  to  be  found 
in  either  Europe  or  America.  It  consists  of 
wide  gentle  ridges  plowed  up  along  the  face  of 
the  slope  so  that  the  water  flows  slowly  and 
harmlessly  along  it,  while  its  wide  gentle  slope 
permits  the  planting  of  crops  and  the  utiliza- 
tion of  agricultural  machinery  directly  across 
it  at  the  same  time  that  it  controls  the  run- 
away waters.  There  is  almost  no  washing  of 
earth  where  the  system  is  maintained,  and  the 
ground  is  fully  utilized  in  the  American  way. 

A  proper  appreciation  of  the  economic 
and  far-reaching  importance  of  soil  saving 
should  bring  us  in  a  short  time  to  a  point 
where,  by  compulsion  or  premium,  all  tilled 
lands  liable  to  washing  would  be  handled  by 
this  method  or  some  other  equally  efficient  one. 

4.  Plowless  utilization  of  land  offers  great 
possibilities  for  the  checking  of  erosion  and 
the  vast  increase  of  our  crop  area. 

(a)  Forestry  and  Pasture, — Thus  far  tree 
planting  in  the  form  of  forestry  has  been 
almost  the  sole  panacea,  other  than  pasture, 
for  steep  lands.  The  fruitlessness  and  slow- 
ness of  a  forest,  which  yields  its  one  crop  in 
from  twenty  to  one  hundred  and  fifty  years, 
is  a  profound  objection  to  it  as  a  resource  for 
the  owner  of  the  average  small  farm.  The 
yield  of  hill  pastures  is  too  small  to  be  a 
satisfactory  dependence.  Therefore,  we  have 
plowed,  gullied  and  destroyed. 

The  inefficiency  of  pasture  is  indicated  by 
its  almost  entire  elimination  in  the  arable 
areas  of  western  Europe  where  it  has  given 
away  to  tilled  crops.  Its  inefficiency  in  com- 
parison to  tree  crops  is  shown  by  the  fact  that 
the  pounds  of  food,  the  income  and  the  nutri- 
tion produced  by  an  acre  of  good  sheep  pasture 
in  England  are  less  than  that  produced  by  a 
g'ood  walnut  tree  in  France. 

(b)  Crop  Trees, — ^The  tree  is  nature's  real 
engine  of  production.  This  scientific  fact 
seems  to  have  been  overlooked,  despite  the 
gxesit  value  that  trees  have  been  to  us.  By  a 
spasmodic  and  chance  development,  the  tree 
has  given  us  a  number  of  valuable  tree  crops. 
The  land  that  is  in  harvest-yielding  trees  is 


usually  the  heaviest  yielding  and  most  vahi- 
able  land.  Witness  the  orchards  everywhere^ 
The  king  of  aU  crops,  as  measured  by  the 
greatest  amount  of  food  produced  and  the 
value  of  the  land,  is  a  tree  crop — ^the  date. 

Past  development  of  tree  crops  has  come 
peculiarly  by  chance.  Now  that  we  know  how 
to  breed  plants,  we  need  the  systematic  exam- 
ination of  all  the  trees  of  the  country  with 
regard  to  their  present  or  x>otential  crop  pos-^ 
sibilities.  This  is  a  task  requiring  much  work 
and  having  tremendous  promise  of  increased 
national  wealth.  This  conclusion  is  borne  out 
by  the  facts  now  known  concerning  American 
trees,  and  by  the  occasional  development  of 
tree  agriculture  both  in  this  country  and  in 
Europe. 

In  this  country  while  we  have  an  extensive 
fruit  industry,  it  has  touched  but  a  small 
comer  of  the  possible  tree-crop  field,  and  the 
crops  have  been  limited  chiefly  to  those  fruits 
that  may  be  classed  as  succulents  rather  than 
nutrients,  and  they  have  been  limited  also  to- 
human  food  rather  than  to  forage.  Forage  ia 
the  great  demand  upon  the  American  farm. 
The  animals  eat  several  times  as  much  as 
we  do. 

1.  Tree  Forage, — ^Forage  tree  crops  in  Eu- 
rope, Africa  and  Hawaii,  are  suggestive  of 
great  developments  in  America.  The  carob 
bean,  worth  about  one  cent  per  i>ound  at  the 
farm,  is  a  much  prized  nitrogenous  and  also- 
carbohydrate  stock  food  vndely  grown  from 
Gibraltar  to  Palestine,  and  exported  to  Eng« 
land  and  to  some  extent  to  the  United  States. 
In  Hawaii  we  have  its  counterpart,  the  mes- 
quite  bean,  a  bran  and  commeal  substitute, 
rapidly  becoming  an  important  industry.  The 
yields  reported  by  the  Hawaiian  Experiment 
Station  are  almost  staggering  in  their  signifi* 
cance.  Mesquite  forests  on  rough  untilled  and 
untillable  land  are  producing  from  4  to  10 
tons  of  beans  per  acre  and  the  bean  meal  sells 
at  $25  a  ton.  We  have  in  the  United  States^ 
waiting  to  be  developed,  similar  leguminous, 
cropping  trees  growing  from  the  Pacific  to  the 
Atlantic  in  the  form  of  the  mesquite  in  the 
west  and  the  honey  locust  in  the  east>  both 
great  bean-yielding  trees. 
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The  European  utilization  of  the  acorn  as 
awine  food  amounts  to  millions  of  dollars 
annually,  and  while  we  have  some  hundreds  of 
thousands  of  hogs  using  the  bought  privilege 
of  eating  the  acorns  of  our  national  forests, 
no  one  seems  to  have  seriously  considered  the 
possibility  of  investigating  the  American  oak 
as  a  com  substitute,  yet  there  is  good  reason 
to  believe  it  may  be  more  effective  than  com 
in  many  localities.  American  trees  yielding 
several  hundred  pounds  of  acorns  are  common. 
The  utilization  of  the  fig  in  Majorca  and 
Portugal  gives  us  added  reason  to  contemplate 
the  great  possible  service  of  mulberries  and 
persimmons  as  automatic  pig  feeders,  the  crop 
being  harvested  by  the  animals  themselves. 
The  extensive  use  of  the  chestnut  as  a  com 
forage  substitute  in  the  mountainous  parts  of 
Italy,  Corsica  and  France  shows  us  what  we 
might  do  in  Apiudachia  with  native  or  im- 
ported chestnuts,  and  also  with  hidcories  and 
other  native  nut  trees. 

2.  Major  Foods  from  Treo  Crops. — The  great 
dietary  wants  of  man  aze  proteid  for  tissue, 
carbohydrate  and  fat  for  energy.  None  of 
these  wants  has  been  met  to  any  important 
extent  by  a  tree  crop  in  the  United  States. 
The  proteid  demand  is  substantially  met  in 
Europe  by  the  use  of  the  walnut,  almond  and 
filbert.  Unquestionably  the  native  and  Per- 
sian walnuts  of  the  United  States,  alcmg  with 
that  remarkable  tree,  the  pecan,  and  the  nu- 
merous native  hickories  and  hasdnuts,  offer 
us  great  possibilities  of  new  and  extended  in- 
dustries and  new  staple  food  supplies. 

The  carbohydrate  tree  crops  of  the  Old 
World  are  even  more  important  than  the  pro- 
teids.  The  date  (more  nutritious  than  bread) 
is  the  main  stay  of  vast  areas,  and  the  fig 
(even  more  nutritious  than  the  date)  is  also 
a  great  food.  The  chestnut  is,  to  large  areas 
of  Spain,  France,  the  Mediterranean  islands, 
and  Italy,  the  same  thing  that  com  is  to  the 
Appalachian  mountaineers — a  great  starch 
food.  The  acorn,  with  an  analysis  much  like 
that  of  wheat,  excepting  a  shortage  of  protein, 
has  for  ages  been  a  food  for  many  Mediter- 
ranean peoples,  and  holds  out  at  any  time  the 
possibility  of  being  made  into  a  very  accepta- 


ble farinaceous  food  for  the  American  people 
if  they  should  choose  to  develop  it,  in  an  age 
of  science  and  factory-prepared  foods.  Fat 
is  furnished  in  Europe  by  the  olive  to  so  great 
an  extent  that  the  olive  covers  a  larger  pro- 
portion of  Spain  than  wheat  does  in  the 
United  States.  We  have  not  yet  developed  an 
oil  industry,  although  the  resources  are  at 
hand. 

3.  Areas  and  AdfusimefU. — The  tree  is  plainly 
our  best  means  of  utilizing  steep  and  rough 
land,  and  if  we  can  develop  means  of  utiliring 
the  cropping  tree  without  die  plow,  we  can 
easily  double  the  crop  area  of  the  United 
States.  At  the  present  time  tree  crops  cover 
only  about  one  fiftieth  of  our  agricultural  area, 
when  they  apparently  possess  the  possibility 
of  covering  half  of  it  with  great  profit  and 
with  a  permanence  of  production  now  un- 
known. 

The  example  of  a  thousand  per  cent,  in- 
crease in  value  of  a  Corsican  hillside  when 
well  established  in  chestnut  orchards  that 
have  never  been  plowed  and  which  have  pro- 
duced for  centuries,  is  exceedingly  suggestive. 

The  problem  is  not  merely  a  problem  in 
forestry,  for  it  is  an  established  f act»  that  die 
fruiting  trees  must  have  sunshine  on  all  sides. 
Numerous  modifications  of  the  forestiy  situa- 
tion, however,  suggest  themselves.  Tall  trees 
like  the  pecan  might  be  surrounded  by  ooppioes 
of  leguminous  trees  like  the  locust,  wfaidi 
might  attain  salable  size,  and  by  their  nitrog- 
enous roots  greatly  enrich  the  soil,  as  is  the 
case  where  certain  leguminous  trees  aze 
grown  with  coffee.  Crop  trees  like  the  pecan 
and  walnut,  persimmon  or  mulberry  might  be 
surrounded  by  thickets  of  bush  size  legumes, 
which  absolutely  maintain  the  soil  against  ero- 
sion, which  enrich  it,  and  which  might  be 
annually  cut  in  the  place  of  being  annually 
plowed,  or  they  might  be  pastured  once  a  year 
with  goats,  and  thus  kept  under  control,  made 
to  render  their  service  to  the  crop  tree,  end 
still  give  some  value  as  forage. 

4.  Moisture  and  FeHUUy  Coninl. — Ameri- 
can agriculture  is  unquestionably  soffisriiig 
from  too  great  a  conviction  that  cultivatioa 


Jons  12,  1914] 


SCIENCE 


861 


is  essential  to  the  preservation  of  moisture 
and  the  supplying  of  fertility. 

There  is  little  doubt  that  the  earih  mulch, 
a  preparation  for  erosion,  does  make  the  fertil- 
ity more  available,  and  does  check  evapora- 
tion. We  need  much  more  knowledge  than 
we  now  have  as  to  whether  or  not  the  same 
results  may  not  be  obtained  by  the  application 
of  mineral  or  other  chemical  fertilizers,  which 
will  increase  natural  vegetation,  which  will 
therefore  increase  humus,  and  the  natural 
water-holding  power  of  the  soil.  Bather  con- 
vincing evidence  as  to  the  efficacy  of  this 
latter  method  is  to  be  had  in  the  sod  mulch 
orchards  under  the  care  of  the  Ohio  Agricul- 
tural Experiment  Station,  and  also  in  the 
variation  of  crop  yields  in  rich  and  poor  lands 
in  a  dry  season  in  the  Berber  villages  of 
Northern  Algeria.  At  the  present  moment  the 
idea  of  the  maintenance  of  fertility  and  a 
good  crop  yield  without  tillage  is  so  unortho- 
dox that  almost  no  experiment  stations  in  the 
United  States  will  look  at  the  subject  with 
respect,  yet  in  it  lies  great  possibility  of  the 
extension  of  tree-crop  agriculture  to  large 
areas  of  land  where  cultivation  is  difficult  and 
is  almost  synonymous  with  erosion  unless 
careful  terracing  shall  be  worked  out. 

The  actual  holding  of  water  upon  the  ground 
until  it  sinks  in  is  an  aspect  of  the  matter 
well  worthy  of  extensive  investigation.  The 
mangum  terrace,  which  is  so  efficient  in  taking 
water  away  from  a  hillside  without  erosion, 
can  doubtless  be  enlarged  and  made  absolutely 
horizontal  so  that  it  will  keep  the  water  where 
it  falls,  after  the  practise  of  Colonel  Freeman 
Thorpe,  of  Hubert,  Minnesota.  This  is  a 
practise  worthy  of  much  experimentation,  and 
one  which  fits  peculiarly  into  the  tree-crop 
idea.  It  is  doubtless  true  that  in  many  local- 
ities the  water  standing  behind  the  horizontal 
mangum  terrace  would  injure  wheat,  clover 
and  other  small  crops.  On  the  other  hand, 
ibere  seems  to  be  little  reason  to  anticipate 
that  it  would  injure  trees  that  stood  upon  the 
terrace  and  had  their  roots  beneath  the  reser- 
voir of  water,  which  might  stand  and  freeze 
for  considerable  periods  with  no  injury  to  the 
tree,  which  would  get  the  water  when  it  soaked 


into  the  ground.  This  has  been  proved  suc- 
cessful for  20  years  in  a  Pennsylvania  apple 
orchard. 

This  practise  has  been  worked  out  for  many 
decades  in  the  olive  orchards  of  Oentral  Tunis 
around  Sousse,  and  it  unquestionably  can  be 
utilized  with  tree  crops  in  many  parts  of  the 
United  States.  Its  limitations  must  be  defined 
by  experimentation,  which  may  also  find  aids 
in  the  growth  of  deep-rooting  annual  plants 
to  increase  porosity  and  absorbing  power  of 
the  soil. 

There  also  appears  to  be  no  reason  why  this 
mangum  terrace  might  not  be  modified  into 
a  series  of  basins  that  would  hold  near  each 
tree  the  water  that  fell  near  it,  and  thus  prac- 
tically apply  the  methods  of  the  California 
water  economizing  irrigators.  Such  prepara- 
tion of  the  soil  would  be  effective  for  many 
years  and  would  therefore  be  less  exi>ensive 
than  annual  cultivation. 

An  effect  of  this  holding  of  water  where  it 
fell  would  be  the  absolute  stoppage  of  a  loss  of 
fertility  that  results  from  the  washing  away 
of  incrustations  of  soluble  salts  deposited 
through  the  evaporation  of  earth  moisture  at 
the  surface.  The  effectiveness  of  this  process 
in  bringing  earth  salts  to  the  surface  is  well 
known.  It  has  given  us  our  alkali  soils,  but 
we  owe  it  to  Colonel  Freeman  Thorpe  to  call 
our  attention  to  its  surprising  effectiveness  as 
an  agency  in  fertility  loss  where  water  is  al- 
lowed to  run  off  of  the  surface.  This  factor 
alone  may  be  found  worthy  of  all  the  effort 
necessary  to  hold  water  where  it  falls. 

m.    CONCLUSION 

If  the  economic  botanists  and  plant  breeders 
can  give  us  a  series  of  new  cropping  trees 
which  vnll  furnish  new  foods  for  both  man 
and  beast,  we  will  have  an  economic  factor 
which  will  combine  a  number  of  forces,  be- 
cause it  helps  to  meet  a  number  of  needs.  It 
will  greatly  stimulate  food  production,  also 
wood  production.  Through  the  development 
of  the  plowless  agriculture  and  terrace  water 
holding,  we  will  have  conservation  of  the  soil 
and  of  fertility.  We  will  also  have  in  this 
combination  the   greatest  of   all  forces   yet 
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brought  to  bear  upon  the  problem  of  flood 
control,  and  also  a  great  aid  to  navigation  and 
irrigation,  because  of  the  better  conservation 
of  water  in  the  soil  for  springs  and  streams. 

It  is  a  problem  with  which  the  individual 
farmer  of  an  intellectual  turn  of  mind  can 
experiment  in  a  small  way,  but  above  all  it  is 
one  which  needs,  even  demands,  the  attention 
of  the  federal  government  and  many  of  the 
agricultural  experiment  stations. 

J.  Russell  Shtth 

UNIVEaSITY  OF  PXNNSTLVANIA 


THE  MASSACHUSETTS  INSTITUTE  OF 
TECHNOLOGY  AND  THE  STATE 

In  an  address  at  the  annual  banquet  of 
Technology  alumni  in  January,  Governor 
Walsh  suggested  a  closer  cooperation  between 
the  institute  and  the  state.  The  result  has 
been,  in  its  successive  steps,  the  appointment 
of  a  special  committee  to  consider  the  matter 
by  Jasper  Whiting,  president  of  the  alunmi 
association,  a  conference  with  the  governor  in 
March,  an  investigation  of  all  the  sources  of 
information  and  a  report  to  the  alumni  coun- 
cil on  May  25.  The  latter  while  it  has  natur- 
ally been  based  on  the  institute  and  its 
resources  proves  to  be  so  broad  in  its  applica- 
tions that  there  is  place  in  the  plan  for  all  the 
institutions  of  the  state  that  can  give  advice. 
''When  they  are  so  harnessed  to  the  state's 
interest,"  the  report  reads,  "  they  will  consti- 
tute a  great  state  university  geogrraphically 
diversified,  x>osse8sing  the  momentum  of  valu- 
able traditions,  the  strength  of  long  years  of 
experience  and  moral  influence  through  their 
great  alumni  bodies — all  this  making  of  them 
units,  which  if  assimilated  by  a  wise  state 
policy  will  form  a  coordinated  system  of  edu- 
cational facilities,  which  in  its  broadest  sense 
is  a  university." 

First  there  is  recommended  legrislation  which 
shall  increase  and  regularize  the  services  of 
members  of  the  faculty  of  the  institute  (and 
other  institutions,  to  be  specified  in  the  act) 
on  state  boards  and  commissions,  either  as 
members  or  in  an  advisory  capacity.  Such 
legislation  should  be  applicable  to  all  state 
commissions   which   conduct   work   requiring 


scientific  or  technical  skill  or  advice.  Sug- 
gestions for  direct  payment  for  such  services 
direct  to  the  institution  are  made,  since  it  is 
best  fitted  to  apportion  such  payments  between 
individual  service  and  the  use  of  the  labora- 
tories of  the  school. 

The  second  recommendation  is  that  the  use 
of  the  laboratories  and  shops  of  the  institute 
be  placed  at  the  service  of  the  state  under 
appropriate  conditions  which  will  safeguard 
the  educational  purpose  of  the  institute  and 
the  administrative  needs  of  the  state.  No 
direct  charge  should  be  made  for  the  use  of 
these  laboratories,  but  the  state  should  bear 
the  expenses  of  labor  and  material  plus  a 
fixed  sum  to  be  added  to  cover  wear  and  depre- 
ciation. Provision  should  be  made  for  an 
equitable  adjustment  of  this  charge. 

For  its  third  suggestion  the  committee  ad- 
vises the  establishment  of  a  bureau  of  technical 
information,  which  shall  without  charge  fur- 
nish to  the  state  and  the  public,  advice  which 
may  be  obtained  without  substantial  expense, 
either  in  furnishing  ordinary  scientific  in- 
formation or  indicating  the  lines  of  inquiiy  to 
be  followed. 

The  committee  recommends  the  appoint- 
ment by  the  governor  of  a  permanent  com- 
mittee on  cooperation  to  carry  into  effect  these 
recommendations,  to  study  further  the  needs 
of  the  state  as  to  closer  cooperation  between 
it  and  the  institute  and  additional  means  of 
making  such  cooperation  effective.  Such  a 
conmiittee  would  also  look  forward  to  a  sys- 
tem of  cooperation  between  the  state  and  the 
various  other  educational  institutions. 

The  conmiittee  finds  that  from  its  inception 
the  Massachusetts  Institute  of  Technology  was 
intended  to  serve  the  scientific  needs  of  die 
state  and  its  people.  Its  charter  looks  to  aid- 
ing the  advancement,  development  and  prac- 
tical application  of  science  in  connection  with 
the  arts,  agriculture,  manufacture  and  com- 
merce. In  this  department  of  its  activities  the 
committee  finds  momental  achievements  to  the 
credit  of  Tech  in  many  different  divisions  of 
work.  In  fact  the  whole  history  of  the  insti- 
tute shows  that  the  institute  has  given  to  the 
state  and  that  the  state  has  drawn  freely  from 
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the  institute.  The  state  has  availed  itself  of 
the  faculty  of  technology  and  of  the  shops, 
laboratories  and  experiment  stations  and  it  has 
furnished  problems  for  the  student  body.  But 
all  of  this,  the  committee  believes,  has  been 
in  an  incidental  and  casual  way.  There  has 
been  cooperation  undefined,  unguided  and 
fragmentary.  It  has  lacked  the  stimulus  of 
continuity  or  organization,  the  spur  of  recog- 
nized state  service.  ''The  time  has  come,^ 
writes  the  committee,  "  to  formulate  the  union, 
to  make  it  official,  to  the  end  that  the  institute 
may  be  strengthened,  in  power  and  prestige, 
and  that  the  state  may  derive  in  full  the 
benefit  at  hand." 


PBE8EBVATI0N  OF  THE  NATIONAL  MONU- 
MENTS OF  CHINA 

PREsmENT  Hekrt  Fairfield  Osborn  of  the 
American  Museum  of  Natural  History  has 
addressed  under  date  of  May  14,  1914,  to 
Secretary  of  State  Bryan  «uid  to  President 
Yuan  Shih-k'ai  of  China,  the  following  letters 
relative  to  the  preservation  of  the  art  and  his- 
torical monuments  of  China. 
Honorable  William  J.  Bryan, 

Secretary  of  State, 
Washington,  D.  C. 

Sir:  The  Chinese  race  famishes  perhaps  the 
greatest  of  all  records  of  human  society,  and  its 
future  is  closely  associated  with  the  destiny  of  so- 
ciety in  this  hemisphere.  Our  country  contains  an 
ever-increasing  number  of  men  and  women  devoted 
to  the  hope  of  China's  triumph  in  modem  civili- 
zation and  government,  in  which  case  she  will  ex- 
tend her  matchless  social  and  human  experiment 
continuous  from  the  remotest  times  unbroken.  In 
this  connection  interested  persons  and  institutions 
in  the  United  States  are  seeking  to  establish  in 
China  a  school  of  archeology  as  a  means  to  encour- 
age protection  of  the  antiquities  of  China  and  pro- 
vide for  study  there  of  China's  ancient  history. 

On  account  of  the  ruthless  destruction  and 
plunder  of  antiquities  in  China  since  1900,  involv- 
ing American  citizens,  the  following  individuals 
and  organizations  represented,  having  memorial- 
ized President  Yuan  Shih-k'ai  as  shown  herewith, 
have  the  honor  to  request  your  aid  in  the  official 
transmission  of  their  memorial  herewith  enclosed, 
directly  to  Peking. 

Furthermore,  we  have  the  honor  to  request: 


First,  That  the  Department  of  State,  through  its 
officials  in  China,  use  such  means  as  it  may  deter- 
mine to  discourage  all  American  citizens  from  van- 
dalizing in  China  and  from  trafficking  in  broken 
and  stolen  sculptures  and  other  archeological  and 
art  works  of  historical  value  belonging  to  the 
people  of  China,  and  to  render  aid  with  counsel 
wherever  possible  to  shield  Americans  from  be- 
ing involved  with  plunderers  of  Chinese  antiquities, 
and  in  all  ways  possible  assist  in  preserving  the 
good  name  of  the  United  States,  its  citizens, 
agents  and  institutions,  free  from  connection  with 
the  destruction  of  Chinese  monuments  and  antiqui- 
ties and  the  traffic  in  stolen  and  otherwise  inunor- 
ally  or  criminally  obtained  Chinese  objects  of  an- 
tiquity. 

Second,  That  the  Department  of  State,  officially, 
semi-officially  or  unofficially,  as  possible,  through 
its  officials  in  China  and  elsewhere,  discourage  the 
plunder  and  destruction  of  Chinese  antiquities  in 
times  of  peace  or  war  in  China,  whenever  opportuni- 
ties permit,  and  support  and  encourage  the  Chinese 
officials  and  people  in  taking  effective  means  to 
conserve  their  antiquities  for  China's  benefit  and 
the  benefit  of  other  nations. 

Bespectf  ully  submitted, 
(Signed)  Henby  FAmnsLD  Osbobn, 

PreHdent 
President  Yuan  Shih-k'ai. 

Sir:  We  have  learned  with  profound  concern, 
that  through  various  evils  of  modem  origin,  mon- 
uments and  antiquities  in  China  invaluable  to  pres- 
ent and  future  generations  of  Chinese  and  to  the 
world,  have  been  irreparably  lost  and  destroyed; 
that  the  high  material  value  put  by  Westem  civili- 
zation upon  antiquities  and  products  of  art  show- 
ing the  progress  of  mankind,  has  lately  resulted  in 
the  commercialization,  plunder  and  destruction  of 
antiquities  in  China  beyond  the  power  of  ordinary 
influences  to  control;  furthermore,  that  such 
plunder  and  destraction  not  only  are  despoiling 
China  of  some  of  the  garments  of  her  ancient  civ- 
ilization, but  actually  tend  to  break  down  Chinese 
society  by  depriving  the  Chinese  people  of  their 
heritage,  besides  crippling  research  and  education, 
and  retarding  progress; 

Therefore,  having  a  friendly  interest  in  the  good 
of  China  and  the  republic,  and  having  in  mind  the 
interests  of  enlightenment  of  human  welfare  gen- 
erally, as  well  as  the  responsibilities  devolving 
upon  the  nations  and  upon  all  well-wishers  and 
friends  of  China,  we  have  the  honor  herein  to 
memorialize  your  Excellency  and  respectfully  and 
eamestly  to  urge  as  follows: 
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That  in  Tiflw  of  all  the  cireumstanees  and  condi- 
tions; in  accordance  with  ample  traditional  prac- 
tise and  precedent  established  by  China's  ancient 
mlers;  and  in  cooperation  end  harmony  with  the 
policy  of  the  most  advanced  goyemments,  the  na- 
tional government  of  China  make  new  legal  recog- 
nition of  China's  monuments  and  antiquities,  and 
of  all  forms  of  national  art  of  antiquarian  and 
historical  value  as  national  property,  and,  in  the 
manner  adopted  by  other  nations,  newly  take  na- 
tional possession  of  the  same  and  bring  them  under 
national  protection  for  preservation  in  China  for 
the  lasting  benefit  of  the  Chinese  people  and  of 
mankind  generally. 

Beq>ectf ully  submitted, 
(Signed)  Hknrt  FAiariXLD  Osborn, 

President 


THE  BRITISH  ASSOCIATION  IN  AUS- 

TBALIAi 

At  the  end  of  June  and  in  the  first  week  of 
July  400  members  of  the  British  Association 
for  the  Advancement  of  Science  will  leave 
England  to  meet  for  the  annual  sessions  of  the 
Association  in  the  state  capitals  of  Australia. 
The  visit  is  made  at  the  invitation  of  the 
Australian  Oonunonwealth  Qovemment,  whose 
^ests  the  members  of  the  association  will  be, 
and  by  whose  generosity  so  protracted  a  jour- 
ney is  made  possible. 

Such  a  meeting  is  memorable  in  many  ways. 
It  adds  completeness  to  that  system  of  ex- 
change of  scientific  thought  and  scientific  men 
between  the  United  Kingdom  and  the  Domin- 
ions over-seas  which  has  been  steadily  growing 
since  the  beginning  of  the  century ;  and  it  will 
serve  to  link  still  more  closely  the  newer  uni- 
versities with  the  older  throughout  the  whole 
of  the  Empire.  The  previous  visits  of  the 
British  Association  to  Canada  and  to  South 
Africa  gave  fresh  impetus  to  scientific  work, 
and  were  followed  by  tangible  results  in  the 
creation  of  new  scientific  institutions  and 
laboratories.  There  is  assurance  beforehand 
that  this  precedent  will  be  repeated  in  Aus- 
tralia, for  one  of  the  objects  of  the  visit  is  to 
afford  opportunities  for  joint  discussion  on 
oooperation  in  research  between  the  southern 
continent  and  the  <;ountrie8  of  the  Northern 

1  From  the  London  Times. 


Hemisi^eie    in    astronomical, 
and  anthropological  problems. 

There  are  advantages  of  a  reciprocal  kind  to 
those  who  would  not  otherwise  sacrifice  four 
months  of  the  scientist's  year  in  a  visit  to 
Australia.  Problems  await  attack  in  solar 
physics  and  in  the  distribution  of  the  stars; 
problems  in  the  evolution  of  segregated  species 
of  animals  and  plants;  of  physiological  adapta- 
tion; of  atmospheric  electricity  and  earth 
magnetism;  of  the  antiquity  of  races  and  of 
the  development  of  social  conditions — ^in  short, 
problems  affecting  every  department  of  sci- 
ence, which  can  only  be  carried  to  completion 
with  the  aid  of  data  obtained  in  the  Soathem 
Hemisphere  and  the  southernmost  continent 

The  commonwealth  government,  the  state 
universities  and  the  Australian  "pecipiB  are 
making  every  provision  that  the  fullest  oppoi^ 
tunity  shall  be  given  to  the  meeting  to  investi- 
gate both  the  work  that  is  being  done  and  that 
which  has  to  be  done  in  the  fields  of  zoology, 
botany,  physiology  and  engineering.  It  should 
be  added  as  not  the  least  remarkable  of  the 
circumstances  of  this  meeting  that  this  is  the 
first  time  that  any  government  has  set  aside 
so  large  a  subsidy  for  the  purposes  of  the  en- 
couragement  of  science. 

The  members  of  the  association  proceed  in 
two  parties.  The  advance  party  of  70,  in  which 
the  president-elect,  Professor  William  Bate- 
son,  F.R.S.,  travels,  and  which  takes  with  it  a 
number  of  zoologists,  botanists  and  geologists, 
will  go  by  way  of  the  Cape  to  Perth,  in 
Western  Australia.  This  party  stays  a  we^ 
making  exciirsions  for  field  work  in  the  sand 
plains,  in  the  Darling  Range,  the  Irwin  Biver 
district,  the  coast  or  the  Ealgoorlie  goldfield 
during  the  larger  part  of  it;  and,  at  most, 
three  evening  lectures  will  be  delivered,  one 
of  them  by  Professor  Herdman  on  "Life  of 
the  Sea,"  and  another  by  Professor  A.  S. 
Eddington  on  "The  Stars  and  their  Move- 
ments." This  visit  ia  an  unofficial  part  of  the 
meeting ;  but  since  among  those  who  take  part 
in  it  are  Professor  F.  W.  Dyson  (the  astron- 
omer royal),  Professor  H.  E.  Armstrong,  Pro- 
fessor Poulton,  Professor  Dendy  and  Professor 
W.  J.  Pope   (presidents  respectively  of  tiie 
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toolofirical  and  chemical  sectionfi).  Professor 
A.  D.  Waller,  Sir  John  Biles,  Dr.  A.  C.  Had- 
don  and  Mr.  A.  D.  Hall  (president  of  the 
agricultural  section)  it  is  very  strongly  repre- 
sentative of  the  main  body. 

The  rest  of  the  party,  the  main  body,  will 
pick  up  the  advance  party  at  Perth  about 
August  7  and  will  sail  with  them  for  Adelaide. 
li  it  had  not  been  for  the  death  of  Sir  W.  H. 
White,  who  was  to  have  been  president  at 
Birmingham  last  year.  Sir  Oliver  Lodge  would 
have  been  the  president  for  the  Australian 
meeting;  and  Australia  has  been  eager  to  wel- 
come him  in  his  presidential  capacity.  Con- 
sequently he  has  been  asked  to  deliver  an 
address,  and  has  consented.  At  Adelaide  he 
will  speak  at  an  evening  meeting  on  ''The 
Ether  of  Space,"  and  this  valedictory  discourse 
wiU  embody  his  conclusions  as  to  the  objective 
reality  of  this  concept,  and  his  criticisms  of  the 
new  mechanics  by  which  an  attempt  is  being 
made  to  replace  it.  Dr.  W.  J.  SoUas,  of  Ox- 
ford, will  deliver  the  other  evening  discourse 
on  ''  Ancient  Races  and  Their  Modem  Bepre- 
sentatives" — of  whom  he  believes  the  extinct 
Tasmanians  to  have  been  the  most  primitive — 
and  Sir  Charles  Lucas  and  Mr.  A.  D.  Hall  will 
address  their  sections  of  geography  and  of 
agriculture. 

From  Adelaide,  after  a  stay  of  four  days, 
the  association  will  go  on  to  Melbourne,  which 
with   Sydney  will  be  the  auditorium  of  the 
larger  part  of  the  addressee,  papers  and  dis- 
cussions.    Following  the  precedent  of  South 
Africa,  the  presidential  address  of  Professor 
Bateson  will  be  divided  into  two  parts.    The 
address  in  Melbourne  will  discuss  the  problem 
of  evolution  in  the  light  of  Mendelian  dis- 
coveries.     Professor   Bateson   will   especially 
attempt  a  consideration  of  the  nature  of  varia- 
tion,  showing  the  extreme  difficulty  of  any 
longer  maintaining  the  received  doctrines  on 
these   subjects.     At  Sydney  he  will  proceed 
further  to  show  the  application  of  the  results 
of  Mendelian  analysis  to  man,  pleading  for 
simpler  views  of  life  and  death  and  for  a  fuller 
recognition  of  biological  knowledge  in  regard 
to     conduct     and     the     ordering    of     social 
structures. 


The  president's  address  will  be  delivered  on 
the  evening  of  August  14,  and  on  that  morn- 
ing and  on  two  other  days  the  sections  of 
mathematics,  chemistry,  zoology,  economics 
and  physiology  will  meet.  When  the  associa- 
tion is  adjourned  and  meets  again  in  Sydney 
(August  20)  the  second  part  of  the  presi- 
dential address  will  be  delivered  and  the  re- 
maining sections  of  geology,  engineering, 
anthropology,  botany  and  education  will  assem- 
ble. In  another  week  the  members  move  on 
again  to  Brisbane,  where  the  sections  of  physi- 
ology and  agriculture  reassemble  and  where 
an  address  will  be  delivered  by  Professor  W.  E. 
Brown  on  "Cosmical  Physics."  These  ad- 
dresses and  evening  lectures  are  a  special  char- 
acteristic of  the  meeting,  and  among  those 
who  deliver  them  will  be  Sir  £.  A.  Schafer  on 
'^The  Origin  of  Life,"  Sir  E.  Rutherford, 
Professor  Elliot  Smith,  Professor  N.  E.  Arm- 
strong, Professor  E.  B.  Poulton,  Professor 
G.  W.  Howe,  Professor  H.  H.  Turner,  Pro- 
fessor B.  Moore  and  Dr.  Kosenhain. 

After  leaving  Sydney  some  of  the  members 
of  the  association  will  visit  New  Zealand, 
and  others  will  go  to  Tasmania.  After  the 
concluding  meeting  at  Brisbane  some  will 
return  directly  home,  but  a  number,  splitting 
into  larger  or  smaller  parties,  yviJl  continue 
the  program  of  excursions  which  are  so  liber- 
ally provided  for  in  the  program  of  the 
month's  meeting.  One  party,  for  example, 
will  travel  across  North  Queensland,  others 
will  visit  New  Guinea,  where  the  common- 
wealth government  has  placed  a  yacht  at  the 
disposal  of  a  specific  anthropological  investiga- 
tion; and  there  are  many  other  excursions  for 
those  who  have  time  to  make  them  before  re- 
turning home  by  way  of  New  Guinea  and 
Java. 


SCIENTIFIC  N0TB8  AND  NEWS 

With  the  close  of  the  present  term  at  the 
Massachusetts  Institute  of  Technology,  Pro- 
fessor Robert  H.  Bichards  will  retire  from  the 
active  work  of  teaching  which  he  has  followed 
for  forty-six  years.  He  is  made  professor 
emeritus  and  receives  the  benefits  of  the 
Carnegie  Foundation.    Professor  Bichards  has 
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been  identified  with  the  institute  since  its 
beginning,  he  was  a  student  in  the  first  class 
and  a  graduate  in  the  first  group  to  receive  the 
B.S.,  following  which  he  became  assistant — 
186&-1871— and  then  in  1871  took  the  chair  of 
mineralogy,  in  the  department  that  afterwards 
developed  into  that  of  mining  engineering  and 
metallurgy. 

Professor  John  Perry  has  recently  retired 
from  the  staff  of  the  Imperial  College  of  Sci- 
ence and  Technology,  and  a  fund  is  being 
raised  for  the  purpose  of  giving  expression  to 
the  appreciation  of  his  services  to  the  teaching 
of  mathematics  and  to  engineering  education. 

The  astronomer  royal,  Mr.  Frank  Watson 
Dyson,  has  been  elected  Halley  lecturer  at 
the  University  of  Oxford  for  next  year. 

Lord  Laminoton  has  accepted  the  office  of 
president  of  the  Research  Defence  Society,  in 
the  room  of  the  late  Sir  David  Oill. 

The  honorary  degree  of  doctor  of  engineer- 
ing has  been  conferred  upon  Conmierzienrat 
Carl  Paul  Qoerz,  the  head  of  the  Ooerz  Optical 
Works,  by  the  Technical  High  School  in 
Charlottenburg. 

Dr.  Smith  Ely  Jelliffe,  of  New  York  City, 
has  been  elected  a  corresponding  member  of 
the  Paris  Neurological  Society. 

PR0FE8S<»t  George  C.  WmppLB,  of  Harvard 
University,  has  been  chosen  as  one  of  three 
American  engineers  to  act  with  three  Cana- 
dian engineers  to  advise  with  the  International 
Joint  Commission  on  matters  pertaining  to 
the  pollution  of  the  Qreat  Lakes.  Professor 
Whipple  has  also  been  chosen  a  member  of  a 
commission  consisting  of  five  sanitary  engi- 
neers to  advise  the  commissioner  of  health  of 
New  York  State  on  matters  pertaining  to  the 
location  of  tuberculosis  hospitals  on  catchment 
areas  used  for  public  water  supplies. 

Dr.  C.  E.  Mendenhall,  professor  of  physics 
at  the  University  of  Wisconsin;  Dr.  Knight 
Dunlap,  associate  professor  of  psychology  at 
the  Johns  Hopkins  University  and  Dr.  W.  E. 
Surge,  assistant  professor  and  acting  head  of 
the  department  of  physiology  at  the  Univer- 
sity of  Illinois^  have  accepted  invitations  to 


carry  on  research  work  during  the  coming 
summer  in  Nela  Research  Laboratory  (form- 
erly known  as  Physical  Laboratoiy,  National 
Electric  Lamp  Association).  Dr.  Willibald 
Weniger,  of  the  Oregon  Agricultural  College, 
has  also  been  secured  for  special  resear<^  woik 
during  the  summer  and  Mr.  A.  F.  Wagner,  of 
Purdue  University,  has  been  appointed  to  a 
temporary  assistantship  in  the  laboratory  for 
a  part  of  the  vacation  period. 

An  exhibition  of  photographs  by  Mr.  A 
Radclyffe  Dugmore,  the  African  traveler  and 
author  of  works  on  photographing  big  game  in 
their  native  haunts,  is  being  held  at  the  house 
of  the  Boyal  Photographic  Society,  London. 

Professor  Marshall  H.  Sa^ille,  of  Co- 
lumbia University,  has  sailed  for  Colombia,  to 
make  archeological  explorations  there  and  in 
Equador. 

Dr.  J.  N.  Rose,  research  associate  in  the 
Carnegie  Institution  of  Washington,  left  New 
York  on  June  10  for  the  west  coast  of  South 
America,  where  he  goes  under  the  auspices  of 
the  Carnegie  Listitution  of  Washington  and 
the  New  York  Botanical  Garden,  for  the  pur- 
pose of  making  a  sx)ecial  study  of  the  Cacti  of 
the  deserts  of  Peru,  Chile,  Argentina  and  Bo- 
livia. He  expects  to  send  large  collections  of 
living  plants  to  the  New  York  Botanical  Gar- 
den. He  will  be  absent  from  Washington  be- 
tween four  and  six  months. 

Professor  Albert  Johannsex,  of  the  Uni- 
versity of  Chicago,  has  sailed  for  Europe  to 
spend  the  summer  in  the  mineralogical  labora- 
tories of  Germany  and  Austria. 

Sir  Ernest  Shackleton  with  nine  members 
of  his  expedition  have  visited  Norway  to  test 
provisions  and  motor-sledges  for  his  forthcom- 
ing Antarctic  expedition. 

At  Cornell  University  officers  of  Sigma  XL 
have  been  elected  for  the  ensuing  year  as  f (d- 
lows :  President,  Professor  A.  W.  Browne,  de- 
partment of  chemistry;  Vice-prendeni,  Pro- 
fessor J.  G.  Needham,  department  of  biology; 
Counsellor,  Professor  D.  S.  Kimball,  Sibley 
CoUegre ;  Recording  Secretary,  Professor  F.  E. 
Kichtmyer,    department    of    physics;    Com- 
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spanding  Secretary,  Professor  James  Mc- 
Mahon,  department  of  mathematics;  Treas- 
urer, Professor  W.  A.  Riley,  department  of 
biology;  Program  Committee,  Professor  H.  N. 
Og^en,  civil  engineering;  Professor  H.  S. 
Jacoby,  civil  engineering;  Professor  A.  W. 
Gilbert,  department  of  plant  breeding,  and 
Professor  A.  W.  Browne,  ex-officio. 

Professor  W.  M.  Davis  gave  a  lecture  in 
tlie  Town  Hall  at  Suva,  Fiji,  on  April  30,  on 
«  The  Origin  of  the  Coral  Reefs  of  Fiji,"  in 
which  he  presented  the  chief  results  of  his 
seven  weeks'  visit  to  those  islands  as  a  part  of 
his  Shaler  Memorial  study  of  coral  reefs  in 
the  South  Pacific.  On  May  first  he  left  for 
New  Zealand. 

On  May  25  Professor  M.  A.  Rosanoff,  of 
Clark  University,  presented  before  the  re- 
search staff  of  the  Mellon  Institute,  Univer- 
sity of  Pittsburgh,  a  theory  of  the  mechanism 
of  sugar  inversion  by  acids. 

Dr.  Amos  Lawrence  Mason,  senior  physi- 
cian of  the  Boston  City  Hospital  and  formerly 
associate  professor  of  clinical  medicine  at  the 
Harvard  Medical  School,  has  died  at  the  age 
of  seventy-two  years. 

The  death  is  announced  of  Miss  Ida  Freund, 
late  lecturer  in  chemistry  at  Newnham  Col- 
lege, Cambridge. 

Mr.  William  West,  lecturer  at  the  Brad- 
ford Technical  College,  known  for  his  contri- 
butions to  botany,  died  on  May  14,  aged  sizty- 
eig^lit  years. 

Le  Figaro  for  May  9  contains  an  announce- 
ment of  the  death  of  the  noted  French  mathe- 
matician Jules  Molk,  who  is  especially  well 
known  to  American  mathematicians  as  the 
principal  editor  of  the  French  edition  of  the 
large  mathematical  encyclopedia,  which  is  now 
being  published  jointly  by  Gauthier-ViUars  of 
Paris  and  B.  G.  Teuhner  of  Leipzig. 

The  U.  S.  Civil  Service  Commission  an- 
nounces ani  examination  for  assistant  bio- 
chemist in  the  U.  S.  Public  Health  Service, 
for  duty  in  the  field,  at  $2,000  a  year,  and  for 
assistant  mining  engineer,  in  the  Bureau  of 
Mines,  for  service  in  the  field,  in  relation  to 


coal    mining   or   metal   mining,    at   salaries 
ranging  from  $1,800  to  $2,400. 

On  the  afternoon  of  May  23,  a  conference 
was  held  at  the  Brooklyn  Botanic  Garden  be- 
tween the  garden  stafF  and  the  high  school 
teachers  of  biology  of  Greater  New  York,  as 
represented  by  the  New  York  Association  of 
Biology  Teachers.  The  purpose  of  the  con- 
ference was  to  offer  an  opportunity  for  the 
members  of  the  association  to  become  better 
acquainted  with  the  aims,  equipment  and  work 
of  the  garden,  and  to  enable  the  latter  to 
secure  from  the  teachers  practical  suggestions 
as  to  how  the  garden  may  render  the  largest 
service  to  the  teaching  of  botany  in  New  York 
City  and  vicinity.  The  program  was  as 
follows: 

What  the  garden  can  offer  the  schools. 

The  director  of  the  garden. 

The  curator  of  public  instruction. 

The  instructor. 
High  school  classes  at  the  garden. 

The  teachers  of  classes  that  have  used  the 
garden. 
Suggestions  from  teachers. 

Open  discussion  led  by  the  president  of  the 
New  York  Association  of  Biology  Teachers. 

Following  the  conference  there  was  an  inspec- 
tion of  the  first  section  of  the  laboratory 
building  and  the  first  two  sections  of  the  con- 
servatories. The  second  section  of  the  con- 
servatories devoted  to  tropical  economic  plants 
was  opened  to  visitors  for  the  first  time  on 
this  occasion  and  will  hereafter  be  open  to 
the  public  daily. 

The  Harpswell  Laboratory  will  be  open  for 
its  fifteenth  season  from  June  21  to  the  middle 
of  September.  It  is  intended  to  offer  to  inves- 
tigators an  opportunity  to  study  a  more  north- 
em  fauna  and  flora  than  any  other  station  in 
the  United  States.  Though  the  laboratory  is 
small,  it  has  a  good  equipment^  sufficient  for 
any  ordinary  investigations.  Its  location,  at 
South  Harpswell,  Me.,  on  the  shore  of  Casco 
Bay,  assures  abundant  material  for  various 
lines  of  biological  investigation,  as  well  as  a 
most  comfortable  summer  climate  and  fine 
natural  scenery.  During  the  past  some 
seventy  higher  institutions  of  learning  have 
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been  represented  by  workers  there  and  a  con- 
siderable amount  of  material  has  been  pub- 
lished, based  wholly  or  in  part  of  investiga* 
tions  carried  on  there.  This  year  it  will  be 
under  the  control  of  Drs.  Neal  and  Eingsley, 
who  have  carried  it  on  for  several  years,  and 
all  inquiries  concerning  rooms  and  other  ac* 
commodations  should  be  directed  to  Dr.  H.  V. 
Neal,  Tufts  College,  Mass.,  until  June  17; 
after  that  date  to  him  at  South  Harpswell,  Me. 
The  laboratory,  at  most,  can  accommodate  but 
fifteen  workers  at  a  time,  and  already  consid- 
erable part  of  its  space  is  engaged  for  at  least 
a  part  of  the  summer. 

It  is  announced  that  the  biological  labora- 
tory of  the  United  States  Bureau  of  Fisheries 
at  Fairport,  Iowa,  will  be  opened  for  investi- 
gators on  June  15,  and  is  expected  to  remain 
in  active  operation  until  about  September  1. 
Those  desiring  to  have  the  use  of  tables  and 
other  facilities  for  investigation  may  com- 
municate with  the  commissioner  of  fisheries, 
Washington,  D.  C,  or  with  the  director  of  the 
Fairport  station,  Fairport,  Iowa.  The  station 
is  well  equipped  with  laboratory  and  collecting 
apparatus,  as  well  as  with  ponds  and  tanks,  and 
supplies  of  river  water  and  filtered  water. 

WiLHELM  Enoelmann,  of  Leipzig  and  Ber- 
lin, announces  the  publication  of  the  Inter-' 
nationale  Zetischrift  fur  physihalischechem' 
ische  Biologie.  The  editor  is  Dr.  J.  Traube, 
of  Gharlottenburg,  with  the  assistance  of  Pro- 
fessor H.  J.  Hamburger,  of  Groningen, 
Dr.  V.  Henri,  of  Paris,  and  Dr.  J.  Loeb,  of 
the  RockefeUer  Institute  for  Medical  Re- 
search, New  York.  The  periodical  will  appear 
at  irregular  intervals,  six  parts  forming  a  vol- 
ume. It  is  hoped  that  about  three  volumes 
wiU  be  issued  in  the  course  of  the  year. 

Dr.  von  Le  Coq,  the  distinguished  explorer, 
has  promised,  as  we  learn  from  the  London 
Times,  to  lecture  on  his  recent  tour  in  Chinese 
Turkestan  before  the  Royal  Asiatic  Society  in 
the  autumn.  Writing  from  Berlin  a  few  days 
ago  he  states  that  the  results  of  his  last  jour- 
ney have  been  very  satisfactory,  both  in  quality 
and  quantity.  His  collections  fill  152  cases. 
He  worked  mainly  at  Kucha  and  at  Tumshug, 


near  Maralbashi.  At  Marelbaahi  he  found  a 
number  of  true  Gandhara  sculptures,  some  be- 
ing exact  counterparts  of  sculptores  in  date  in 
existing  collections.  But  the  finds,  instead  of 
being  carved  from  Himalayan  slate,  were 
moulded  in  day  and  plaster,  some  of  the 
moulds  being  found  alongside.  Many  of  the 
''  sculptures  "  were  still  covered  with  paint  and 
gold  leaf.  He  also  discovered  manuscripts,  the 
first,  it  is  believed,  ever  found  at  Tumshug. 
Some  of  these  were  in  Sanskrit,  and  others, 
perfectly  preserved,  in  an  Iranian  language. 
Other  finds  were  a  small  but  fine  cornice,  deco- 
rated in  pure  Sassanian  style,  and  a  number  of 
heads  of  Sassanian  knights;  some  good 
bronzes  and  statuettes  in  wood. 

The  national  forest  reservation  commissicm 
has  approved  the  purchase  of  the  Pisgah  For- 
est from  the  estate  of  the  late  George  W.  Van- 
derbilt,  at  an  average  price  of  five  dollars  an 
acre.    The  tract  consists  of  86,700  acres  and 
the  total  cost  is  therefore  $433,500.    The  price 
paid  is  less  than  the  average  for  other  tracts 
already  acquired,  although  the  Pisgah  Forest 
has  been  developed  by  its  former  owner  into 
one  of  the  best  forest  properties  in  the  coun- 
try.    This  is  the  second  time  that  the  com- 
mission has  had  the  purchase  of  this  tract 
under  consideration.    Once  before,  during  Mr. 
Vanderbilt's  lifetime,  the  question  of  its  pur- 
chase was  taken  up,  but  the  commission  did 
not  deem  it  advisable  to  purchase  it  at  that 
time.     The  tract  includes  portions  of  Tran- 
sylvania, Henderson,  Buncombe  and  Hayward 
counties,  in  North  Carolina.    It  covers  the  en- 
tire eastern  slope  and  portions  of  the  north- 
ern and  western  slopes  of  the  Pisgah  range, 
one  of  the  most  prominent  of  the  southern 
Appalachians.     Its  forests  influence  for  the 
most  part  tributaries  of  the  French  Broad 
River  which  unites  with  the  Holstein  River 
at  Knoxville,   Tennessee,  to  form  the  Ten- 
nessee River.    In  accordance  with  Mra.  Yan- 
derbilt's  desire,  the  nati(»ial  forest  reserva- 
tion   commission    will    retain    the    name   of 
"pisgah  Forest";  in  fact,  the  general  area, 
in  which  this  forest  is  located  and  in  which 
other  purchases  may  be  made,  is  already  desi^ 
nated  as  the  "Pisgah  Area."    It  is  proposed 
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also  to  make  it  a  game  refuge  for  the  preserva- 
tion of  the  fauna  of  the  eastern  mountains. 
It  is  particularly  well  suited  to  this  purpose 
since  it  is  already  well  stocked  with  game  and 
fish,  including  deer,  turkey  and  pheasant;  and 
in  the  streams  rainbow  trout  and  brook  trout, 
with  which  they  have  been  systematically 
stocked  from  year  to  year.  With  this  pur- 
chase, and  with  others  just  approved,  the  total 
area  approved  for  purchase  under  the  Weeks 
law  in  the  eastern  mountains  is  1,077,000 
acres. 

Facts  regarding  our  forest  resources,  their 
value  and  their  waste,  are  condensed  in  an 
eight-page  illustrated  circular  of  the  American 
forestry  association  just  issued.  The  lumber 
industry  is  said  to  employ  736,000  people,  to 
whom  are  paid  annually  $367,000,000  in  wages, 
'the  worth  of  products  being  $1,250,000,000. 
The  forests  of  the  country  cover  550,000,000 
acres.  An  average  of  70  human  lives  are  sacri- 
ficed annually  in  forest  fires,  says  the  circular, 
Jind  a  loss  occurs  of  $25,000,000.  Damage  from 
insects  and  tree  diseases,  which  follow  fire, 
costs  each  year  $50,000,000.  The  cost  of  de- 
struction resulting  from  floods  is  not  esti- 
mated, but  is  given  as  ^^  countless  millions." 
But  the  circular  expresses  hope  more  than 
pessimism.  As  well  as  the  colored  pictures 
■showing  the  forest  fire,  the  effects  of  the  fire, 
and  the  damage  caused  by  floods,  it  shows  also 
forests  planted  and  grown  under  intensive 
management,  and  the  national  forest  ranger 
•scouting  for  fires  on  the  mountain  lookout  sta- 
tion. The  effective  patrol  here  referred  to  has 
reduced  '^forest  fire  losses  to  as  low  as  one 
tenth  of  one  cent  an  acre."  It  is  pointed  out 
that  by  planting  forests  an  annual  income 
•could  be  derived  in  the  country  of  $65,000,000; 
and  by  preservative  treatment  upon  timber 
each  year  $100,000,000  could  be  saved. 

There  has  recently  been  established  in  Nela 
Research  Laboratory  (formerly  known  as 
Physical  Laboratory,  National  Electric  Lamp 
Association)  a  section  of  applied  science  in 
addition  to  the  section  of  pure  science  which 
was  established  over  five  years  ago.  The  sec- 
tion of  applied  science  will  be  separate  and 


distinct  from  the  section  of  pure  science  and 
will  not  restrict  or  in  any  way  affect  the  es- 
tablished work  in  pure  science.  A  research 
fellowship  in  ophthalmology  in  Nela  Research 
Laboratory  has  been  established  for  the  year 
1914-15.  The  fellowship  carries  with  it  an 
honorarium  of  $700  and  is  open  to  men  suffi- 
ciently advanced  in  si>ecialized  medical  train- 
ing to  carry  on  an  independent  investigation 
of  some  problem  having  to  do  with  the  effects 
of  light  and  attendant  radiation  on  the  eye. 

We  learn  from  Nature  that  the  movement 
inaugurated  a  few  months  ago  to  develop  as 
completely  as  possible  the  educational  side  of 
the  kinematograph  made  definite  headway  on 
Wednesday,  May  20,  when  the  Educational 
Kinematograph  Association  was  formed  at  a 
meeting  in  London.  Among  those  who  have 
joined  the  council  of  this  body  are  Sir  H.  A. 
Miers,  Rt.  Hon.  Sir  Horace  Plunkett,  Dr.  C. 
W.  Kimmins,  Professor  R.  A.  Gregory,  Pro- 
fessor J.  W.  Gregory,  Mr.  C.  Bathurst,  M.P., 
Dr.  Lyttelton,  Mr.  A.  P.  Graves,  Professor 
Darroch,  Sir  Edward  Anwyl,  Sir  Harry  R. 
Reichel,  Sir  Bertram  Windle,  Sir  Albert  Rol- 
lit  and  General  Sir  R.  Baden  Powell.  At  the 
meeting  a  report  was  presented  by  the  secre- 
tary, Mr.  Morley  Dainow,  on  behalf  of  the  pro- 
visional committee,  suggesting  that  the  work 
of  the  association  should  be  to  encourage  the 
best  types  of  kinematograph  production  and 
develop  a  completely  educational  plan  for 
their  use.  The  report  was  adopted,  subject  to 
revision  by  a  subcommittee.  The  following 
officers  were  elected  vice-presidents:  Sir  Wm. 
Chance,  Dr.  Kimmins,  Colonel  Sir  J.  R.  D. 
Smith,  Sir  Albert  RoUit.  An  executive  com- 
mittee representative  of  educational  and  so- 
cial welfare  associations  was  also  appointed, 
and  Mr.  Morley  was  elected  secretary. 


UNIVEB8ITY    AND    EDUCATIONAL    NEWS 

Mr.  Andrew  Carnegie  has  added,  presum- 
ably from  the  income  of  the  Carnegie  corpora- 
tion, $2,000,000  to  the  endowment  of  the  Car- 
negie Institute  of  Pittsburgh,  to  be  equally 
divided  between  the  institute  and  the  school 
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of  technology.    Mr.  Carnegie's  gifts  to  these 
institutions  now  amoiint  to  $24,000,000. 

Bt  the  will  of  former  Judge  John  Forrest 
Dillon,  Iowa  State  University  receives  $10,000 
and  Iowa  College  and  Cornell  College,  $1,000 
each. 

An  additional  gift  of  $25,000  has  heen  re- 
ceived by  Oberlin  College  for  carrying  out  the 
general  building  plans  and  the  improvement 
of  grounds. 

The  alumni  of  the  University  of  Illinois  are 
planning  to  erect  a  $150,000  building  as  a 
memorial  to  John  Milton  Gregory,  first  presi- 
dent of  the  imiversity.  It  is  to  house  an  art 
collection  gathered  by  Dr.  Gregory  and  a  new 
collection  of  figures  and  panels  which  the 
alumni  association  intends  to  buy. 

The  Arnold  Biological  Laboratory,  ground 
for  which  has  been  broken  at  Brown  Univer- 
sity, is  expected  to  be  finished  a  year  from 
this  summer.  The  building  itself  will  cost 
$80,000,  while  $30,000  more  will  be  spent  upon 
the  equipment. 

The  Drapers'  Company  has  made  a  grant 
of  £200  a  year  for  three  years  for  anthropology 
at  the  University  of  Cambridge. 

Last  year  Sir  William  James  Thomas,  of 
Ynyshir,  undertook  to  build  and  present  to 
the  University  College  of  South  Wales  and 
Monmouthshire  on  a  site  contiguous  to  the 
old  buildings  in  NewxK>rt  Boad  a  complete 
physiological  department,  so  constructed  as  to 
form  a  part  of  a  scheme  for  a  complete  medical 
school  on  the  same  site.  Now,  as  we  learn 
from  Nature,  a  donor,  who  wishes  at  present 
to  remain  anonymous,  has  offered  to  build 
the  whole  of  the  buildings  necessary  not  only 
for  a  medical  school,  but  also  a  school  of  pre- 
ventive medicine,  at  an  estimated  cost  of 
£60,000.  One  of  the  conditions  attached  to  the 
latter  gift,  however,  is  that  the  funds  supplied 
by  the  treasury  should  be  sufficient  for  the 
upkeep  of  the  complete  school. 

Central  Turkey  College  at  Aintab  has  re- 
ceived from  the  Turkish  government  official 
recognition  as  ecole  superieure.  It  is  the  first 
of  the  American  colleges  in  Turkey  to  secure 


such  authorisation  for  any  part  of  its  regular 
curriculum. 

Mr.  Albert  L.  Barrows  has  been  appointed 
instructor  in  zoology  in  the  University  of 
California. 

Dr.  Thomas  H.  MagBrtoe,  professor  of 
botany,  has  been  appointed  prudent  of  the 
Iowa  State  University  by  the  State  Board  of 
Education. 


DISCUSSION  AND  COBBESPONDENCE 

THE  ORGANIZATION  OF  A  UNIVERSFTT  DEPARTMENT 

To  THE  Editor  of  Science:  I  have  read  with 
interest  the  letter  of  Professor  F.  L.  Washburn 
on  "  Heads  of  Departments,"  in  Science  of 
May  1;  and  it  has  occurred  to  me  that  your 
readers  might  be  interested  in  an  account  of 
the  present  organization  of  one  of  the  largest 
departments  in  one  of  the  largest  universities 
in  America. 

At  Columbia  University  a  department  of 
English  was  first  established  in  1899  by  as- 
signing to  it  the  professor  of  English  litera- 
ture, the  professor  of  dramatic  literature  and 
the  professor  of  rhetoric  and  English  com- 
I>08ition;  and  these  three  thereupon  organized 
by    inviting    the    professor    of    English    in 
Teachers  College  to  join  them  and  by  electang 
the  professor  of  English  literature  as  chairman 
and  the  professor  of  rhetoric  as  secretary.    On 
the  death  of  the  professor  of  English  litera- 
ture, the  late  Thomas  R.  Price,  the  position 
of  chairman  was  abolished,  the  senior  professor 
of  the  department  being  exi)ected  to  preside 
at   its   meetings   and   all   the   administrative 
duties  being  confided  to  the  secretary,  who  was 
relieved  of  a  part  of  his  teaching  that  he  might 
be  enabled  to  carry  this  extra  burden. 

With  the  expansion  of  Columbia  University 
and  of  its  several  colleges  and  schools, 
Columbia  College,  Barnard,  Teachers  and  the 
School  of  Journalism,  the  department  of  Eng- 
lish has  grown  in  numbers;  and  several  years 
ago  the  department  of  comparative  literature 
was  merged  with  it,  so  that  it  now  consists  of 
more  than  twenty  professors,  assistant  pro: 
f essors  and  associate  professors.  And  during 
the  past  fifteen  years  it  has  administered  its 
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own  affairs  in  town-meeting,  so  to  speak,  as 
an  absolute  democracy,  in  which  every  mem- 
ber has  an  equal  voice.  It  has  made  all  nomi- 
nations; it  has  recommended  all  promotions; 
and  it  has  requested  all  increase  of  salary;  and 
in  every  case  its  nominations  and  recommen- 
dations have  been  favorably  received  by  the 
president  and  by  the  trustees,  who  have  granted 
all  our  requests — excepting  only  those  not  at 
the  moment  financially  advisable. 

Almost  every  member  of  the  department 
serves  on  one  or  more  of  the  special  commit- 
tees, to  whom  we  confide  the  oversight  of  our 
several  activities.  Whenever  we  have  felt  the 
need  of  developing  instruction  in  any  part  of 
our  field,  we  have  never  had  to  draft  a  man 
for  service,  for  all  have  been  ready  to  volunteer 
for  duty.  As  a  result  of  this  harmony  every 
part  of  our  work — graduate  and  undergraduate, 
in  college  and  in  school,  and  in  the  extension 
courses — has  been  coordinated  in  response  to 
our  individual  and  united  understanding  of 
the  demands  of  the  occasion.  And  so  complete 
is  this  harmony,  that  since  the  department  was 
established,  no  action  of  any  kind  has  been 
taken  and  no  recommendation  has  been  made, 
other  than  by  a  unanimous  vote. 

Bbander  Matthews 

OOLUICBIA  UnIVEBSITY, 

IN  THE  City  of  New  York, 
May  14,  1914 

THE  new  fur  seal  INVESTIGATION 

The  present  Commissioner  of  Fisheries  and 
Secretary  of  Commerce,  having  grown  dis- 
trustful of  past  investigators,  have  arranged 
for  a  new  fur-seal  commission  for  the  season 
of  1914.  To  those  who  have  followed  the  fur* 
seal  situation  in  the  past  few  years  this  is  a 
disappointment,  delaying  as  it  does  for  one 
season  more  the  emancipation  of  the  herd. 
Without  wishing  to  prejudice  the  work  of  the 
new  commission,  but  in  simple  justice  to  those 
whose  work  is  thus  put  on  trial,  it  seems  fair 
to  point  out  certain  phases  of  the  situation 
which  confronts  the  new  investigators. 

By  the  law  of  1912  commercial  killing  of 
iur  seals  is  prohibited  for  five  years.  The 
object  of  any  investigation  at  the  present  time 


must  be  to  determine  the  wisdom  or  un- 
wisdom, the  necessity  or  lack  of  necessity,  of 
this  law.  In  effect  the  law  was  condemned 
eighteen  years  ago  by  the  joint  commission 
of  American  and  British  experts  of  1896-7. 
The  following  words  from  the  ninth  paragraph 
of  their  joint  agreement  are  worth  quoting: 

The  methods  of  driving  and  killing  practised  on 
the  islands^  as  they  have  come  under  our  observa- 
tion during  the  past  two  seasons,  call  for  no  criti- 
cism or  objection.  An  adequate  supply  of  bulls  is 
present  on  the  rookeries;  the  number  of  older 
bachelors  rejected  in  the  drives  during  the  period 
in  question  is  such  as  to  safeguard  in  the  immedi- 
ate future  a  similarly  adequate  supply;  the  breed- 
ing bulls,  females,  and  pups  on  the  breeding 
grounds  are  not  disturbed;  there  is  no  evidence  or 
sign  of  impairment  of  virility  of  males;  the 
operations  of  driving  and  killing  are  conducted 
skillfully  and  without  inhumanity. 

This  very  positive  conclusion  was  reached 
after  two  seasons  of  thorough  study,  involving 
the  observation  and  inspection  of  drives  aggre- 
gating 150,000  animals,  60,000  of  which  were 
killed.  The  commission  of  1914  will  have  no 
opportunity  whatever  to  observe  the  normal 
methods  of  land  sealing,  the  law  preventing 
it.  The  commission  of  1896-7  had  opportimity 
to  carefully  weigh  and  consider  the  action  of 
pelagic  sealing,  in  its  judgment  the  sole  cause 
of  the  herd's  decline,  determining  the  pro- 
portion of  pregnant  and  nursing  females  in 
the  catch  on  board  the  sealing  vessels  and 
observing  the  starvation  of  the  dependent 
young  on  land.  The  new  commission  is  en- 
tirely cut  off  from  this  source  of  information, 
the  treaty  of  1911  having  suspended  pelagic 
sealing.  The  new  commission  can  obtain 
definite  information  from  the  rookeries  of  the 
present  condition  of  the  herd,  but  it  will  have 
no  basis  of  comparison  arising  from  previous 
experience,  and  can  not,  therefore,  of  itself 
determine  whether  the  herd  is  increasing  or 
diminishing. 

Another  difficulty  confronts  the  new  com- 
mission. It  is  said  to  ''have  been  selected  by 
outside  agencies  and  to  have  no  previous  con- 
nection with  the  fur  seal  controversy.''  In 
other  words  it  is  a  non-partisan  commission. 
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The  Secretary  of  Commerce  has,  however, 
taken  pains  to  show  that  the  issue  is  by  no 
means  a  non-partisan  one.  On  October  13, 
1013,  Secretary  Redfield  appeared  before  the 
Honse  Committee  on  Expenditures  in  the 
Department  of  Commerce  and  thus  expressed 
himself  regarding  the  law  of  1912 :  **  I  shall  be 
glad  to  cooperate  in  any  way  within  my  law- 
ful power  or  within  the  scope  of  my  personal 
ability  in  carrying  out  to  the  spirit  and  to  the 
letter  what  I  regard  as  very  wise  legislation 
for  the  protection  of  our  fur-seal  herd.''  He 
even  went  further  and  announced  to  the  com- 
mittee that  he  had  discharged  the  chief  of  the 
Alaska  division  of  the  Bureau  of  Fisheries 
and  the  naturalbt  of  the  fur-seal  herd,  be- 
cause, forsooth,  their  "mental  attitude"  to- 
ward this  law  was  not  right.  In  other  words, 
because  these  men  believed  the  law  was  a 
mistake,  they  were  disciplined. 

The  new  commission  is  therefore  in  a 
dilemma.  It  must  find  the  law  of  1912  to  be 
right  or  else  to  be  wrong.  In  the  one  case, 
in  a  single  season's  work  and  with  opportunity 
to  get  first-hand  information  on  vital  matters 
cut  off,  it  must  either  review  and  turn  down 
the  work  of  an  eminent  body  of  men  acting 
on  unlimited  data,  or  else  it  must  contradict 
the  expressed  belief  of  the  very  authority 
under  which  the  commission  acts. 

Meanwhile  there  hangs  over  the  commission 
and  its  work  a  most  heavy  forfeit.  The  law 
of  1912,  in  so  far  as  it  prohibits  the  killing  of 
male  seals,  was  adjudged  unnecessary  eighteen 
years  ago ;  the  increase  of  12)  per  cent,  in  the 
stock  of  breeding  seals  in  1913,  the  second 
season  under  exemption  from  pelagic  sealing, 
fully  bears  out  this  decision.  The  Secretary 
of  Commerce  has  in  his  possession  to-day  ade- 
quate data  to  warrant  the  immediate  repeal  of 
the  law.  Such  repeal  now  would  permit  of 
the  resumption  of  normal  land  sealing  in  1914 
and  the  taking  of  the  half  million  dollars'  worth 
of  sealskins  which  the  hauling  grounds  of  the 
Pribilof  Islands  stand  ready  to  yield.  We  lost 
a  like  sum  in  1913  through  the  operation  of 
the  law.  The  delay  necessary  to  let  the  new 
commission  make  its  report  will  inevitably  re- 
peat this  loss.    In  short,  the  report  of  the  com- 


mission will  cost  at  a  minimum  $500,000, 
fifteen  per  cent  of  which  belongs  to  Canada, 
fifteen  per  cent,  to  Japan,  and  seventy  per 
cent  to  the  treasury  of  the  United  States, 
under  the  treaty  of  July  7, 1911. 

Geobob  ABomsALLD  Clabk 

THE    PRESERVATION    OF    ANTHROPOm    APES 

To  THE  EnrroB  of  Science  :  The  suggestion 
of  Professor  Robert  Yerkes  in  Scdskce  of  May 
1,  that  permanent  stations  should  be  established 
in  tropical  countries  for  the  preservation  of 
anthropoid  apes  in  order  that  observations  of 
value  from  a  psychological  standpoint  be  ob- 
tained, prompts  me  to  urge  the  same  thing  on 
another  and  more  important  gr^^ound.  As 
readers  of  Science  doubtless  know,  the  qaes- 
tion  of  the  etiology  and  the  treatment  in  a 
number  of  diseases  which  have  hitherto  ba£kd 
investigators,  probably  will  depend  upon  the 
use  of  these  apes  as  objects  of  experimoita- 
tion,  and  for  this,  if  for  nothing  else  their 
extinction  should  be  prevented. 

H.   QlFFOBD 

Omaha,  Nib. 


SCIENTIFIC  BOOKS 

Clean  Water  and  How  to  Get  It,    By  Au0 

Hazbn.    Second  Edition.    New  York,  John 

Wiley  A  Sons.    1914.    Pp.  181.    $1.50. 
Studies  in  Water  Supply.    By  A.  C.  Houston. 

New  York,  Macmillan  Co.,  Limited.    Pp. 

193.    $1.60. 

These  two  volumes  may  well  be  considered 
together,  for  they  occupy  the  same  general 
field,  although  their  scope  and  method  of 
treatment  are  quite  different.  Both  authors 
are  acknowledged  experts  in  the  subjects  with 
which  they  deal. 

Hazen's  book  is  decidedly  American  in 
point  of  view  and  makes  a  strong  case  for  the 
filtration  of  public  water  supplies  as  a  means 
of  protecting  municipalities  against  typhoid 
and  other  forms  of  disease  and  for  the  im- 
provement which  can  be  so  produced  in  the 
appearance,  taste  and  odor  of  surface  waterSi 

By  some,  the  book  will  be  regarded  as  too 
condensed  to  give  a  comprehensive  knowledgs 
of    the    many    topics    dealt    with,    but  the 
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Tolume  is  not  intended  to  be  exhaustive.  It 
is  such  a  statement  of  the  essential  principles 
of  American  water  purification  practise  as 
Mr.  Hazen's  large  experience  as  a  consulting 
engineer  in  this  field  has  led  him  to  believe 
would  be  useful  to  beginners.  There  is  no 
better  text-book  for  persons  desiring  a  knowl- 
edge of  water  purification  in  the  United 
States. 

There  are  eighteen  chapters  in  Mr.  Hazen's 
book,  including  such  topics  as  water  supplies 
from  rivers,  lakes  and  wells;  the  history  of 
water  purification  in  the  United  States;  stor- 
age of  filtered  water;  use  and  measurement 
of  water;  suitable  pressure  to  be  supplied  in 
water  works  systems;  effect  of  iron  pipes  on 
water,  and  the  layout  of  works.  The  subjects 
dealt  with  include  sand  filters,  mechanical 
filters,  coagulation  basins  and  aeration. 

The  book  is  well-illustrated  with  half-tones 
and  is  produced  with  the  usual  excellence  of 
the  Wiley  press.  The  first  edition,  published 
seven  years  ago,  has  been  revised  and  ex- 
panded. 

Houston,  the  bacteriologist  and  director  of 
water  examination  of  the  Metropolitan 
Water  Board  of  London,  has  produced  a  book 
in  which  he  has  explained  his  views  as  to  the 
extent  of  the  danger  to  be  apprehended  from 
polluted  river  water  and  how  that  danger  is 
avoided  without  filtration  by  London,  the 
largest  and  one  of  the  healthiest  cities  in  the 
world. 

The  American  arguments  which  have  been 
built  up  without  opposition  in  the  last  twenty 
years  and  which  seek  to  account  for  much  of 
the  excessive  prevalence  of  typhoid  in  Ameri- 
can cities  as  caused  by  polluted  surface  water 
are  declared  to  be  inconclusive  and  not  in  con- 
sonance with  ascertainable  facts. 

Dr.  Houston  maintains  that  a  watershed 
may  be  exposed  to  manifold  pollution  and  the 
river  draining  from  it  impure,  as  judged  by 
ordinary  chemical  and  bacterial  tests,  but  the 
water  may  nevertheless  be  shown  to  contain 
none,  or  scarcely  any,  of  the  microbes  of 
water-borne  diseases  when  tested  by  methods 
of  proved  value. 

The  American  theory  to  the  effect  that  the 


incidence  of  tuberculosis,  pneumonia  and 
other  diseases  not  otherwise  suspected  of  be- 
ing water-borne  can  be  greatly  reduced  by  im- 
proving a  public  water  supply  is  incredible  to 
Dr.  Houston. 

The  book  is  actually,  but  not  formally,  di- 
vided into  two  parts:  The  first  tends  to  free 
the  River  Thames  and  the  Biver  Lee,  which 
supply  London  with  80  per  cent,  of  its  drink- 
ing water,  from  the  full  gravity  of  the  charge 
of  being  sewage-polluted  rivers,  and  the  sec- 
ond presents  evidence  that  the  self -purification 
process  employed  by  London  to  prepare  the 
water  for  consumption  is  uniformly  efficient. 
There  are  eleven  short  chapters.  The  topics 
include  water  and  disease;  the  financial  value 
of  pure  water;  sterilization  processes;  storage 
in  relation  to  purification;  the  question  of 
abstraction;  sources  of  water;  bacterial  meth- 
ods and  much  information  about  the  remark- 
able water  supplies  for  London  over  whose 
quality  the  author  has  had  official  supervision 
for  many  years. 

George  A.  Soper 

New  York  Citt 

Studies  in  Seeds  and  Fruits,  An  Investige^ 
Hon  with  the  Balance.  H.  B.  Quppt.  Lon- 
don: Williams  and  Norgate.  1912.  Pp. 
xii  -f  628. 

A  careful  reading  of  the  research  work,  de- 
tailed in  this  volume,  has  abundantly  repaid 
the  reviewer.  Guppy  commenced  the  inves- 
tigation, as  a  study  of  the  rest-period  of  seeds, 
using  in  his  research  merely  a  sharp  knife, 
pocket  lens,  balance  and  oven.  The  first  chap- 
ter details  the  history  of  the  investigation. 
The  second  chapter  describes  the  three  condi- 
tions of  the  seed,  viz.,  the  soft  pre-resting 
seed,  the  contrasted,  hard-resting  seed  and  the 
soft,  swollen  seed  on  the  eve  of  germination. 
Observations  by  means  of  the  balance  are 
made  on  seeds  in  all  three  of  these  stages.  The 
third  chapter  is  concerned  with  the  imperme- 
ability of  seeds  and  its  significance,  the  fifth 
is  a  classification  of  seeds  according  to  their 
permeability,  or  impermeability,  while  the 
sixth  chapter  gives  additional  evidence.  The 
whole  book  is  full  of  tables  and  is.  loaded  with 
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detailed  obeerrations  on  such  subjects  at 
hjerroscopicity,  the  regime  of  the  shrinking 
and  swelling  seeds,  the  dehiscence  of  fruits, 
the  proportion  of  parts  in  fruits,  the  abortion 
of  ovules,  seed  coloration,  the  weight  of  the 
embryo,  the  rest-period  of  seeds  and  a  philo- 
sophic chapter  (XX.)  on  the  cosmic  adapta- 
tion of  the  seed  in  which  the  author  states  his 
belief  that  the  seed  is  less  specialized  and  less 
conditioned  than  the  plant;  that  its  potential- 
ities present  us  with  a  range  of  life-conditions 
that  extends  beyond  the  earth  and  offers  a 
clue  to  the  conditions  of  existence  in  other 
worlds.  Finally  Ouppy  postulates  a  flora  of 
the  cosmos. 

Although  the  author  allows  himself  in  the 
last  chapter  to  be  spirited  away  from  things 
mundane,  yet,  the  whole  work  is  pervaded 
with  the  spirit  of  thorough  scientific  research 
in  which  no  fact  is  overlooked  which  might 
bear  on  the  main  problem  of  seed  investiga- 
tion, and  each  fact  is  submitted  to  rigid  exam- 
ination, by  the  balance  and  other  instruments 
of  precision.  The  book  has  been  overlooked 
apparently  by  other  American  botanic  re- 
viewers and  it  deserves  a  place  on  the  shelves 
of  any  library  that  attempts  to  be  stocked  with 
recent  important  contributions  to  botanic 
science. 

John  W.  Harshbeboeb 
Univxrsitt  or  Pennsylvania. 


SPECIAL  ABTICLES 

A   NEW    MARKING    SYSTEM    AND    MEANS    OF    MEAS* 
URINQ  MATHEMATICAL  ABILITIES^ 

Perhaps  the  most  noted  methods  of  meas- 
uring the  intelligence  of  young  children  are 
the  De  Sanctis  and  the  Binet-Simon  tests. 
These  tests  apply  mainly  to  the  measurement 
of  lower  levels  of  intelligence.  It  is  very  sig- 
nificant that  the  noted  Italian  and  French 
psychologists  who  originated  these  tests  did 
not  extend  the  general  method  to  be  used  with 
pupils  of  the  secondary  and  higher  schools. 
In  the  present  state  of  educational  psychology 

1  Bead  before  the  mathematics  section  of  the  Cen- 
tral Association  of  Science  and  Mathematics 
Teachers,  November  29, 1913,  at  Des  Moines,  Iowa. 


it  does  not  seem  practicable  or  possible  to  ef" 
feet  successfully  such  an  extension;  that  is  to 
say,  it  is  improbable  that  such  tests  can  bi 
devised  which  can  be  applied  to  everyday  uae 
in  our  schools,  and  will  be  a  real  improTemjent 
upon  our  present  system  of  examinations,  in 
settling  questions  of  promotion  and  in  award- 
ing honors  in  our  high  schools  and  colleges. 
We  are  able  to  determine  certain  questions  of 
athletic   proficiency  by   measuring  the  high 
jump  or  broad  jump,  by  timing  the  quartn- 
mile  or  half-mile  run.   The  fact  that  the  candi- 
date knows  beforehand  the  nature  of  the  test 
does   not   materially   interfere  with  its  effi- 
ciency.    But  if  a  candidate  for  promotion 
knows  beforehand  the  exact  nature  of  the  test 
in  algebra — as  he  easily  may  know,  if  tests 
are  adopted  to  be  used  by  all  teachers  at  all 
times — ^then  he  can  easily  learn  the  few  testa 
and   make   a   high   grade,    even   though  his 
knowledge  of  the  entire  subject  may  be  woe- 
fully deficient.    It  is  quite  evident  that  it  is 
impossible  to  formulate  specific  questions  in 
any     branch     of     high-school     mathematics, 
which  could  be  used  everywhere  and  at  all 
times.    Yet  the  report  of  the  American  Com- 
mittee No.  Vn.  on  Examinations  in  Mathe- 
matics contains  the  following:^ 

There  seems  to  be  a  pronounced  desire  thionglL- 
out  the  country  for  standardized  tests  in  mathe- 
matics, that  is,  tests  which  will  enable  teaehen  to 
measure  fairly  accurately  the  efficiency  of  thor 
instruction  and  to  know  whether  their  pupils  an 
as  proficient  as  those  in  other  localities. 

One  way  to  meet  this  demand  is  to  prepais 
a  syllabus  of  essentials  in  high-school  aridi- 
metic,  algebra  and  geometry,  to  be  used  in 
preparing  the  specific  questions  for  an  ex- 
amination. Such  a  syllabus  has  its  merits  and 
also  its  demerits.  Its  merits  are  that  both 
teachers  and  pupils  have  the  territory  to  be 
covered  by  the  examination  more  definitely 
limited  to  what  are  the  essentials.  Its  demer- 
its are  that  it  leads  both  teachers  and  pupils 
to  a  disregard  of  the  many  minor  facts  of  a 
science,  which  deserve  at  least  passing  notice. 

sU.  S.  Bureau  of  Educ,  BuUetin,  1911,  Na  fi, 
p.  13. 
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Nor  does  the  use  of  such  a  syllabus  prevent 
the  selection  by  one  teacher  of  only  easy  exer- 
cises, and  by  another  teacher  of  only  hard  ex- 
ercises. It  is  my  opinion  that  the  value  of  a 
syllabus  is  overestimated,  that  our  high-school 
text-books  do  not  differ  widely  in  the  amount 
of  material,  nor  in  the  degree  of  difficulty  of 
the  exercises  contained  therein.  If  a  teacher 
carefully  prepares  a  set  of  questions  which, 
taken  as  a  whole,  are  of  average  difficulty,  he 
may  rightly  assume  that  he  has  a  standard 
test.  Notice  my  use  of  the  word  "  carefully." 
No  system  of  marking,  however  perfect,  can 
be  successful,  if  the  teacher  does  not  exercise 
care.  A  12-inch  disappearing  gun  will  not  de- 
fend Panama  unless  there  is  a  careful  eye  to 
train  it. 

Granted  that  a  standard  set  of  questions  is 
at  hand,  are  our  difficulties  solved?  Have  we 
an  absolute  system  of  marking?  By  no  means. 
Every  one  knows  that  two  teachers  seldom 
agree  on  the  marking  of  the  same  examina- 
tion paper.  They  differ  often  by  10  or  20, 
and  sometimes  even  by  30  points  on  the  scale 
of  100.  Suppose  a  pupil  in  algebra  makes  a 
mistake  in  algebraic  sign,  but  otherwise  an- 
swers a  question  correctly.  One  teacher  will 
attribute  the  error  to  mere  oversight,  and 
mark  the  question  nearly  perfect.  Another 
teacher  will  be  horrified  at  the  ignorance  of 
fundamentals,  and  will  mark  the  same  ques- 
tion nearly  0.  Such  discrepancies  will  arise 
even  in  the  use  of  the  Binet-Simon  systeuL 
That  system  does  not  eliminate  the  lopsided- 
ness  of  the  examiner.  One  of  the  questions 
put  to  a  child  of  ten  is  this :  "  What  would  you 
do  if  you  were  delayed  in  going  to  school?" 
Various  replies  may  follow,  as,  for  instance, 
**I  would  have  to  hurry,"  "I  would  have  to 
run,"  "I  would  return  home,"  "I  would  be 
punished,"  "The  teacher  would  slap  me,"  "I 
would  not  do  it  again."  Do  you  believe  that 
in  such  a  variety  of  answers  which  children 
may  give,  any  two  examiners  would  agree  in 
their  markings ?  "I  would  be  punished "  does 
not  answer  the  question.  Accordingly,  some 
examiners  would  mark  0.  Other  examiners 
would  say  that  the  reply  not  only  implies  that 
the  question  was  properly  understood,  but  that 


the  child's  mind  passed  beyond  the  immediate 
reply,  that  it  "  would  have  to  hurry,"  and  gave 
expression  to  a  possible  consequence  that  was 
more  remote  and  therefore  indicative  of 
greater  intellectuality.  The  diversity  of  esti- 
mates would  be  as  conspicuous  here  as  in  any 
ordinary  examination.  As  yet  we  are  as  far 
as  ever  from  an  accurate  standard  of  marking. 

But  a  more  or  less  absolute  standard  of 
marking  is  the  very  thing  we  are  after.  We 
need  a  conmion  mode  of  procedure,  such  that 
a  mark  of  "excellent"  in  first-year  geometry, 
given  by  a  teacher  this  year,  means  nearly  the 
same  thing  as  a  mark  of  "  excellent "  in  this 
subject  that  will  be  given  by  a  teacher  twenty 
years  from  now.  We  need  a  system  of  mark- 
ing such  that  a  mark  expressed  in  numbers 
conveys  to  every  one  a  fairly  uniform  and 
definite  idea  of  proficiency.  During  the  last 
few  years  great  progress  has  been  made  in  de- 
vising plans  toward  achieving  this  end.  What 
I  shall  present  to  you  to-day  contains  little 
that  is  novel.  In  this  matter  I  follow  in  the 
foot-steps  of  Cattell,*  Colvin,*  Dearborn,* 
Finkelstein,*  Foster,^  Hall,"  Herschel,* 
Huey,io  Judd,"  Meyer,"  Sargant,"  Smith," 
Steele,^'  Stevens,^'  Starch^^  and  others. 

«J.  M.  Oattell,  Popular  Science  Monthly,  Vol. 
66,  1905,  p.  367. 

4  a  S.  Colvin,  Education,  Vol.  32,  1912,  p.  560. 

»  W.  F.  Dearborn,  Bulletin  of  the  University  of 
Wisconsin,  1910,  No.  368. 

«I.  E.  Finkelstein,  *'The  Marking  System  in 
Theory  and  Practice,"  1913. 

T  W.  F.  Foster,  Science,  Vol.  35,  1912,  p.  887; 
Popular  Science  Monthly,  Vol.  78,  1911,  p.  388; 
"Administration  of  the  College  Curriculum," 
1911,  Chap.  13. 

8  W.  8.  Hall,  School  of  Science  and  Mathematics, 
Vol.  6,  1906,  p.  501. 

•  W.  H.  Herschel,  Bull,  of  Soc.  from  Prom,  of 
Engineer.  Education,  Vol.  3,  1913,  p.  529. 

10  E.  B.  Huey,  Journal  of  Psycho-Asthenics, 
Vol.  15,  1910,  p.  31. 

11  C.  H.  Judd,  School  Eeview,  Vol.  18,  1910,  p. 
460. 

12  M.  Meyer,  Science,  VoL  28,  1908,  p.  243; 
Vol.  33,  1911,  p.  661. 

18  E.  B.  Sargant,  Nature,  Vol.  70,  1904,  p.  63. 
i*A.  G.   Smith,  Journal  of  Educational  Psy- 
chology, Vol.  2,  1911,  p.  383. 
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Our  scheme  of  measuring  mathematical 
abilities  resolves  itself  into  two  parts,  as  fol< 
lows: 

1.  A  formula  for  "arraying"  students  in 
order  of  ability,  that  is,  for  determining  the 
relative  positions  of  the  members  of  a  class,  so 
as  to  establish  the  order  of  merit,  or  the  rank 
of  each  individual  in  the  group.  This  formula 
furnishes  also  preliminary  estimates  of  abil- 
ity. 

2.  A  revision  of  these  preliminary  estimates 
so  as  to  supplant  them  by  an  absolute  stand- 
ard. 

Part  I 

Mathematical  ability  depends  in  part  upon 
knowledge  of  a  subject  and  proficiency  in 
carrying  on  accurately  the  mechanical  opera- 
tions connected  with  it.  This  kind  of  ability 
may  be  determined  by  the  usual  memory  tests 
conducted  from  day  to  day  in  the  class-room, 
and  at  longer  intervals  by  examination. 

Mathematical  ability  is  measured  also  by 
the  success  in  solving  original  exercises. 
These  tests  are  made  in  daily  work,  and  also 
in  final  examinations. 

The  observation  of  instructors  and  the 
teachings  of  the  history  of  science  suggest  a 
still  further  test  of  mathematical  power, 
namely,  the  diligence  or  tenacity  displayed  by 
a  pupil  in  pursuing  his  work.  A  pupil  of  only 
average  talents,  but  of  great  tenacity  of  pur- 
pose, may  achieve  more  in  his  life  than  a 
bright  pupil  of  limited  powers  of  application. 
A  standard  illustration  is  the  case  of  Robert 
Mayer,  who  as  a  pupil  made  only  a  moderate 
record,  but  who,  by  his  extraordinary  tenacity 
of  purpose  was  led  to  the  discovery  of  the  law 
of  the  conservation  of  energy. 

In  Germany  and  Switzerland  this  feature  is 
being  recognized  in  the  records  and  reports  of 
scholarship.  When  I  was  a  boy  I  received  two 
marks  on  every  subject,  one  for  Fletss,  or  dili- 

i»A.  G.  Steele,  FedagogieaX  Seminary,  Vol.  18, 
1911,  p.  523. 

i<W.  L.  Stevens,  Popular  Science  Monthly, 
Vol.  63,  1903,  p.  812. 

iTD.  Starch,  Psychol.  Bulletin,  Vol.  10,  1913. 
p.  74;  SciXNCX,  Vol.  38,  1913,  p.  630. 


gence,  the  other  for  Forigang,  or  progress.  Li 
Germany  this  practise  is  in  vogue  to-day. 

According  to  our  scheme,  the  mathematics) 
pupil  is  measured  in  three  ways,  as  follows: 

1.  By  memory  tests 

(a)  In  daily  work Jfa 

(()   In  examination Kb 

2.  By  original  exercises 

(a)  In  daily  work Oa 

(d)  In  examinations Ob 

3.  By  diligence   (tenacity)   shown 2) 

How  these  marks  should  be  combined  might 
be  a  subject  of  legitimate  debate.  Following 
custom,  we  use  the  weighted  arithmetic  mesn, 
as  follows: 

Prehmmary  Mark  =  -  -^  _-_p_^-^_^- 

where  r,  s,  t,  u  are  coefficients  determining  rel- 
ative weights.  What  weight  should  be  given 
to  daily  work,  what  to  the  examination!  In 
different  schools  the  weights  vary  from  dally 
work  I,  final  examinations  i,  to  daily  work  i 
and  final  examination  h  A  conservative  esti- 
mate would  be  to  take  s  =  l,  r  =  ^  =  i«=i. 

Part  II 

After   the   relative  place   or   rank   of  the 
students  in  a  class  has  been  determined  by 
the  process  of  Part  L,  we  proceed  to  det»- 
mine  their  marks  on  an  absolute  scale.    We 
shall  assume  that  the  pupils  constitute  a  rsn- 
dom  sample  or  ''fair  sample"  of  the  student 
body.     What   is   the  distribution   of  mental 
ability,  and  of  mathematical  ability  in  par- 
ticular ?    No  one  has  been  able  to  ^ve  a  final 
answer  to  this  question.    Francis  Galton,  Karl 
Pearson  and  others  have  held  that  individuals 
diiTer  from  each  other  in  ability  in  such  a 
way  as  to  conform  with  what  is  known  as  the 
"normal  frequency  curve'*  or  the   "normal 
curve"  or  the  "Gaussian  curve."     Distances 
along  the   horizontal   line  measure   the   stu- 
dents'    abilities.      The    corresi)onding    ordi- 
nates  of  this  bell-shaped  curve  indicate  the  fre- 
quency.    In  measuring  physical  characteris- 
tics, it  is  easy  to  tell  whether  or   not  Iha 
above   curve  represents  the  proper   distribu- 
tion.   It  is  a  singular  fact  that  this  curve  has 
been  found  to  repres^it  a  general  biological 
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.law  of  Tariation.  Natural  phenomena,  as  well 
as  chance,  tend  to  fluctuate  in  a  manner  in- 
dicated hy  this  curve.  Chest  measurements 
on  5,738  soldiers^*  show  the  close  agreement 
with  theory.  The  stature  of  1,052  English 
women^*  was  found  by  Karl  Pearson  to 
<:lo8ely  obey  the  Gaussian  law.  Some  of  the 
lower  mental  traits  can  be  measured  in  the 
psychological  laboratory.  Thomdike*®  found 
twelve-year-old  pupils  to  be  distributed  ac- 
cording to  the  Gaussian  curve  as  regards  their 
accuracy  and  rapidity  of  perception.  Memory 
tests  yielded  similar  results.  When  it  comes 
to  tests  of  higher  intellectual  i>owers,  records 
are  discordant.  Different  examiners  have 
varied  to  such  a  marked  degree  in  marking 
the  same  individuals  that  conclusions  can  not 
be  safely  drawn  from  their  estimates.  On 
account  of  the  presence  of  constant  errors, 
the  lopsidedness  of  individual  markings  can 
not  be  altogether  eliminated  by  taking  the 
averages  of  many  grades  from  different  ex- 
aminers. A  curve  constructed  from  1,487 
grades  in  mathematics  given  by  19  different 
teachers  in  three  high  schools  in  Colorado  ex- 
hibits two  peaks  with  a  valley  between.  The 
first  peak  is  at  70  per  cent,  the  passing  mark ; 
the  other  peak  is  just  above  85  per  cent.  Evi- 
dently the  peak  at  70  per  cent,  is  due  to  a  con- 
stant error  arising  from  the  practise  of  rais- 
ing marks  of  some  pupils  to  the  passing  grade. 
Such  constant  errors  arise  also  where  a  mark 
of  85  per  cent  on  the  daily  work  exempts 
students  from  final  examinations.  It  is  found 
that  in  such  cases  medium  grade  students  are 
advanced  to  the  exempt  limit.  Seldom  are 
marks  given  between  55  and  59,  where  60  is 
the  passing  grade.  If  a  doubtful  student  is 
finally  passed,  some  teachers  give  him  a  mark 
considerably  above  passing,  the  idea  being*^ 
that,  if  passed  at  all,  he  ought  to  be  passed 

18  L.  A.  Quetelet,  '^Lettres  sur  la  th^orie  des 
probabilit^B, ' '  p.  400.  See  also  A.  L.  Bowlej, 
"Elements  of  Statistics,"  London,  1902,  p.  278; 
Dearborn,  op,  cit.,  p.  8. 

i^Cattell,  op.  oit,  p.  371;  Dearborn,  op.  cit., 
p.  9. 

2oTborndike,  ''Educational  Psychology,"  p.  15. 

21  Finkelstein,  op,  cit.,  p.  42. 


'^handsomely."  The  tendency  to  mark  high 
is  inherent  in  human  nature.  Dr.  Ruffner 
says:" 

A  temporizing  professor  who  loves  popularity 
and  desires,  like  the  old  man  in  the  fable,  to  please 
everybody,  is  sure  to  be  guilty  of  this  fault,  and, 
like  many  a  politician,  to  sacrifice  permanent  good 
for  temporary  favor. 

For  these  reasons,  available  statistics  as  to 
the  distribution  of  mental  abilities  are  incon- 
clusive. Some  empirical  curves  indicate  con- 
siderable skewness,  others  follow  the  Gaussian 
curve.  President  Foster  found  that  8,969 
grades  in  21  elementary  courses  for  two  years 
at  Harvard  obeyed  the  normal  curve  of  fre- 
quency. Dearborn  makes  similar  reports  for 
472  high  school  pupils,  also  for  freshman 
grades  of  these  same  pupils  at  the  University 
of  Wisconsin.  It  is  doubtless  the  principle 
of  continuity  that  has  led  not  only  English 
statisticians  like  Oalton  and  Pearson,  but 
also  American  investigators,  Foster,  Meyer, 
Smith,  Dearborn,  Finkelstein  and  others,  to 
aver  that  the  Gaussian  curve  or  normal  curve 
is  the  proi)er  curve  for  the  distribution  of 
marks  in  school.  In  what  follows  we  assume 
that  the  Gaussian  curve  can  be  so  used. 

The  question  then  arises,  what  marks  should 
be  assigned  to  a  random  group  or  '^fair  sam- 
ple" of,  say,  twenty  students,  whose  order  of 
rank  is  known  by  the  tests  suggested  in  Part 
I.  This  question  involves  some  intricate  sta- 
tistical theory,  which  has  been  worked  out  by 
Karl  Pearson.  Pearson"  states  the  problem 
thus: 

A  random  sample  of  n  individuals  is  taken  from 
a  population  of  N  members  which  when  N  is  very 
large  may  be  taken  to  obey  any  law  of  frequency 
expressed  by  the  curve  y  =  N4»{x),  ydx  being  the 
total  frequency  of  individuals  with  characters  or 
organs  lying  between  x  and  x -{•  dx.  It  is  required 
to  find  an  expression  for  the  average  difference  in 
character  between  the  pth  and  the  (p  +  l)th  in- 
dividual when  the  sample  is  arranged  in  order  of 
magnitude  of  the  character. 

In   answering   this   question,   Pearson   de- 

22  Quoted  by  Finkelstein,  op,  eit.,  p.  47. 
28 Karl   Pearson,   ''Note   on  Francis   Galton's 
Problem,"  Bxometriea,  Vol.  1,  pp.  390-399. 
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riyes   complicated  formulas  which  we  have      felt  that  he  had  solved  an  important  qaestion, 
uaed  in  calculating  our  data.   Pearson  himself      for  he  said : 
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92,93 

94 

-1.3 
-1.4 

-1.5+ 

to 

* 

95 

-1.6 

§    1 

96 

-1.7 

£S 

97 

-1.8 

O 

38 

-1.5  + 

48 

-1.6 

98 

-2.0 

n 

29 

-1.6 

39 

-1.8 

49 

-1.9 

99 

-2J2 

20 

-1.9 

30 

-2.1 

40 

-2.2 

50 

-2.3 

100 

-2.5 

34  For  practical  use  this  table  should  be  consider- 
ablj  extended. 

29  The  marks  for  a  class  of  100  are  adapted 
from  the  tables   of  H.   L.  Moore's  "Laws  of 


Wages/'  New  York,  1911,  pp.  98,  99.  Moore  eos- 
puted  his  table  to  six  decimals.  He  implies  P«tr 
son's  statistical  theory  to  the  study  of  "wages  aid 

abUity," 
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This  difference  problem  marks  a  new  and  very 
probablj  most  important  departure  in  statistical 
theory. 

Clearly  a  knowledge  of  the  average  diiTer- 
ence  in  scholarship  of  adjacent  individuals 
supplied  by  Pearson's  formulas  involves  also 
a  knowledge  of  the  average  difference  in 
scholarship  between  any  two  individuals.  We 
shall  display  in  our  tables  the  difference  be- 


difference  between  the  tenth  and  eleventh. 
Similar  statements  apply  to  the  poorest  pupil 
and  the  one  next  above  him.  These  relations 
are  brought  out  by  the  adjoining  figure. 

Distances  measured  to  the  right  and  left 
of  the  zero  point  signify  abilities  above  and 
below  the  modal  ability.  The  relative  stand- 
ings of  the  members  of  an  average  class  of 
20  are  indicated  by  the  dots.     Observe  the 


Fig.  1. 


tween  the  modal  or  most  frequent  scholarship 
of  the  class  and  the  scholarship  of  any  indi- 
vidual in  the  class. 

The  columns  headed  "  mark/«  "  signify  the 
ability  of  the  pupil  above  or  below  the  modal 
ability,  divided  by  8,  the  standard  deviation 
of  the  total  group  of  students  (say  first  year 
high  school  students)  from  which  the  par- 
ticular class  is  taken  at  random  as  a  ''fair 
sample.''  It  will  be  noticed  that  a  large  stand- 
ard deviation  indicates  a  large  range  of  dis- 
tribution— that  is,  a  large  difference  of  accom- 
plishment between  the  best  and  poorest  in  the 
class.  In  freshman  classes  the  standard 
deviation  is  apt  to  be  large,  because  of  great 
difference  in  preparation.  For  our  purposes, 
the  exact  value  of  the  standard  deviation  is 
of  no  interest.  We  are  concerned  more  with 
the  ratios  of  differential  abilities  than  with 
their  absolute  values.  Hence  we  shall  take 
8  =  1,  or,  if  more  convenient,  8  =  10. 

Consider  a  class  of  20  pupils.  The  modal 
or  ''  mediocre  "  ability  is  taken  here,  as  in  the 
other  cases,  as  the  standard  of  reference  and 
is  marked  0.  Abilities  of  students  are  ar- 
ranged symmetrically  above  and  below,  and 
marked  positive  and  negative.  By  subtract- 
ing the  ability  of  a  pupil  of  rank  n  from  that 
of  his  neighbor  below,  we  get  the  differential 
ability  of  the  two.  In  a  class  of  twenty  the 
difference  in  average  ability  between  the  tenth 
and  eleventh  pupil  is  .13.  The  difference  be- 
tween the  first  and  second  pupil  is  .5.  Thus 
the  difference  between  the  first  and  second 
pupils  is  about  four  times  greater  than  the 


denseness  of  the  dots  near  the  modal  position 
and  the  isolation  of  those  at  the  ends. 

When  the  number  of  pupils  in  a  class  is 
larger,  the  differential  ability  of  the  pupils 
ranking  next  to  each  other  becomes  smaller. 
Thus  in  a  class  of  100,  the  difference  between 
the  first  and  second  is  on  an  average  .3,  that 
between  the  50th  and  51st  is  on  an  average 
.02,  but  the  former  difference  is  about  15  times 
greater  than  the  second.  The  importance  of 
these  relations  is  brought  out  by  Pearson  in 
the  following  words: 

It  is  not  possible  to  pass  over  the  general  bear- 
ing of  such  results  on  human  relations.  If  we 
define  "individuality"  as  difference  in  character 
between  a  man  and  his  compeers,  we  see  how  im- 
mensely  individuality  is  emphasized  as  we  pass 
from  the  average  or  modal  individuals  to  the  ex- 
ceptional man.  Differences  in  ability,  in  power  to 
create,  to  discover,  to  rule  men,  do  not  go  by  uni- 
form stages.  We  know  this  by  experience,  but  we 
see  it  here  as  a  direct  consequence  of  statistical 
theory,  flowing  from  a  characteristic  and  familiar 
chance  distribution.  We  ought  not  to  be  surprised, 
as  we  frequently  are,  at  the  results  of  competitive 
examination,  where  the  difference  in  marks  be- 
tween the  first  men  is  so  much  greater  than  occurs 
between  men  towards  the  middle  of  the  list.  In 
the  same  way  the  individuality  of  imbeciles  and 
criminals  at  the  other  end  of  the  inteUeetual  and 
moral  scales  receives  its  due  statistical  apprecia- 
tion. 

The  total  range  of  distribution  for  olassea 
of  random  pupils  not  exceeding  100  is  about 
2.59  on  each  side  of  the  modal  line,  where  s 
is  the  standard  deviation.  Taking  s  =  l  or 
«  =  10  we  have  a  scale  for  marking,  the  objec- 


880 


SCIENCE 


[N.  8.  Vol.  XXYTX.  No.  1015 


tion  to  which  lies  mainly  in  the  fact  that  it  is 
new.  But  this  scale  is  the  most  scientific  yet 
proposed.  It  is  based  on  careful,  statistical 
tbeoiy. 

The  mode  of  distribution  of  mental  abilities, 
exhibited  in  the  normal  curve,  suggests  that 
the  scale  be  subdivided  into  an  odd  number 
of  parts,  so  that  there  may  be  a  central  group, 
representing  average  students,  which  is  the 
most  common  type  of  students.  The  other 
groups  are  placed  symmetrically  above  and 
below  this  central  group.  What  should  be  the 
total  number  of  groups?  Experience  shows 
that  three  groups  are  hardly  sufficient,  that 
seven  groups  are  excessive.  The  five-group 
system  is  altogether  in  nearest  accord  with 
experience.  Accordingly,  we  shall  use  the 
terms  "Excellent."  "Superior,"  "Medium," 
'inferior,"  "  Poor,"  and  define  their  positions 
on  the  Pearson  scale,  thus: 


Poor 
Below — 1.5 


Inferior 
1.6  to  —  .5  + 


Medium 
—  .5  to  +  .5 


Superior  Excellent 

.5  +  to  +1.5        Above  +  19 


When  a  class  of  20,  80  or  40  pupils  has  to 
be  marked,  we  first  determine  the  ranks  of  the 
pupils.  Then  the  numerical  values  of  these 
tables  are  a  suggestion  as  to  the  probable  marks 
to  be  assigned.  For  any  one  class  of  20  these 
tabular  figures  are,  of  course,  not  binding. 
If  a  large  number  of  different  classes  of  20 
could  be  marked  with  absolute  accuracy,  the 
averages  of  the  marks  of  all  the  pupils  that 
take  the  rank  n  in  the  lists  of  twenties  would 
yield  the  values  given  in  the  tables.  Thus  the 
averages  of  the  students  ranked  fifth  in  differ- 
ent classes  of  twenty  students  each,  is  .8. 
What  deviation  from  the  tabular  marks  should 
be  made  in  the  case  of  any  particular  class 
because  of  its  individual  variation  or  its  devia- 
tion from  a  "  fair  sample  "  must  lie  with  the 
judgment  of  the  instructor.  The  iK)sition  of 
the  exact  line  of  cleavage  between  pupils 
"  passing  "  and  those  "  not  passing  "  must  rest 
with  him.  It  is  my  own  judgment  that,  if 
teachere  were  to  follow  very  closely  the  tabular 
marJce,  and  were  to  modify  them  in  only  ex* 


ceptional  eaeee,  and  then  only  eUgMly,  iJia^ 
a  great  stride  would  he  taken  toward  a  sdeih 
tific  and  absolute  method  of  marking.    Grosi 
irregularities  in  marking,  such  as  Finkelstein 
has  found  in  Cornell,  and  such  as  we  know 
to  exist  in  schools  with  which  we  are  con- 
nected— irresrularities  working  great  injustice 
to  pupils  aspiring  to  honors  and  to  scholar- 
ships— ^would  be  eliminated  by  the  adoption 
of  a  plan  as  herein  set  forth.    Every  one  know3 
that  the  marking  system  as  carried  on  at  pres- 
ent in  high  schools  and  colleges  is  a  f  aroe. 
But  the  adoption  of  a  scheme  of  marking  as 
here  proposed  would  show  that  a  mark  of  0 
places  the  pupil  in  a  modal  position,  as  a 
mediocre  student     A  mark  above  1.5  places 
him  in  the  list  of  the  very  few  branded  "ex- 
cellent."   A  mark  below  — 1.5  places  him  near 
the   line  of  students   marked  "not   passed.^ 
In   nearly    all   the   marking   systems   that 
have   been    suggested    in    recent    years,   the 
recommendation  is  made  that,  under  normal 
conditions,  a  certain  percentage  of  the  class 
be   marked    "excellent,"    another   iiercentage 
"superior,"  etc.     The  Missouri  plan  involves 
the  same  idea  by  dividing  each  class  of  100 
into  four  groups  of  25  students  each,  and  then 
subdividing  the  first  and  last  groups  a^ain  into 
two  classes.    I  have  never  seen  it  pointed  out 
that  such  a  procedure,  as  a  matter  of  fact, 
rests  upon  an  unsound  basis.     The  tabular 
data  computed  from  Pearson's  formulas  show 
that  if,  for  instance,  we  mark  7  per  cent,  of  a 
class  of  100  "excellent,"  we  have  a  different 
standard  of  "excellence"  from  what  we  have 
when  7  per  cent  of  a  class  of  50  is  mariced 
"excellent."     The  difference  in  standard  is 
slight,  but  it  exists,  and  therefore  renders  ths 
percentage   basis   scientifically    objectionable. 
To  illustrate:  When  7  per  cent  of  the  daas 
are  marked  "excellent,"  the  lower  limit  for 
this  mark  on  the  Pearson  scale  is  (using  more 
accurate  results  than  those  in  our  table)  1.4390 
for  a  class  of  100,  1.4045  for  a  daas  of  50, 
1.3951  for  a  class  of  40,  1.3529  for  a  class  of 
30,  and  1.3080  for  a  class  of  20.     Seven  per 
cent,  of  a  class  of  41  members  is  four,  but  only 
three  of  the  four  stand  above  the  point  1.4890 
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on  the  Pearson  scale.  In  other  words,  on  the  7 
per  cent  basis  of  excellence,  the  gr^ade  "  excel- 
lent''  is  easier  to  reach  in  a  small  class  than 
in  a  large  one.  If  a  class  is  divided  arbitrar- 
ily into  four  groups,  equal  in  number,  as  in 
the  Missouri  system,  then  the  lower  limit  of 
merit  for  the  top  group  is  .6588  for  a  class  of 
100,  .6368  for  a  class  of  40,  and  .5972  for  a 
class  of  20.  Twenty-five  per  cent,  of  a  class  of 
51  members  is  13,  but  only  12  of  these  have  a 
mark  above  .6588  on  the  Pearson  scale.  Such 
variability  of  standards  does  violence  to  our 
sense  of  scientific  rigor,  though  the  practical 
results  do  not  usually  differ,  owing  to  the  fact 
that  in  practise  only  integral  numbers  apply. 

In  a  scientific  marking  system  the  first 
requisite  is  uniformity  of  standards  of  refer- 
ence. Lack  of  uniformity  is  sufficient  reason 
for  rejecting  the  classification  into  groups  on 
the  percentage  basis,  as  in  the  Missouri  sys- 
tem and  others,  unless  that  basis  has  some  ad- 
vantages which  compensate  for  its  theoretical 
defects.  Such  advantages  it  is  difficult  to  dis- 
cover. 

To  summarize,  our  proposed  plan  of  mark- 
ing is  as  follows : 

1.  A  system  of  preliminary  marking  is  used, 
merely  to  determine  the  rank  of  the  students. 

2.  After  the  rank  is  fixed,  each  student  is 
assigned  the  marks  given  in  our  table,  with 
such  slight  modifications  of  the  marks  as  are 
necessary  in  the  judgment  of  the  instructor. 

The  advantages  of  this  system  are: 

1.  It  rests  upon  correct  statistical  theory. 

2.  The  groups  called  "  superior,"  "  medium,** 
*' inferior'*  cover  equal  ranges  of  ability. 
These  ranges  are  constant,  no  matter  what 
the  size  of  the  class  may  be.  Neither  the  top 
group  called  ''excellent,"  nor  the  bottom 
^oup  called  ''poor"  has  a  fixed  extreme 
Umit,  thereby  providing,  as  the  system  should, 
for  the  grading  of  men  of  genius  at  one  end 
and  of  the  intellectual  sluggards  at  the  other. 

3.  It  tends  to  eliminate  the  personal  equa- 
tion of  the  examiner. 

4.  The  method  is  absolute,  except  in  the  de- 
termination of  the  deviations  of  the  marks  of 
a  class  from  the  average  marks  of  classes  of 
that  size. 


"This  is  a  complicated  system,"  you  will 
say.  So  it  is,  though  not  quite  so  complex, 
perhaps,  as  it  appears  at  first  sight.  Chemists 
and  physicists  know  that  any  process  of  ex- 
act measurements  requires  time,  patience  and 
skill.    That  is  true  of  our  plan. 

Florian  Oajori 
Olorado  College, 
Colorado  Springs 


AMEBICAN    ASSOCIATION    FOB    THE    AD- 
VANCEMENT OF  SCIENCE 

SECTION  B — ^PHYSICS 

Section  B — Physics — of  the  American  Associa- 
tion for  the  Advancement  of  Science  held  its 
meetings  jointly  with  the  American  Physical  So- 
ciety during  the  convocation  week  beginning  De- 
cember 29,  1913,  at  the  Georgia  School  of  Tech- 
nology. 

Professor  Anthony  Zeleny,  of  the  University  of 
Minnesota,  was  elected  vice-president  of  the  sec- 
tion for  the  ensuing  year.  There  were  also  elected 
to  the  Sectional  Committee,  Professor  D.  C.  Miller, 
Case  School  of  Applied  Science,  4  years,  and  Pro- 
fessor G.  W.  Stewart,  University  of  Iowa,  5  years. 

As  customary  in  the  past  all  the  shorter  and 
more  technical  physical  papers  were  given  under 
the  auspices  of  the  American  Physical  Society. 
On  the  other  hand  the  longer  papers,  and,  in  this 
case,  those  that  dealt  especially  with  geophysical 
problems,  were  grouped  together  and  given  under 
the  auspices  of  Section  B.    These  were: 

The  Methods  of  Physical  Science,  to  What  are 
They  Applicable ':  Arthur  G.  Webster. 
This  was  the  vice-presidential  address,  and  is 

given  in  full  in  Science,  39,  pp.  42-51,  1914. 

The  Present  Status  of  the  Magnetic  Survey  of  the 

Earth:  L.  A.  Bauer. 

A  concise  summary  was  given  in  this  paper  of 
some  of  the  more  important  investigations  under- 
taken, and  conclusions  reached,  by  the  department 
of  terrestrial  magnetism  of  the  Carnegie  Institu- 
tion of  Washington.  The  great  progress  of  the 
magnetic  survey  of  the  earth,  as  conducted  by  this 
institution,  both  over  land  and  over  water,  was 
shown  on  a  projected  map.  Many  thousands  of 
miles,  even  hundreds  of  thousands,  have  been  tra- 
versed in  obtaining  the  data  necessary  to  the  ac- 
curate magnetic  mapping  of  the  earth;  nor  were 
the  routes  followed  along  the  safe  and  beaten 
tracks  of  travel,  but  rather  across  the  least  fre- 
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quented  and  even  the  more  dangerous  regions,  and 
jetf  in  spite  of  the  great  distances  travelled  and 
all  the  ezeessive  difficulties  encountered,  the  entire 
survey  has  thus  far  been  made  without  the  occur- 
rence of  a  single  fatal  accident. 

Isostaoy  and  the  8ige  and  Shape  of  the  Earth: 

William  Bowib. 

The  determination  of  the  size  and  shape  of  the 
earth  would  be  a  simple  matter  if  its  geoid  or  sea- 
level  surface  formed  a  geometrical  figure,  but  as  it 
does  not  the  actual  problem  is  a  difficult  one. 
These  deviations,  it  was  shown,  are  due  to  differ- 
ences in  the  vertical  distribution  of  mass  in  ad- 
jacent isostatic  regions.  When  corrections  for  the 
effects  of  topography  and  isostatic  compensation 
are  applied  to  the  astronomically  observed  posi- 
tions the  deviation  of  the  geoid  from  the  spheroid 
surface  is  largely  eliminated. 

The  shape  but  not  the  size  of  the  earth  may  be 
determined  from  the  observed  values  of  the  force 
of  gravity  at  stations  widely  separated  in  latitude. 
Here  again  a  correction  for  topography  and  iso- 
static compensation  is  necessary  for  the  best  re- 
sults. Absolute  values  of  gravity  can  be  obtained 
only  with  a  long  series  of  observations,  and  there- 
fore nearly  all  gravity  determinations  are  made 
by  the  relative  method.  Those  of  the  Coast  and 
Geodetic  Survey  are  based  on  the  absolute  value  at 
Potsdam. 

Investigations  made  by  the  U.  S.  Coast  and 
Geodetic  Survey  during  recent  years  show  that  the 
area  of  the  United  States,  taken  as  a  whole,  is 
in  a  state  of  perfect  isostacy,  and  that  areas  of 
limited  extent  deviate  only  slightly  from  that 
state.     The  paper  will  later  appear  in  full. 

Seismology:  Otto  Klotz. 

The  most  improved  seismological  apparatus,  the 
data  obtained  by  them  and  the  conclusions  log- 
ically deduced  from  this  data  were  all  discussed 
at  some  length.  A  full  and  interesting  account, 
together  with  many  illustrations,  was  given  of  a 
recent  installation  of  seismological  apparatus  that 
registers  in  magnified  form  even  those  small  vi- 
brations of  the  earth 's  crust  caused  by  the  passage 
of  ocean  waves. 

The  Factore  of   Climatio  Control:   W.   J.    Huic- 

PHEEY8. 

It  was  explained  that  such  things  as  land  ele- 
vation, oceanic  circulation  and  volcanic  dust  in  the 
high  atmosphere  are  among  the  most  important 
factors  of  climatic  control,  assuming  of  course 
approximate  constancy  of  atmospheric  composi- 
tion and  solar  radiation. 


Both  the  direct  or  primary  and  the  indirect  or 
secondary  effects  of  each  of  these  factors  were 
explained  in  some  detail  and  illustrated  by  statis- 
tical curves. 

It  is  expected  that  the  paper  will  later  appear 
in  full. 

There  was  also  one  joint  meeting  with  Section 
C — Chemistry,  at  which  the  following  papers  were 
presented: 

Geodhemical  Research:  John  Johnston. 

A  general  account  of  some  of  the  main  lines  of 
geochemical  work  which  are  now  being  pursued 
in  the  geophysical  laboratory  of  the  Oamegie  In- 
stitution. 

The  Ternary  System  Lime-Alumina-SQica:  G.  A 

Bankin. 

The  author  discussed  the  results  of  an  extended 
investigation  of  this  system,  which  is  important 
from  a  geological  standpoint  as  well  as  from  the 
fact  that  these  three  oxides  are  the  essential  in- 
gredients in  the  manufacture  of  portland  cement 
clinker.  The  fields  of  stability  of  all  the  sub- 
stances which  may  be  encountered  in  this  system 
have  now  been  determined  satisfactorily;  so  that 
it  is  now  possible  to  state  precisely  what  happens 
when  any  mixture  of  the  above  three  oxides  is 
heated,  and  hence  incidentally  to  specify  the  es- 
sential constituents  of  portland  cement  clinker. 

W.    J.    HXTMPHBXTS, 

Secretary  of  Section  B 


SOCIETIES  AND  ACADEMIES 

ACADEMY    OF    SCIENCES   OP    ST.    LOUIS 

At  a  meeting  held  June  1,  Professor  Nipher  gave 
a  brief  account  of  a  new  method  of  decomposing 
water. 

A  continuous  discharge  from  electrodes  in  sepa- 
rate beakers  was  made  to  pass  through  a  capillary 
tube,  forming  a  siphon  connecting  the  water  in  the 
two  beakers,  water  was  decomposed  at  the  elec- 
trodes and  within  the  siphon.  More  than  50  times 
as  much  explosive  gas  was  discharged  from  the 
siphon  as  was  collected  in  the  tubes  around  tiie 
electrodes.  Distilled  water  which  had  been 
freshly  boiled  was  used. 

A  full  account  of  this  result  will  be  givea  in  a 
volume  now  in  the  hands  of  the  publisher,  which 
will  give  a  full  account  of  the  results  of  Professor 
Xipher's  experimental  work  during  the  last  five 
years. 

C.  H.  Danfobth, 
Secretary 
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THE  PBOSPECT  OF  HUMAN  PBOGBSSS^ 

My  principal  purpose  this  evening  is  to 
invite  you  to  look  forward  to  the  time  to 
come  and  to  enquire  as  to  the  prospect  of 
human  progress  which  is  thus  opened  to 
view.  But  it  will  be  necessary  to  give  a 
great  part  of  our  attention  to  the  past  in 
order  to  build,  as  it  were,  a  lookout  from 
which  we  can  obtain  a  vision  of  the  future. 

We  shall  not  be  so  rash  as  to  attempt  a 
prediction  of  events  or  even  of  discoveries; 
but  we  shall  try  to  determine  the  sort  of 
progress  which  the  indications  of  the  pres- 
ent and  the  teachings  of  the  past  lead  one 
naturally  to  expect.  This  will  certainly 
be  a  safe  procedure,  provided  that  we  can 
find  common  elements  of  fundamental  im- 
portance in  the  basic  characteristics  of  each 
period;  for  it  can  hardly  be  supposed  that 
the  future  will  suddenly  depart  from  the 
principles  of  progress  whieh  have  been 
impressed  upon  the  race  throughout  its 
long  period  of  evolution  up  to  the  present 

It  will  be  necessary  for  us  to  pass  in 
rapid  review  the  great  stages  of  develop- 
ment by  which  man  has  changed  from  a 
beast-like  savage  to  a  cultured  civilian.  We 
shall  find  that  these  stages  have  been 
marked  off  by  a  few  leading  inventions, 
each  of  them  giving  a  fundamental  new 
element  to  the  period  of  progress  following 
its  appearance.  In  this  review  we  shall  be 
guided  primarily  by  the  researches  and 
conclusions  of  ethnologists. 

It  is  probably  impossible  to  conceive  of 
man  existing  as  man  and  not  having  the 
elements  at  least  of  language  for  inter* 
course  with  his  fellows.    Therefore,  by  com- 

^  An  address  delivered  to  the  Graduate  Clab  of 
Indiana  University  on  the  evening  of  May  7,  1914. 
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mon  consent,  it  has  been  snipposed  that 
primitiye  man  was  in  the  possession  of 
spoken  language,  developed  to  such  a 
degree  as  to  enable  him  to  communicate 
effectively  with  his  associates. 

A  moment's  reflection  will  be  sufficient 
to  bring  to  mind  the  immense  importance 
of  language  to  any  animal  fortunate  enough 
to  have  found,  by  chance  or  otherwise,  a 
means  for  its  development.  He  has  for  the 
first  time,  in  the  words  of  his  language,  a 
sort  of  concrete  receptacle  for  his  thoughts. 
Prior  to  the  acquisition  of  this  tool  for 
thinking,  his  thought  had  been,  as  it  were, 
a  fluid  stream  from  which  he  could  take 
up  and  hold  permanently  only  that  which 
would  adhere  to  a  sieve  dipped  into  the 
stream.  He  could  not  give  his  thought  ob- 
jective existence  as  standing  out  before 
him.  He  could  only  feel  its  passage  as  it 
was  driven  through  his  mind  by  one  im- 
pulse after  another  from  his  material  en- 
vironment. But  with  language  at  his  dis- 
posal the  case  becomes  different.  Between 
the  language  and  his  thought  there  is  a 
mutual  reaction;  and  by  means  of  the 
former  the  latter  is  deposited  so  that  it 
may  become  the  subject  of  objective  study. 
The  immense  impetus  which  this  would 
give  to  the  development  of  the  intellect 
must  be  apparent  to  every  one. 

There  is  another  and  greater  element  of 
development  in  the  invention  of  language, 
namely,  that  which  is  associated  with  the 
power  of  intelligent  intercourse.  By  its 
means  our  primitive  man  has  become  able 
to  live  in  part  outside  of  himself  and  in  the 
thought  of  others.  Thus  he  can  project 
into  himself  the  experiences  of  many  other 
persons.  This  gives  a  new  richness  and  a 
new  meaning  to  his  life.  He  is  no  longer 
confined  to  the  range  of  his  own  experience 
as  his  means  of  development.  All  his  con- 
temporaries, so  far  as  he  knows  them,  can  be 
made  to  contribute  to  his  progress  and  be 


themselves  gainers  in  the  act.  And  even 
more  than  this  is  true:  the  experience  of 
one  generation  can  be  passed  down  by  tra- 
dition to  the  next  Thus  the  Cumulative 
effect  of  the  progress  of  one  generation 
after  another  first  became  available  to  our 
primitive  ancestors.  It  gave  a  great  im- 
petus to  progress. 

Indeed,  it  is  true,  I  believe,  that  man 
has  not  yet  taken  another  step  of  advance- 
ment of  as  great  importance  to  him  as  this 
first  one ;  and  consequently  I  have  dwelt  on 
it  at  some  length.  It  is  also  to  be  con- 
trasted, as  you  will  see,  with  the  greater 
part  of  his  later  progress.  For,  it  is  essen- 
tially intellectual  in  its  character,  whereas 
much  of  the  other  depends  for  its  value  on 
the  increased  control  which  it  gives  man 
over  his  material  environment. 

The  next  stage  of  development  was 
brought  in,  it  is  supposed,  by  the  discovery 
of  the  uses  of  fire.  The  knowledge  of  fire 
is  so  widely  distributed  that  it  is  a  question 
whether  any  authentic  instance  is  on 
record  of  a  tribe  altogether  ignorant  of  it 
By  means  of  its  use  man  became  able  to 
leave  the  tropical  parts  of  the  world  and 
to  go  into  the  more  invigorating  temperate 
climates.  He  also  had  an  enlarged  and 
more  nutritious  food  supply,  owing  to  the 
increased  value  of  many  meats  and  vege- 
tables on  being  cooked. 

The  next  prime  invention  appears  to 
have  been  that  of  the  bow  and  arrow.  Its 
chief  contribution  to  progress  is  also  in  the 
increased  and  improved  food  supply  which 
it  made  available.  A  tribe  using  the  bow 
and  arrow  could  have  meats  at  all  times. 
Such  a  diet  probably  contributed  to  in- 
crease the  physical  vigor  and  the  courage 
of  the  savage  possessed  of  it  for  the  first 
time.  The  primitive  tribes  of  Australia 
and  Polynesia  had  not  advanced  to  ths 
stage  when  they  were  discovered  a  few 
generations  ago. 
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It  appears  to  be  the  general  opinion  that 
each  of  the  three  stages  brought  in  by  the 
three  discoveries  and  inventions  named 
endured  for  a  long  period  of  time,  perhaps 
for  something  like  one  hundred  thousand 
years  or  longer.  In  all  of  these  stages  our 
ancestors  were  yet  in  the  savage  state. 
The  advance  to  the  higher  state  of  barbar- 
ism was  brought  about  by  the  marvelous 
discovery  of  a  means  of  making  pottery. 
Man  learned  to  fashion  moist  clay  into  a 
useful  shape  and  bum  it  into  hardness  so 
that  it  would  endure  use.  The  vessels  so 
constructed  afforded  him  a  means  of  boil- 
ing his  meats  and  vegetables  so  that  many 
of  them  became  highly  palatable,  whereas 
they  were  almost  or  quite  inedible  when 
merely  roasted  before  a  fire. 

Man,  having  advanced  thus  far,  was  still 
in  a  very  unsatisfactory  state  when  viewed 
from  our  present  organization  of  commu- 
nities with  fixed  abodes.  He  was  neces- 
sarily nomadic.  If  he  settled  down  to  live 
permanently  at  a  given  place,  then  the 
animals,  upon  which  he  depended  so  largely 
for  food  would  soon  disappear  from  that 
vicinity  both  because  he  destroyed  them 
and  because  he  excited  fear  in  them.  But 
after  a  time  he  found  means  for  overcom- 
ing this  difficulty.  Doubtless  it  had  proved 
profitable,  to  both  the  men  and  the  dogs, 
for  the  two  to  hunt  together.  Thus  the 
dog  came  to  be  domesticated.  When  the 
idea  that  captive  animals  could  be  of  serv- 
ice was  clearly  conceived,  it  was  an  easy 
step  to  the  domestication  of  the  sheep,  the 
ox,  the  camel,  the  horse.  Thus  man  came 
to  have  a  meat  and  milk  supply  readily 
procurable  at  all  seasons;  in  addition,  he 
had  in  the  horse  and  the  dog  valuable  as- 
sistants in  the  chase.  As  his  animals  re- 
quired pasture  he  came  naturally  to  recog- 
nize the  value  of  an  increased  yield  from 
the  soil.  Thus,  from  being  a  herdsman,  he 
gradually  developed  into  a  husbandman. 


Then  he  came  to  have  fixed  abodes,  and  the 
idea  of  naticmality  began  to  take  definite 
shape. 

At  this  stage  of  development  man  had  no 
very  effective  tools.  Wood  and  bone  and 
chipped  fiints  were  the  materials  out  of 
which  were  made  such  as  he  had.  Pres- 
ently some  one  made  the  master  discovery 
of  the  art  of  smelting  iron.  From  this  time 
forward  man  was  equipped  with  tools 
worthy  his  hand  and  his  brain. 

This  invention  brought  in  the  last  of  the 
three  periods  of  barbarism.  Each  probably 
extended  over  many  thousands  of  years. 
During  these  periods  man  had  leisure  for 
the  development  of  his  artistic  sense;  and 
the  way  in  which  he  used  this  leisure  is 
indicated  by  the  remains  of  his  art  which 
have  endured  to  the  present  day — such  as 
the  wonderful  paintings  found  in  numer- 
ous caves  in  Europe. 

The  age  of  civilization,  properly  so 
called,  was  now  brought  in  by  an  invention 
comparable  to  that  in  connection  with 
which  man  emerged  as  man  from  his  previ- 
ous savage  state.  That  early  advancement, 
you  will  recall,  was  associated  with  the 
development  of  spoken  language.  The 
new  age  of  civilization  was  brought  in  by 
the  acquisition  of  written  language. 

From  this  time  forward  progress  has 
been  much  more  rapid  than  previously. 
The  first  stage  of  civilization  extended  over 
the  period  from  the  invention  of  writing  to 
the  close  of  the  so-called  middle  ages,  when 
a  new  stage  was  brought  in  by  the  inven- 
tion almost  simultaneously  of  gunpowder, 
the  mariner's  compass,  paper  and  the 
printing  press.  Coupled  with  this  was  the 
scientific  discovery  and  the  demonstration 
by  CJopemicus  that  the  sun  and  not  the 
earth  is  the  center  of  our  planetary  system. 

These  inventions  and  discoveries  brought 
about  simultaneously  three  fundamental 
revolutions  in  human  thought  and  human 
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relations.  By  means  of  gunpowder  the 
peasant  became  a  match  for  the  bravest 
knight,  so  that  the  latter  oonld  no  longer 
trample  over  the  fonner  in  safety.  The 
castle  of  the  lord  no  more  could  serve  as  a 
certain  stronghold  against  danger.  Oun- 
powder  became  a  mighty  leveling  influence 
and  began  to  prepare  the  way  for  equal 
rights  to  all  men.  Through  the  use  of 
paper  and  the  printing  press  books  were 
soon  widely  distributed  among  a  large  class 
of  people  whereas  before  they  had  been  the 
luxury  of  a  few  rich  nobles.  The  advances 
in  astronomy  turned  men's  minds  upside 
down,  as  it  were,  and  set  them  to  feeling 
that  all  conceptions  of  the  world  and  of 
man  were  in  need  of  fresh  examination  and 
possibly  fundamental  revision.  Add  to 
this  the  power  of  the  mariner's  compass, 
which  enabled  men  to  sail  in  safely  across 
unknown  seas,  so  that  the  whole  wide  world 
was  about  to  come  under  their  dominion.  You 
can  not  fail  to  see  that  all  these  things, 
thrown  as  they  were  at  once  into  experi- 
ence, would  undoubtedly  produce  a  pro- 
found stir  and  commotion  in  the  human 
mind.  Such  was  the  state  of  experience 
and  such  were  the  means  of  development 
in  the  middle  stage  of  the  higher  civilisa- 
tion. 

A  period  characterized  by  so  much  activ- 
ity would  naturally  be  one  of  rapid  change. 
You  would  therefore  expect  it  not  to  last 
long.  Such  indeed  was  the  case.  Only 
about  four  hundred  yean  had  elapsed 
when,  towards  the  close  of  the  eighteenth 
century,  James  Watt  gave  to  the  world 
the  perfected  steam  engine.  A  new  tool  of 
power  was  thus  in  the  hands  of  the  men 
of  that  and  future  generations.  It  in- 
creased the  working  speed  manyfold  and 
thus  brought  in  a  period  characterized  by 
greater  leisure  for  the  cultivation  of  those 
elements  of  civilization  not  directly  con- 
nected with  obtaining  a  food  supply.    Man 


then  entered  upon  the  present  stage  of 
civilization,  the  highest  to  which  he  hss 
yet  attained. 

We  have  now  passed  in  rapid  review  the 
elements  of  the  material  basis  for  the  prog- 
ress of  mankind.  We  have  necessarily 
considered  only  the  greatest  outstanding 
facts.  Now  I  should  like  to  ask  each  of 
you  to  take  these  facts  and  to  bmld  them 
into  a  lookout  from  which  to  view  for  a 
few  minutes  the  prospect  of  human  prog- 
ress. Or,  if  you  prefer  a  different  figure^ 
will  you  consider  these  as  constituting  a 
mirror  in  time  by  means  of  which  you  can 
see  in  the  past  and  the  present  the  image 
of  the  future,  just  as  by  means  of  a  mirror 
in  space  you  see  an  extended  image  in  one 
position  while  its  object  is  in  another  f 

In  the  first  place,  let  us  ask  in  what 
way  these  inventions  and  discoveries  may 
be  looked  upon  as  the  cause  of  progress.  A 
cause  may  operate  in  two  very  different 
ways.  If  a  baU  is  fired  from  a  rifle  tiie 
explosion  of  the  powder  impels  it  into  mo- 
tion and  drives  it  forth.  There  are  other 
causes  in  operation ;  but  this  is  the  funda- 
mental impelling  one.  On  the  other  hand, 
if  the  same  ball  is  held  at  some  height  and 
the  support  is  removed,  it  will  also  be  set 
in  motion.  Undoubtedly  the  taking  away 
of  the  support  is  one  of  the  causes  of  this 
motion.  It  is  not,  however,  the  impelling 
cause ;  it  is  one  acting  by  release. 

If,  now,  we  consider  the  means  of  prog- 
ress we  have  mentioned,  we  can  find  no 
power  in  them  through  which  they  could 
have  been  the  impelling  causes  of  homan 
progress.  They  undoubtedly  operated  by 
way  of  releasing  the  activity  of  man.  We 
must  assume,  then,  that  there  was  a  pow^ 
of  development  inherent  in  human  nature 
and  that  these  inventions  and  discoveries 
merely  released  that  power  into  activity. 
That  appears  to  be  the  teaching  of  tbe 
whole  of  human  progress.    It  is  illustrated 
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also  in  the  deyelopment  of  the  individoaL 
It  is  dear  that  the  enyironment  is  not 
creating  the  growing  intellect;  but  it  is 
serving  as  a  means  of  release  to  set  free 
its  activity  and  is  thns  making  possible  its 
attainment  of  x)ower.  The  fire  which 
lighted  the  savage's  camp  in  the  woods 
also  kindled  the  intellect  of  the  man  who 
operated  with  it  It  gave  him  new  things 
to  consider.  Ultimately  it  put  new  tools 
into  his  hands  and  finally  it  has  led  his 
descendants  into  their  most  remarkable 
inventions. 

These  considerations  make  it  dear  that 
we  shall  have  a  fundamental  understand- 
ing of  progress  only  when  we  take  into 
account  the  intellectual  and  moral  and 
spiritual  forces  which  are  released  or  devd- 
oped  from  age  to  age.  These  things  are 
elusive;  it  is  hard  to  get  a  grasp  of  them. 
They  have  in  them  the  fluidity  of  life  and 
they  dip  through  our  fingeis  so  that  we 
can  hardly  hold  them.  And  yet  they  have 
doubtless  had  a  profound  influence  of  their 
kind,  especially  upon  the  relation  of  man 
to  man.  Condder,  for  example,  this  one 
conmiand,  ''Thou  shalt  love  thy  neighbor 
as  thyself. "  T.  H.  Oreen  remarks  that  this 
has  not  varied  in  form  during  the  whole  of 
human  development  but  that  there  has  been 
a  profound  change  in  the  answer  to  the 
question,  Who  is  my  neighbor  f  As  our 
conception  of  duty  and  one 's  respondbility 
to  his  fellow  has  widened,  we  have  given  a 
broader  and  broader  answer  to  this  ques- 
tion, so  that  now  every  member  of  the 
human  race  is  to  be  considered  as  our 
neighbor.  Indeed,  we  have  gone  further 
than  that  and  have  come  to  include  within 
the  pale  of  our  brothers  even  the  most 
remote  tribes  of  men.  Obviously,  this  con- 
ception,  mord  or  religious  in  character, 
must  exercise  a  profound  influence  on  the 
civilization  of  the  future.  Likewise  other 
matters  of  this  sort  must  have  their  impor- 


tant places ;  and  we  will  give  a  just  reflec- 
tion of  progress  only  when  we  take  them 
into  account. 

In  this  connection  I  must  call  your  at- 
tention more  precisely  to  the  interplay  of 
materid  and  intellectual  forces.  We  have 
spoken  of  the  former  as  releasing  the 
latter.  To  stop  here  would  be  to  give  a 
very  partial  view  of  the  situation.  As 
soon  as  the  intdlect  has  come  into  play 
materid  things  will  be  put  into  juxtapod- 
tion  which  are  not  found  so  in  a  state  of 
nature.  Thus  the  mind  is  able  to  rdease 
materid  forces  which  had  not  been  in  evi- 
dence before.  These  in  their  turn  stimu- 
late the  intellect  to  a  greater  activity  and 
thus  increase  its  powers.  Then  we  have 
new  juxtapositions  of  naturd  things 
brought  about  through  the  deeper  insight 
of  the  mind  into  the  relations  of  phenom- 
ena. The  connections  which  are  thus  put 
in  evidence  become  more  and  more  pro- 
found until  at  length  we  And  man  able  to 
control  the  elusive  electricity  and  by  its 
means  to  transmit  great  powers  of  nature 
into  his  homes  and  his  shops,  subdued  and 
taught  to  do  his  labor  for  him  at  his  bid- 
ding. There  seems  to  be  no  limit  to  the 
progress  which  may  be  engendered  by  this 
interaction  between  material  and  intellec- 
tual forces. 

Of  a  similar  character,  but  still  more 
profound  in  its  effect,  is  the  quickening 
due  to  the  intercourse  of  man  with  man. 
It  was  this,  as  we  have  seen,  which  char- 
acterized the  first  period  of  human  devd- 
opment.  One  can  not  doubt  that  it  has 
played  a  fundamental  role  throughout  the 
whole  range  of  progress. 

It  has  been  observed  many  times  that  a 
new  vigor  of  character  is  produced  by  the 
intermingling  of  different  races  or  nation- 
alities of  peoples  at  corresponding  stages 
of  development.  The  new  is  stronger  than 
either  of  the  elements  which  go  into  it 
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There  la  a  mutual  stimulation  which  carriea 
them  into  greater  power  than  either  could 
have  attained  alone.  It  is  like  the  produc- 
tion of  certain  alloys  where  the  mixed 
metal  is  much  more  useful  than  either  of 
its  constituents.  The  combination  pos- 
sesses properties  which  do  not  seem  to  be  in 
either  of  the  elements  combined.  It  is  this 
intermingling  which  gives  to  the  character 
of  colonial  peoples  that  remarkable  virility 
which  it  is  often  observed  to  possess.  It  is 
this  which  throws  back  from  the  colonies 
such  an  influx  of  power  into  the  mother 
country.  We  shall  get  a  picture  of  how 
all  this  is  so  if  we  consider  the  human  race 
to  have  had  at  first  certain  potentialities 
of  development  and  each  group  to  have  lost 
or  to  have  weakened  certain  of  these  while 
developing  others  to  a  considerable  or  to 
a  vast  extent.  What  we  get,  then,  by  the 
intermingling  of  these  different  peoples  is 
the  reuniting  of  these  various  potentialities, 
in  their  developed  and  strengthened  form, 
so  that  we  come  to  have  in  a  single  indi* 
vidual  a  combination  of  elements  of  power 
which  could  be  brought  to  him  only  by  tiie 
junction  of  divergent  streams  of  progress. 
Looking  at  the  matter  thus  we  see  strong 
grounds  for  optimism  as  to  the  pnwpect 
of  further  development.  Never  before  in 
the  history  of  the  world  has  there  been  so 
much  amalgamation  of  peoples  as  at  the 
present  time;  and  consequently  there  has 
never  before  been  such  an  opportunity  for 
reuniting  the  potentialities  which  have 
developed  along  divergent  lines.  There  is 
greater  facility  of  travel;  means  of  com- 
munication have  increased  to  a  remarkable 
extent;  and  nations  and  peoples  begin  to 
exhibit  a  spirit  of  cosmopolitanism,  so  that 
the  feeling  of  world  citizenship  is  coming 
to  play  an  effective  part  in  the  affairs  of 
commerce  and  government.  There  is  grow- 
ing up  also  a  demand  for  a  universal  lan- 
guage to  facilitate  intercourse;  but  what 


this  will  result  in  one  can  not  at  present 
predict  with  confidence. 

Worid-wide  intermingling  of  peoples 
carries  with  it,  no  doubt,  its  characteristic 
attendant  dangers.  The  various  local 
civilizations  which  were  developed  in  ear- 
lier times,  such,  for  instance,  as  those  of 
Greece  and  Rome,  ceased  to  flourish  wh^ 
their  central  populations  became  stagnant 
through  the  lack  of  accretions  from  with- 
out. It  appears  that  one  line  of  develop- 
ment can  not  continue  indefinitely  unless 
the  potentialities  which  the  people  lose  in 
their  progress  are  supplied  to  them  again 
by  another  people  who  have  retained  what 
the  former  had  lost.  Therefore,  if  tiie 
whole  world  should  become  a  single  com- 
munity with  a  single  life,  we  should  have 
only  one  line  of  development  in  progress 
and  hence  should  naturally  suffer  in  the 
end  a  resulting  stagnation. 

This,  however,  is  probably  a  danger 
which  should  not  be  anticipated.  Though 
the  whole  world  may  be  brought  very  close 
together  by  the  present  tendencies  of  civili- 
zation, it  can  hardly  be  supposed  that  it 
would  grow  into  a  single  people  with  a 
single  life.  Such  a  thing  has  hardly  yet 
taken  place  in  England  after  a  thousand 
years  of  close  association  on  the  part  of 
peoples  which  were  descended  from  a  com- 
mon stock  not  far  removed.  Furthermore, 
if  any  one  should  feel  that  there  is  ultimate 
cause  for  alarm  in  this  matter,  the  prob- 
lem could  yet  be  safely  left  to  the  future 
for  solution.  We  may  be  confident  that  it 
will  be  dealt  with  in  a  wise  manner  when 
it  arises.  So  many  new  influences  are  now 
coming  into  play  and  so  many  lines  of 
progress  are  converging  into  a  great  central 
stream  that  it  would  be  hazardous  to  under- 
take a  suggestion  as  to  how  this  problem 
could  be  dealt  with.  It  is  a  question  for 
the  future  and  the  future  must  answer  it 

Will  you  allow  me,  now,  to  turn  abruptly 
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to  an  examination  of  these  chief  elements 
of  progress  from  a  different  point  of  view, 
one  which  more  precisely  characterizes  the 
outlook  of  the  man  of  science  f  It  is  this 
latter  point  of  view,  I  believe,  which  is 
most  suggestive  of  the  prospect  of  progress 
lying  out  before  us. 

If  we  look  at  those  general  elements 
which  have  characterized  the  principal 
stages  of  development — ^those,  namely,  of 
savagery,  barbarism  and  civilization  proper 
— ^we  shall  find  that  they  are  marked  olBt 
by  certain  leading  conquests,  as  follows: 

During  the  period  of  savagery  man  was 
winning  his  way  to  a  partial  conquest  of 
the  world  in  the  large.  At  its  beginning 
he  was  confined  to  a  relatively  small  por- 
tion of  the  earth's  surface,  namely,  to  the 
more  tropical  parts.  This  was  true  for  two 
reasons:  he  had  not  yet  discovered  means 
to  protect  himself  against  the  more  rigor- 
ous climates;  he  also  required  to  remain 
in  a  region  where  a  food  supply  was  avail- 
able throughout  the  year.  During  the 
period,  however,  he  acquired  the  control  of 
fire  and  invented  the  bow  and  arrow.  He 
thus  became  able  to  take  care  of  himself 
throughout  a  much  wider  portion  of  the 
earth's  surface,  thanks  to  his  increased 
control  over  material  things. 

In  the  next  period,  that  of  barbarism, 
he  began  to  bring  under  his  control  the 
animal,  vegetable  and  mineral  kingdoms. 
The  animals  were  taught  to  do  his  work 
and  were  kept  also  for  a  food  supply.  He 
learned  to  cook  vegetables  so  as  to  render 
them  much  more  palatable.  Furthermore, 
he  acquired  the  use  of  iron.  In  all  this, 
you  will  observe,  he  was  still  dealing  with 
things  in  the  large. 

During  the  next  period,  that  of  civiliza- 
tion proper,  there  was  the  first  adumbra- 
tion of  a  control  of  things  in  the  small; 
but  it  was  only  an  adumbration.  It  is  the 
energy  of  molecules  which  gives  to  the 


steam  engine  its  power;  but  this  engine 
deals  with  them  in  the  mass  and  not  in  the 
small.  So  has  it  been  in  the  control  of 
electricity  attained  during  previous  genera- 
tions; men  have  not  dealt  with  it  in  the 
small 

Thus,  throughout  all  progress  until  the 
time  of  the  last  generation,  it  has  been 
true  that  the  conquests  of  men  have  been 
over  things  in  the  large. 

There  is  strong  reason  to  believe  that  we 
are  now  entering  upon  a  new  stage  of  prog- 
ress brought  on  by  the  mastery  of  things 
in  the  small.  I  shall  indicate  briefly  some 
of  those  over  which  we  are  now  gaining 
such  control. 

We  are  no  longer  content  to  study  elec- 
tricity in  the  large ;  we  have  chased  it  down 
to  the  electron  and  probably  even  to  the 
sub-electron.  We  are  thus  in  a  position  to 
get  a  fresh  insight  into  its  phenomena. 
We  have  studied  the  various  rays,  visible 
and  invisible,  which  are  produced  by  the 
discharge  of  electric  particles;  and  by 
means  of  them  we  have  learned  to  photo- 
graph the  bony  framework  and  even  the 
soft  organs  of  the  living  human  body. 
Here  we  have  begun  a  conquest  which  we 
hope  to  carry  on  to  many  fundamental 
results. 

Ordinary  matter  also  is  yielding  up  to 
us  a  more  profound  secret  than  we  have 
ever  before  brought  to  light.  This  began 
with  the  study  of  emanations  from  radium 
and  has  been  continued  with  a  number  of 
other  substances.  Furthermore,  we  have 
been  able  to  strike  off  from  atoms  of  vari- 
ous kinds  the  electron  itself  and  have  thus 
disclosed  the  intimate  kinship  of  elements 
which  previously  had  been  considered 
entirely  distinct.  Here  again  we  have  just 
begun  a  conquest  which  we  hope  to  carry 
on  to  many  fundamental  results. 

Our  men  of  science  have  also  entered 
into  the  living  organism  and  have  begun  to 
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study  the  basis  of  life  itself.  Witness  the 
frequent  investigation  of  living  cells  and 
even  the  elements,  such  as  chromosomes,  of 
which  these  are  composed.  Here  the  re- 
searches of  Mendel  and  his  followers  come 
into  play,  revealing  to  us  a  new  means 
through  which  we  may  hope  ultimately  to 
control  even  the  character  of  those  yet  un- 
born. Here  also  we  have  just  begun  a 
conquest  which  we  hope  to  carry  on  to 
many  fundamental  results. 

There  is  one  other  mastery  over  things 
in  the  small  to  which  I  wish  to  call  your 
attention,  one  having  in  it  a  great  power 
for  the  development  of  strong  and  vigorous 
human  beings,  ready  for  the  further  ad- 
vances of  the  future.  I  refer  to  our  new 
and  increasing  knowledge  of  disease-pro- 
ducing germs.  Here  also  we  have  just 
begun  a  conquest  which  we  hope  to  carry 
on  to  many  fundamental  results. 

Thus  there  has  been  opened  to  us  in  a 
short  space  of  time  a  varied  and  uun 
dreamed-of  world  in  the  small  over  which 
we  are  now  to  gain  the  mastery.  Our 
analysis  of  previous  progress  shows  that 
we  have  here  something  vitally  new.  It 
should  therefore  lead  to  important  devel- 
opment. Our  confidence  in  this  is  great, 
since  a  little  reflection  on  the  matter  brings 
out  the  fact  that  we  now  have  converging 
into  one  main  stream  many  of  the  elements 
which  have  characterized  previous  progress. 

The  actual  development  which  we  thus 
anticipate  will  be  realized  only  if  science 
indeed  makes  the  conquests  which  seem  to 
lie  out  before  us.  Why,  then,  may  we  feel 
sure  of  such  advance  t  Time  will  allow 
only  a  brief  answer.  A  slight  examination 
of  the  past  will  put  in  evidence  the  fact 
that  the  fundamental  discoveries  of  the 
earlier  ages  came  about  mostly  by  chance. 
Men  were  not  seeking  systematically  to 
know  the  secrets  of  nature.  They  learned 
a  few  things  in  a  haphazard  way.    They 


had  not  found  out  how  to  make  a  eQfste- 
matic  and  aU-embracing  search  through 
fields  either  old  or  new.  Fresh  discoveries 
continue  to  be  made  right  up  to  the  pres- 
ent and  with  greater  speed  than  ever  be- 
fore. New  sorts  of  questions  are  asking 
for  an  answer.  This  indicates  that  the  un- 
discovered regions  yet  to  be  found  are  vast 
in  extent.  To-day  an  increased  number 
of  persons  are  seeking  the  new.  Th^  have 
learned  better  methods  of  research  and  are 
able  to  go  about  their  problem  in  a  more 
systematic  way.  Undoubtedly  there  is  still 
in  human  character  the  potentiality  of 
great  power  to  be  released  through  the 
excitation  of  new  discoveries.  Therefore 
one  can  not  fail  to  have  the  best  of  confi- 
dence that  there  is  a  long  and  important 
line  of  advancement  now  to  be  followed 
out 

Thus  we  have  at  hand  every  means  of 
progress.  The  prospect  is  a  pleasing  one. 
He  who  works  at  this  builds  something  into 
all  subsequent  human  development  This 
is  a  labor  worthy  the  mettle  of  the  noblest 
intellect  The  i^ience  of  to-day  is  lighting 
the  way  of  progress;  and  every  real  con- 
tribution to  its  results  will  make  brighter 
the  illumination  of  the  future.  I  congrat- 
ulate you  that  you  have  entered  upon  this 
labor.  May  the  flower  of  science  blossom 
at  your  touch  and  the  vine  of  knowledge 
bear  luscious  fruit  under  your  hand  and 
the  pure  wine  of  its  vintage  flow  forth  to 
swell  the  stream  of  progress. 

B.  D.  Cabmichael 


DEFINITENE88    OF    APPOINTMENT    AND 

TENUBEt 

The  college  professor  is  rapidly  being  forced 
to  occupy  a  new  and  important  iMJsition  in 
our  public  affairs  and  is  receiving  more  of  the 

1  Delivered  before  the  Ck>llege  Seetion  of  tbe  As^ 
sociation  of  American  Agricoltaral  CoUeges  aad 
Experiment  Stations,  Washington,  D.  C,  Noven- 
ber  13,  1918. 
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recognition  which  his  profession  has  long  en- 
joyed in  the  older  countries  of  Europe.  A 
university  professor  who  rose  from  the  ranks 
occupies  the  White  House;  another  is  a 
prominent  member  of  his  cabinet;  and  large 
numbers  of  college  and  university  professors 
are  prominent  in  the  direction  of  municipal, 
state  and  national  affairs.  This  new  appre- 
ciation of  the  teacher  and  the  failure  of  some 
governing  boards  to  understand  their  relation 
to  him  have  led  to  a  considerable  discussion  of 
his  academic  position  from  various  i>oints  of 
view.  Much  of  this  discussion  has  centered 
aroimd  the  matter  of  his  tenure  of  office. 
Tenure  is,  of  course,  affected  by  the  definite- 
ness  of  the  appointment,  including  its  phrase- 
ology, and  may  be  affected,  though  not  neces- 
sarily so,  by  the  method  of  appointment,  which 
may  vary  widely  without  prejudice  to  the  in- 
cumbent's tenure.  Furthermore  the  method 
of  retirement  for  old  age  by  retiring  allow- 
ances or  pensions  may  have  an  important 
bearing,  but  need  not  be  discussed  after  the 
very  full  presentation  of  this  matter  by  Dean 
Davenport. 

Although  there  has  been  considerable  dis- 
cussion of  specific  cases  in  which  the  matter 
of  tenure  has  been  involved,  broad  statements 
dealing  with  present  customs  and  determining 
principles  are  few  in  number.  The  only  satis- 
factory discussion  I  have  found  is  that  of 
President  Van  Hise*  before  the  Twelfth  An- 
nual Conference  of  the  Association  of  Amer- 
ican Universities  at  the  University  of  Virginia 
in  1910.  In  this  address  President  Van  Hise 
fully  described  the  practise  of  the  universities 
which  are  members  of  that  association,  and  so 
clearly  stated  the  principles  which  should 
(govern  that  there  seemed  to  be  a  general  con- 
currence in  his  views.  That  association,  how- 
ever, includes  only  22  of  the  leading  American 
universities  offering  graduate  work,  9  of  which 
are  not  state-supported  institutions,  and  only 

«  Van  Hise,  C.  B.,  ' '  The  Appointment  and  Ten- 
ure of  University  Professors,"  Journal  of  Pro- 
ceedings and  Addresses  of  the  Twelfth  Annual 
Conference  of  the  Association  of  American  Uni- 
versities, pp.  50-61;  also  in  Scdencb,  Vol. 
XXXin.,  p.  237. 


7  are  members  of  this  body.  It  was  evident^ 
therefore,  in  order  adequately  to  discuss  this 
problem  as  it  pertains  to  the  land  grant 
colleges,  that  facts  must  be  secured  concern- 
ing our  present  customs  and  the  views  of  our 
members.  Hence  a  questionnaire  was  sent 
to  the  presidents  and  deans  of  agriculture  of 
all  the  land  grant  colleges.  The  replies  re- 
ceived from  forty-three  institutions  seem  to 
justify  the  following  statements. 

Only  eight  institutions  use  definite  forms 
for  notices  of  appointment.  Appointees  are 
notified  by  the  president  in  nineteen  states,  in 
ten  by  the  secretary  of  the  governing  board, 
in  two  by  both  the  president  and  secretary,  and 
in  one  by  the  university  treasurer.  A  formal 
acceptance  is  required  at  three  institutions, 
sometimes  only  of  instructors,  and  two  use  a 
written  contract  signed  by  the  president  and 
appointee.  The  time  or  conditions  of  tenure 
are  sx>ecified  in  the  appointment  in  nineteen 
institutions,  and  are  not  thus  specified  in  ten. 
Duties  are  specified  in  the  appointment  in  five 
institutions  and  merely  by  the  title  of  the 
position  in  sixteen.  In  several  colleges  duties 
are  thus  stated  if  special  reasons  make  it 
necessary. 

The  replies  to  the  queries  concerning  the 
manner  of  appointment  are  neither  conclu- 
sive nor  illuminating,  except  in  showing  that 
there  is  no  general  usage  and  that  it  seems  to 
be  usually  considered  of  but  little  importance. 
This  is  evidenced  by  the  fact  that  in  several 
institutions  the  appointee  may  be  informed 
simply  by  word  of  mouth.  Furthermore,  some 
of  the  replies  are  evidently  inaccurate,  for 
some  institutions  state  that  they  specify  the 
time  or  conditions  of  tenure  in  their  appoint- 
ments which,  as  a  matter  of  fact,  do  not  do  so. 
It  is  interesting  to  note  that  the  few  institu- 
tions which  use  formal  appointments  and  are 
most  definite  in  the  form  thereof  are  among 
those  generally  recognized  as  best  administered 
and  those  which  are  most  lax  in  this  matter 
are  among  the  smaller  institutions.  The  most 
usual  procedure  is  for  the  president  to  write 
the  appointee  that  he  has  been  elected  to  a 
certain  position,  naming  the  title  and  salary, 
and  the  date  effective.     It  is  usually  stated 
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that  the  time  of  tenure  and  the  duties  involyed 
are  ''  understood  '^  by  both  parties  The  writer 
is  convinoed,  however,  that  in  most  cases  a 
definite  statement  of  these  matters  is  desirable 
in  the  appointment.  A  university  president 
recently  remarked  that  some  one  had  said  that 
all  college  presidents  are  liars.  Obviously  this 
exaggeration  is  due  to  the  fact  that  no  presi* 
dent,  dean  or  director  can  remember  all  the 
'^understandings"  necessary  to  manage  the 
affairs  in  his  charge.  The  more  business  that 
can  be  done  in  writing  the  better,  as  is  shown 
by  the  general  practise  of  large  business  con* 
cems.  Doubtless  railroad  presidents  would 
find  it  difficult  to  operate  their  roads  and 
might  also  become  eligible  to  the  ''Ananias 
Club  "  if  they  depended  on  "  understandings  ** 
instead  of  written  letters.  In  many  cases  this 
lack  of  definiteness  in  appointment  is  due  to 
the  fact  that  the  institution  has  no  generally 
established  and  generally  understood  policy 
concerning  these  matters,  a  situation  which 
makes  a  system  of  definite  appointment  all 
the  more  necessary. 

Furthermore,  the  appointment  should  state 
the  principle  and  essential  duties  of  the  ap- 
pointee. Usually  the  title  of  a  full  profes- 
sorial position  will  be  sufficiently  indicative. 
If,  however,  an  appointee  is  to  be  engaged  in 
the  college,  station  and  extension  work,  or  in 
more  than  one  line,  the  appointment  should 
clearly  state  the  facts.  Is  it  fair  to  appoint  a 
man  to  an  indefinite  position  and  then  expect 
him  to  do  whatever  sort  of  work  he  may  be 
assigned,  for  some  of  which  he  may  be  poorly 
fitted,  though  otherwise  well  qualified?  Should 
he  be  asked  to  change  his  line  of  work  unless 
a  new,  definite  and  acceptable  appointment  is 
submitted  to  him?  The  by-laws  of  one  insti- 
tution states  that  "any  teacher  can  be  called 
upon  for  other  duties  without  additional  pay.** 
Instances  are  not  uncommon  where  dissatis- 
faction has  arisen  owing  to  assignment  to 
work  of  a  kind  not  contemplated  by  the  ap- 
pointment or  previously  "  agreed  upon."  The 
replies  to  the  questionnaire  as  to  the  appoint- 
ment of  professors  for  an  indefinite  or  specific 
term  were  as  follows.  Twenty-two  institu- 
tions appoint  for  an  indefinite  term;  seven 


use  a  probationary  period  of  one  year  and 
two  or  three  years,  followed  by  indefinite 
tenure;  eight  appoint  annually,  but  claim  the 
custom  of  reappointing  during  efficient  serv- 
ice— a  policy  often  expressed  by  formal  reso- 
lution of  the  governing  board  so  as  to  be 
equivalent  to  indefinite  tenure;  two  appoint 
strictly  annually,  and  one  uses  ''either" 
method.  In  a  few  institutions  professorial 
appointments  are  "permanent."  If  llus 
phrase — permanent  tenure — ^implies  tenure  for 
life  or  until  old  age  retirement,  it  is  much 
better  than  the  term  "indefinite,"  whidi 
really  means  nothing.  Associate  professors 
are  usually  given  the  same  tenuj«  as  full  pro- 
fessors, except  in  three  institutions  wkerein 
appointments  are  made  for  definite  terms  of 
from  one  to  five  years.  The  institutions  ap- 
pointing annually,  with  a  probationary  term, 
and  for  indefinite  tenure,  do  not  form  any 
natural  grouping  or  classification.  Only  two 
of  the  ten  making  annual  appointments  are 
among  our  larger  institutions  and  in  these 
appointees  undoubtedly  enjoy  indefinite  tenure, 
though  technically  appointed  annually.  The 
nine  institutions  wherein  probationary  ap- 
pointments obtain  are  widely  scattered  and 
are  relatively  small  colleges.  In  practically 
all  of  the  larger  institutions  professors  enj<9' 
indefinite  or  permanent  tenure  upon  the  first 
appointment. 

In  reply  to  the  question  whether  all  faculty 
members  were  appointed  annually  and  wliether 
such  a  system  was  opposed  or  favored,  from 
the  ten  institutions  wherein  the  system  of 
annual  appointments  is  in  vogue  only  two 
writers  favored  the  system,  while  three  opposed 
it  and  five  were  silent.  Thus  there  is  prac- 
tically unanimous  opposition  to  annual  ap- 
pointments and  commendation  for  the  system 
of  indefinite  or  permanent  tenure,  at  least 
after  a  probationary  period.  The  qfuestion- 
naire  elicited  opinions  to  the  effect  that  an- 
nual elections  cause  restlessness;  deter  strong 
men  from  accepting  places  subject  to  annual 
election ;  discourage  loyalty  to  the  institution; 
are  commonly  perfunctory;  and  create  an 
uncertain^  incidental  to  changes  in  the  per- 
sonnel of  the  governing  board.     One  replies 
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that  inasmucli  as  college  salaries  are  relatively 
low  owing  to  the  assumed  permanency  of 
tenure,  that  it  must  therefore  be  guaranteed 
as  a  matter  of  justice.  Another  cites  fifteen 
years  of  unsatisfactory  experience  with  annual 
elections.  Only  two  correspondents  favor 
annual  elections,  one  of  whom  says,  "  it  works 

no  disadvantage  ^  and  the  other  writes, 

I  favor  the  system  except  as  to  the  higher  ad- 
miniBtrative  officers  for  purposes  of  discipline  and 
good  service.  I  think  the  administrative  officers 
shonld  be  allowed  to  feel  secure  in  order  that 
definite  plans  and  purposes  can  be  worked  out. 

There  seems,  however,  to  be  nearly  unani- 
mous opposition  to  these  views. 

Several  institutions  observe  annual  elec- 
tions, but  practically  guarantee  indefinite 
tenure.  Thus  in  Ohio  the  state  constitution 
prevents  any  legislature  from  appropriating 
beyond  its  life  and  the  university  trustees 
hold  that  they  can  not  legally  contract  beyond 
their  appropriations.  Hence  appointments 
are  made  every  year.  However,  the  trustees 
have  also  passed  a  resolution  stating  that  it  is 

their  desire  that  teachers  should  remain  securely 
in  their  tenure  of  office  and  that  the  legal  annual 
election  was  not  to  be  interpreted  as  any  uncer- 
tainty of  mind  on  the  part  of  the  board  of  trus- 
tees. 

Appointments  are  annual  at  Cornell  ITni- 
versily,  but 

it  is  the  established  policy  of  the  university  that  a 
man  once  installed  continues  indefinitely. 

The  notice  of  appointment  also  states  that 
the  salary  is  contingent  upon  the  appropria- 
tions. It  will  hardly  be  questioned  that  at 
these  two  institutions  professors  enjoy  perma- 
nent tenure,  though  technically  elected  annu- 
ally. However,  in  some  other  institutions 
claiming  to  employ  the  same  system,  the  situa- 
tion is  not  as  clear.    One  president  writes: 

All  the  other  members  of  the  staff  are  technically 
reappointed  for  the  year  when  the  budget  for  the 
eoming  year  is  made  out.  Any  one  not  reap- 
pointed at  this  time  (June)  is  continued  on  the 
payroll  until  the  first  of  September,  giving  him 
three  months'  notice.  Usually  when  the  employ- 
ment of  any  one  is  to  be  discontinued  we  notify 
him  sometime  before  June  that  if  the  budget  is 


approved  we  will  not  recommend  his  reappoint- 
ment. 

One  can  not  help  but  feel  that  where  insti- 
tutional traditions  are  not  firmly  established 
or  where  frequent  changes  may  occur  in  the 
governing  board,  a  system  of  annual  elections 
must  tend  to  militate  against  permanency  of 
tenure  and  to  make  removal  easier.  Even  the 
necessary  annual  budget  may  sometimes  have 
a  similar  effect  if  the  governing  board  does 
not  clearly  understand  that  its  adoption  in- 
volves merely  a  statement  and  not  a  reap- 
pointment. The  inconsistency  of  the  policy  of 
some  institutions  was  clearly  indicated  by  one 
president  who  stated  that  his  professors  en- 
joyed indefinite  tenure,  but  who  held  that  to 
terminate  a  professor's  service  '*  he  should  not 
be  reappointed  and  the  reason  should  be  given 
him."  Boards  have  been  known  to  secure  re- 
movals by  the  simple  process  of  dropping 
names  from  the  budget. 

It  is  difficult  to  see  just  what  advantage 
accrues  from  or  what  necessity  exists  for 
annual  elections.  Were  the  position  of  the 
Ohio  trustees  tenable,  most  state  institutions 
would  be  forced  to  elect  annually,  for  both 
state  and  federal  appropriations  may  legally  be 
withdrawn  at  any  time.  Is  not,  however,  a 
professorial  position  analogous  to  one  held 
under  the  II.  S.  civil  service?  A  civil  service 
appointee  enjoys  an  indefinite  tenure  during 
good  behavior  and  is  protected  against  re- 
moval except  for  good  cause;  but  at  any  time 
Congress  may  fail  to  appropriate  funds  for 
a  given  salary  or  may  abolish  a  position. 
Have  not  the  trustees  of  state  institutions  the 
right  to  make  permanent  appointments,  quali- 
fying them  with  a  statement  that  in  so  far  as 
salaries  are  derived  from  appropriations  they 
are  dependent  upon  them?  Would  not  such  a 
system  conduce  to  greater  permanency  of 
tenure? 

Professorial  appointments  for  trial  terms 
of  from  one  to  three  years  followed  by  indefi- 
nite appointment  is  a  different  matter  and 
may  often  be  a  desirable  system.  It  is  evident 
that  our  larger  institutions  can  command  the 
services  of  our  best  men  and  can  so  determine 
the  worth  of  a  prospective  candidate  as  to 
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leave  no  doubt  of  his  qualificationB  for  perma- 
nent appointment  But  at  smaller  institutions 
the  full  professor  is  often  of  the  same  firrade 
as  is  the  assistant  or  associate  professor  in  the 
larger  ones.  It  is  not  always  possible  to  deter- 
mine his  worth  or  the  wisdom  of  a  permanent 
appointment  until  his  ability  is  tested.  Often 
young  men  are  chosen  who  are  expected  to 
grow  with  the  development  of  their  depart- 
ments. A  trial  alone  will  show  whether  they 
will  or  will  not  measure  up  to  the  expectations. 
Hence,  a  definite  appointment  for  a  proba- 
tionary period,  with  the  possibility  of  a  sub- 
sequent permanent  appointment  is  fair  both 
to  institution  and  appointee. 

Information  was  sought  by  the  question- 
naire as  to  the  tenure  of  assistant  professors 
and  instructors.  Six  institutions  hairing  in- 
definite tenure  for  professors  appoint  assistant 
professors  for  from  one  to  five  years  and  ten 
appoint  instructors  for  a  term  of  from  one  to 
three  years.  Only  eleven  institutions  have 
indefinite  tenure  for  aU  the  faculty. 

To  the  question  whether  short-term  appoint- 
ments for  assistant  professors  and  instructors 
were  favored,  twenty-two  affirmative  and  four- 
teen negative  replies  were  received.  Most  of 
our  larger  institutions  have  found  such  a 
procedure  advantageous.  Some  of  the  com- 
ments on  this  matter  are  of  interest.  Dean 
Davenport,  of  Illinois,  states  that  instructors 
being  young  men  should  move  about  from  one 
institution  to  another,  in  order  to  gain  experi- 
ence and  to  work  for  advanced  degrees;  but 
that  assistant  professors  only  occasionally 
should  be  short  term  men,  more  particularly 
when  they  are  first  given  responsibilities  in- 
volving a  good  deal  of  trial.  He  remarks  that 
sometimes  when  men  are  made  assistant  pro- 
fessors that  they  stop  growing.  President 
Hill,  of  Missouri,  replies: 

It  seems  to  me  that  the  appointment  for  short 
terms  is  desirable  until  the  efficiency  and  prospects 
for  growth  of  an  instructor  or  assistant  professor 
are  pretty  clearly  indicated.  I  take  it,  however, 
that  there  will  always  be  some  assistant  professors 
in  an  institution  who  have  already  demonstrated 
their  efficiency,  but  whom  the  administration  is  not 
yet  ready  to  recognize  ss  permanent  members  of 


the  teaching  force,  preferring  to  see  them  first 
make  good  some  of  their  promises  in  teaching  and 
research. 

These  opinions  seem  fairly  to  voice  the 
views  of  the  majority,  some  of  whom  point 
out  that  short  appointments  of  instructors  en- 
courage them  to  do  graduate  work. 

It  would  seem  that  although  a  few  instito- 
tions  elect  their  professors  annually,  nearly 
all  consider  the  term  of  the  full  professor  as 
indefinite  or  permanent,  at  least  after  a  pro- 
bationary term.  This  being  the  case,  the 
question  of  terminating  the  tenure  of  a  pro- 
fessor arises.  Three  causes,  viz.,  old  age,  gross 
misconduct  or  general  inefficiency,  may  wsr- 
rant  his  retirement.  The  matter  of  age  retire- 
ment and  the  principles  upon  which  it  should 
be  based  depend  largely  upon  the  resources  of 
the  particular  institution  and  need  not  be 
further  discussed  in  view  of  Dean  Davenport's 
masterly  review  of  the  subject  immediately 
preceding  the  presentation  of  this  paper. 
There  would  probably  be  no  question  as  to  the 
propriety  of  the  removal  of  a  faculty  member 
for  Grross  misconduct  of  such  a  nature  as  to 
make  him  an  undesirable  associate  or  teacher. 
Oases  have  occasionally  arisen,  however,  where 
it  has  been  claimed  that  men  have  been  re- 
moved on  account  of  their  economic,  philo- 
sophic or  religious  views,  as  expressed  in  their 
teachings.  Probably  injustice  is  sometimes 
done  in  this  regard,  but  doubtless  the  aggrieved 
party  has  usually  been  removed  more  on  ac- 
count of  his  lack  of  a  proper  sense  of  pro- 
priety than  because  of  his  expressed  doctrines. 
Undoubtedly  we  would  all  agree  that  absolute 
"  academic  freedom  "  must  exist  as  far  as  the 
teaching  of  truth  is  concerned. 

The  really  difficult  cases  are  those  in  which 
the  incumbent  is  generally  inefficient  or  a 
misfit,  in  which  it  is  unnecessary  and  un- 
desirsble  to  make  detailed  and  definite  charges, 
but  in  which  there  is  no  question  that  for  the 
welfare  of  both  the  institution  and  the  in- 
cumbent a  severance  of  official  relations  is 
desirable. 

With  this  situation  in  mind  the  question- 
naire sought  information  by  asking: 
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If  a  professor  is  appointed  with  an  indefinite 
tenure  of  office,  what  should  be  the  method  of 
terminating  his  position  if  his  services  are  nnsatis- 
factorji  provided  there  are  no  specific  charges 
against  himf 

Nearly  all  who  replied  to  this  question  indi- 
cated that  the  president  should  bold  a  frank 
conference  with  the  man  and  urge  him  to 
relocate,  and  should  give  him  ample  time 
wherein  to  secure  a  new  position.  Beplying 
to  the  query  as  to  what  constitutes  such 
ample  time,  three  favored  two  months,  five 
three  months,  two  four  months,  fourteen  six 
months  and  five  a  year.  Two  of  our  most 
experienced  executives  stated  that  they  had 
found  a  year  too  long  a  period,  as  it  inter- 
fered with  the  work  of  their  institution. 
Dean  Davenport  has  answered  these  questions 
so  well  that  I  again  quote  from  his  letter: 

This  is  an  exceedingly  delicate  question.    It  re- 
fers, of  course,  to  that  kind  of  lack  of  success 
which  it  is  difficult  to  define  and  certainly  against 
which  specific  charges   can  not  be  made.     Per- 
sonally I  believe  if  the  case  is  not  flagrant  and  the 
institution  is  large  enough  and  strong  enough  to 
do  it,  it  is  best  to  supersede  the  position  in  some 
quiet  way  and  by  reorganization  to  push  the  work 
ahead  without  the  man.    But  if  the  issue  must  be 
met  squarely,  then  I  believe  in  doing  it  by  the 
frankest  method  possible;  namely,  by  discussing 
the  matter  with  him  and  showing  hrm  why  it  is 
that  the  university  must  have  a  change.     I  think 
that  in  the  case  of  a  man's  becoming  undesirable 
in  a  responsible  position,  the  very  fact  that  he  haa 
been  given  this  responsible  position  entitles  him 
to  great  consideration.     It  seems  to  me  that  the 
best  plan  is  for  the  institution  and  the  man  alike 
to  understand  the  situation  and  both  to  do  what 
they  can  to  find  another  position  where  the  man 
can  presumably  succeed.     I  do  not  mean  by  this 
that  an  incompetent  professor  should  be  peddled 
off  on  another  institution;  only  this,  that  if  the 
inatitution  ever  gave  him  a  professorship,  it  must 
have  been  for  a  very  good  reason  and  his  failure  is 
most    likely   to   be   due   to   changing   conditions. 
Under  such  considerations  it  is  not  difficult  to  find 
other  places  where  the  conditions  are  more  favor- 
able for  good  work.    Except  in  rare  cases,  there- 
fore,  I  would  not  make  the  notice  definite,  but 
rather  indefinite. 

Occasionally  a  case  arises  in  which  such 
treatment  must  be  followed  by  definite  action. 


Sometimes  a  man  refuses  to  make  a  reason- 
able effort  to  secure  another  position,  even 
after  he  has  been  given  ample  time  to  do  so. 
Under  such  circumstances  we  doubtless  would 
all  agree  that  it  would  become  necessary  to 
formally  request  his  resignation. 

In  reply  to  the  query  whether  xmder  such 
circumstances  the  notice  should  be  made  a 
matter  of  record  where  it  may  become  public, 
only  four  answered  "yes,"  and  all  other  re- 
plies were  "  no."  There  seems  no  good  reason 
why  such  a  matter  shoidd  be  recorded  as  public 
property  unless  the  man  himself  makes  such 
action  necessary.  This  simply  means  that  in 
most  institutions  such  notice  should  be  given 
by  letter  from  the  president  and  not  by  action 
of  the  governing  board,  which  usually  becomes 
public. 

The  final  question  asked  whether  there  is 
any  justification  for  a  new  managing  board 
declaring  all  positions  vacant  and  reappoint- 
ing whomsoever  they  see  fit.  Only  two  replies 
indicated  that  possibly  circumstances  might 
arise  warranting  such  action.  The  other  forty 
replies  are  so  emphatic  in  their  condemnation 
of  such  a  proceeding  that  the  query  might 
seem  useless.  However,  according  to  pub- 
lished reports  there  have  been  one  or  two 
recent  cases  of  such  drastic  action.  Formerly 
such  '^turnovers"  were  much  more  common. 
Some  of  these  replies  may  well  be  quoted  if 
for  no  other  purpose  than  to  voice  the  uni- 
versal sentiment  of  all  college  men.  One 
writes: 

It  is  a  cowardly  way  to  treat  the  situation. 
President  Snyder  of  Michigan  writes: 

A  new  managing  board  that  declares  all  posi- 
tions vacant  is  simply  advertising  to  the  world 
its  own  inefficiency  and  lack  of  appreciation  of 
the  great  responsibility  which  has  been  placed  upon 
it. 

President  Aley  of  Maine  writes: 

I  know  of  no  justification  whatever  for  a  new 
board  to  declare  all  positions  vacant.  It  seems  to 
me  that  such  a  proceeding  will  result  in  chaos  in 
an  institution.  Certainly  no  self-respecting  man 
would  want  a  position  in  a  college  where  such  a 
thing  is  likely  to  occur. 
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Piesident  A*  R  Hill  of  MiMouri  txpitma^ 
himBelf  m  follows: 


institntion,  whether  it  be  a  nnivereitj  or  a  dtj 
•ehool 


I  ean  lee  no  jnstiileatioa  for  a  new  managing 
board  deelaring  all  positiona  Taeant  and  reap- 
pointing whomaoever  they  oee  flt  The  i^point- 
ment  bj  anj  managing  board  I  regard  as  a  mere 
fonnality.  The  real  ai^intment  should  always  be 
made  bj  the  faculty  of  the  department  eoneerned, 
including,  of  eoaraei  the  president  and  dean  who 
are  members  of  that  faenlty,  meaning  by  depart- 
ment, as  a  rule,  what  used  to  be  meant  by  chair. 
Where  the  faculty  of  a  school  or  college  is  smaU, 
as  ini  the  case  of  most  law  schools,  the  entire  fac- 
ulty of  the  school  diould  be  consulted.  I  do  not 
mean  that  a  formal  Tote  of  the  faculty  of  the 
school  or  department  need  be  taken  either  in  ma- 
king the  appointment  or  ui  severing  the  relation- 
ship; but  the  aetual  sentiment  of  the  faculty 
should  be  Toiced  in  either  action  and  when  this  is 
the  case  the  action  of  the  Board  who  are  not  edu- 
cational experts^  should  be  merely  formaL 

Mr.  V.  H.  Henderson,  secretary  of  the 
regents  of  the  University  of  Oalifomia,  says: 

For  a  new  managing  board  to  declare  all  posi- 
tions Tscant  and  to  reappoint  whom  they  see  lit,  Ss 
apt  to  prove  a  mistake.  A  wholesale  Tiolenee  of 
this  sort  has  been  proved  by  the  history  of  Ameri- 
can university  life  ordinarily  to  result  in  weaken- 
ing an  institution  and  hindering  its  healthy  and 
normal  development.  As  a  matter  of  university 
planning  it  is  very  much  better  if  a  managing 
board  shall  not  itMlf  be  a  ''new  board"— that  is 
to  say,  the  governing  board  should  be  made  up  of 
a  body  of  m«i  whose  terms  expire  at  different 
times,  so  that  the  board  shall  always  contain  a 
considerable  proportion  of  members  who  are  thor- 
oughly acquainted  with  the  work  of  the  institution 
and  sympathetic  with  the  purposes  and  ideals  of 
American  university  work. 

Mr.  Henderson  then  makes  the  same  point 
as  does  President  Hill: 

In  the  University  of  California,  all  initiative  as 
to  appointments,  promotions,  salaries  and  changes 
of  title  is  with  the  president  of  the  university.  He 
invariably  obtains  the  approval  of  the  finance  com- 
mittee of  the  regents  to  the  creation  of  a  new 
position,  or  to  changes  which  involve  increase  of 
expenditure,  but  the  initiative  in  these  matters  re- 
mains with  him  and  questions  of  personality  re- 
main with  him.  That  this  should  be  the  case  is  an 
for  the  best  success  of  any  educational 


Mr.  Hoiderson  strikes  at  the  basis  of  mndi 
of  the  troable  in  regard  to  tennrew  Wheie 
governing  boards  consider  it  their  duty  to 
take  the  initiative  in  the  appointment  or  re- 
tirement of  members  of  the  faculty  without 
the  approval  of  the  president^  troable  is  cer- 
tain to  ensue.  With  the  formation  of  single 
boards  governing  all  a  state's  educational 
institutions,  a  system  now  being  tried  in 
several  states,  this  policy  becomes  all  the  more 
necessary,  for  it  will  be  entirely  impossible  for 
members  of  such  boards  to  have  much  iiersonsl 
knowledge  of  the  fitness  of  the  candidates. 

I  have  endeavored  to  present  to  you  the  pre- 
vailing custom  upon  these  matters  in  the  land- 
grant  colleges.  Evidently,  there  is  a  consid- 
erable divergence  of  policy  among  the  several 
institutions,  the  smaller  of  which  may  some- 
times need  to  pursue  a  somewhat  differait 
course  from  that  found  satisfactory  to  those 
enjoying  larger  resources.  However,  it  would 
seem  fairly  evident  that  there  are  certain  gen- 
eral principles  concerning  the  matter  of  ddi- 
niteness  of  api>ointments  and  tenure  which 
should  be  observed  by  alL  If  these  could  be 
clearly  formulated  by  our  committee  on  college 
organization  and  policy,  and  then  be  adopted 
by  this  section,  would  not  such  action  be  of 
considerable  value  in  encouragrinff  a  more 
uniform  practise  and  be  a  most  welcome  sup- 
port to  many  of  our  college  executivest 

£.  D.  Sandbbsoh 

OOLUBOK  OF  AoaiCULTUBS, 

Wist  Viboinu.  Univxbsitt 


TRE  POBTO  BICO  SUKVBT 

The  New  York  Academy  of  Sciences  has 
begun  a  scientific  study  of  the  island  of  Porto 
Rico  along  the  lines  of  geology,  paleontology, 
zoology,  botany,  anthropology  and  oceanog- 
raphy. With  the  assistance  of  a  friend,  the 
academy  has  voted  to  expend  $1,500  a  year  for 
five  years  on  this  work,  and  cooperation  with 
the  academy  has  been  assured  by  the  American 
Museum  of  Natural  History,  the  New  York 
Botanical   Garden   and  by  scientific  depart- 
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ments  of  Columbia  University,  New  York 
University  and  other  institutions.  Further- 
more, on  account  of  the  representations  made 
by  the  academy  through  its  representatives, 
Pjofessors  Henry  E.  Orampton  and  N.  L. 
Britton,  the  insular  government  of  Porto  Rico 
has  made  an  appropriation  of  $5,000  toward 
the  work  for  the  fiscal  year  beginning  July  1, 
1914,  with  the  expectation  that  this  appropria- 
tion would  be  repeated  on  each  ensuing  four 
years. 

The  committee  having  the  work  in  charge 
consists  of  Professors  N.  L.  Britton,  James  F. 
Eemp,  Franz  Boas,  C.  L.  Poor  and  H.  E. 
Orampton.  In  furtherance  of  the  project, 
Professor  Orampton  visited  Porto  Rico  in 
December  and  January  and  Professor  Britton 
and  Dr.  Lutz  in  January  and  February  last, 
and  the  work  is  now  well  under  way.  Some  of 
the  aspects  of  the  work  are  as  follows: 

OEOLOGT 

Not  much  is  known  in  detail  about  either 
the  geology  or  the  paleontology  of  Porto  Rico, 
so  that  the  field  is  very  attractive.  Much,  too, 
remains  to  be  done  on  the  economic  geology  of 
the  island.  The  geologrical  portion  of  the  scien- 
tific study  of  Porto  Rico  will  be  begun  this 
summer  by  Professor  Oharles  P.  Berkey,  who 
expects  to  sail  for  Porto  Rico  about  the  middle 
of  August  and  to  spend  a  month  in  reconnais- 
sance work  on  the  island.  He  will  probably  be 
accompanied  by  some  other  member  of  the 
New  York  Academy  of  Sciences.  Dr.  Berkey 
plans  to  cross  and  recross  the  island  at  as 
many  x>oints  as  are  available  in  the  time;  to 
gain  a  general  idea  of  the  run  of  the  forma- 
tions and  collect  as  many  specimens  as  pos- 
sible. Next  winter  and  in  subsequent  seasons 
the  details  of  particular  sections  will  be  elabo- 
rated by  other  workers,  and  the  mineral  re- 
sources will  be  specially  studied.  Attention 
will  also  be  directed  with  great  care  to  the 
foBsiliferous  strata. 

ZOOLOGY 

In  the  department  of  zoology,  the  field  is 
vfide  and  varied,  and  the  organisms  to  be  in- 
▼estigated  are  especially  numerous.    The  work 


was  begun  in  January,  when  Professor  Oramp- 
ton completed  a  reconnaissance  of  the  island 
in  order  to  map  out  the  different  ecological 
regions  for  further  intensive  study.  Dr.  Frank 
E.  Lutz  was  a  member  of  Professor  Britten's 
party  which  investigated  the  islands  of  De- 
secheo  and  Mona,  as  well  as  certain  areas  of 
the  main  island.  His  collections  comprise 
10,000  insects,  and  notable  series  of  land 
molluscs  and  other  forms. 

During  the  coming  summer  Mr.  Roy  W. 
Miner  will  begin  the  detailed  investigation  of 
the  invertebrates  of  the  shores  and  estuaries, 
especially  those  of  the  harbors  of  San  Juan, 
Ponce,  Mayaguez  and  Vieques.  The  coral 
reefs  off  the  southern  and  western  shores  will 
also  receive  attention.  Mr.  John  T.  Nichols 
begfins  the  collection  and  study  of  the  fishes  of 
the  same  regions,  working  with  Mr.  Miner  so 
as  to  correlate  the  studies  in  these  two  fields. 

For  the  study  of  the  rich  division  of  ento- 
mology, three  investigators  will  take  the  field. 
Mr.  H.  G.  Barber  and  Mr.  F.  B.  Watson  leave 
New  York  on  July  4,  and  Mr.  Oharles  W.  Leng 
will  go  to  Porto  Rico  later  in  the  summer. 
They  will  study  intensively  certain  charac- 
teristic regions  mapped  out  by  Professor 
Orampton  and  Dr.  Lutz.  The  entomologists 
of  government  institutions  are  cooperating 
with  the  survey  in  this  department  of  activity. 

BOTANY 

The  botany  of  Porto  Rico  is  fairly  well 
known  along  several  lines,  but  much  field  work 
is  still  desirable  for  satisfactory  knowledge  of 
the  fungi  and  the  lichens,  and  additions  to  the 
known  flora  in  other  groups  can  doubtless  be 
made  by  further  exploration  of  regions  of 
difficult  accessibility.  The  reforestation  of 
X>ortions  of  the  island  is  one  of  the  most  im- 
portant economic  problems  of  the  colony. 
Several  of  the  members  of  the  scientific  staff 
of  the  New  York  Botanical  Qarden  have  griven 
much  time  to  Porto  Rico,  and  the  results  of 
their  labors  will  be  used  in  further  research 
there  by  them.  Dr.  Britton  visited  the  island 
in  January  and  is  going  there  again  in 
Aug^ust. 
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AKTHBOPOLOOT 

The  anthropology  of  Porto  Rico  ofFen  an 
attractive  field  of  study  not  only  in  the  ethnol* 
ogy  of  the  present  inhabitants,  but  also  and 
more  particularly  along  the  lines  of  archeology. 
Much  material  has  been  gathered  from  the 
surface,  but  a  broad  field  is  offered  in  the  in- 
Testigation  of  anciently  inhabited  caves  and  in 
the  scientific  working  over  of  numerous  kitchen 
middens. 

OOEANOGRAPHT 

The  oceanographic  work  falls  naturally  into 
two  general  divisions — ^physical  and  biologicaL 
In  both  of  these  divisions  there  is  opportunity 
for  new  and  very  valuable  research. 

The  physical  division  should  include  a 
study  of  the  tides  and  of  the  ocean  currents 
in  the  neighborhood  of  Porto  Rico.  The 
present  tidal  data  consist  of  several  short  and 
disconnected  series  of  observations — ^the  long- 
est series  having  been  made  at  San  Juan  in 
1899.  Observations  of  ocean  currents  are  few 
and  crude — ^those  of  the  Blake  were  obtained 
by  comparing  dead-reckoning  positions  of  the 
vessel  with  observed  positions. 

Tidal  observations  could  best  be  carried  on 
by  the  establishment  of  self-registering 
gauges.  These  could  be  established  at  the 
principal  harbors  and  continuous  records  for 
several  months  or  a  year  obtained. 

Current  observations  to  be  of  value  must 
be  obtained  by  a  properly  equipped  ocean- 
going vessel,  and  such  a  vessel  could  obtain  in 
a  short  voyage  results  of  extreme  value.  At 
the  same  time,  the  vessel  could  and  should  be 
equipped  for  biological  study — ^the  current 
observations  and  the  deep  sea  dredging  for 
animal  life  going  on  side  by  side.  For  these 
two  branches  of  oceanographic  work  a  vessel 
is  absolutely  essentiaL 

The  specimens  which  are  collected  will 
eventually  find  lodgment  in  the  American 
Museum  of  Natural  History,  except  for  the 
"first  set"  of  duplicates.  These  will  be  de- 
posited with  the  authorities  of  Porto  Rico  for 
the  inauguration  of  an  insular  museum,  and 
the  academy's  investigators  will  take  partic- 
ular pains  to  insure  the  good  quality  and  ex- 
tent of  this  series.      Edmund  Otis  Hovkt 


THB   NINTH   INTBBNATIONAL   CONGRESS 
OF  APPLIED  CHEMI8TBT 

Pbofessob  Paul  Weldek,  president  of  the 
congress,  in  a  personal  letter  writes  as 
follows : 

1.  The  meetings  will  be  held  in  St.  Peters- 
burg from  the  8th  to  the  14th  of  Augost^ 
1915. 

2.  Excursions  are  to  be  made  to  Finland 
Moscow,  Kiew,  Baku  in  the  Caucasus,  etc. 

3.  In  addition  to  the  usual  addressesy  sys- 
tematic reviews  of  the  work  in  particular 
fields  (with  discussions)  are  to  be  given  by 
specialists,  on  the  invitation  of  the  committee 
of  organization,  to  a  greater  extent  than 
formerly. 

4.  Particulars  as  to  receptions,  entertain- 
ments, etc.,  can  only  be  given  later. 

5.  The  question  of  reduced  railway  fans 
on  the  Russian  railroads  is  now  under  con- 
sideration by  the  government. 

6.  No  obstacles  will  be  placed  in  the  way 
of  the  journey  of  Jewish  chemisia  to  the 
Congress  provided  (a)  that  at  the  frontier, 
in  addition  to  the  vised  passport  (requisite 
for  every  passenger),  cards  of  membership, 
signed  by  the  president  and  honorary  secre- 
tary of  the  concn^ess  shall  be  presented. 

7.  An  announcement  of  the  Ninth  Inter- 
national Congress  in  English  will  be  sent  is 
the  course  of  the  next  few  days  or  weeks  to 
North  America  and  England. 


THB  BU88ELL  SAGE  INSTITUTE  OF 
PATHOLOGY 

At  a  meeting  of  the  board  of  directors  of 
the  Russell  Sage  Institute  of  Pathology,  held 
in  New  York  on  Juno  5,  the  following  officers 
were  elected: 

President,  Dr.  D.  Bryeon  Delaven. 
Vice-preMeni,  I>r.  Simon  Flezner. 
Secretary,  Dr.  Theodore  C.  Janeway. 
Tretuurer,  Dr.  Graham  Lusk. 

Appointments  to  the  scientific  staff  were  as 

follows : 
Scientific  director.  Dr.  Graham  Losk. 
Medical  director.  Dr.  Eugene  F.  Dn  Boia. 
Chemiit,  F.  O.  Gephart,  Ph.D. 
Aeiietant,  Dr.  A.  L.  Meyer. 
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Dr.  Lusk  reported  for  Dr.  Bu  Bois  that  142 
observations  had  been  made  upon  patients  and 
on  some  normal  controls  during  the  past  year 
and  a  half,  using  the  respiration  calorimeter 
established  in  the  second  medical  division  of 
Bellevue  Hospital.  In  certain  individuals  an 
exact  agreement  between  the  actual  heat  pro- 
duction and  the  heat  calculated  from  the 
gaseous  exchange  during  hourly  periods,  was 
obtained  for  the  first  time  in  man.  In  the 
total  of  all  experiments  involving  the  measure- 
ment of  23,000  calories,  these  two  methods  of 
direct  and  indirect  calorimetry  agree  both  in 
health  and  disease  within  li  per  cent.  The 
investigated  cases  included  nine  cases  of  ty- 
phoid during  both  fever  and  convalescence, 
one  cretin,  seven  cases  of  exophthalmic  goiter, 
one  of  splenic  anemia,  another  with  pernicious 
anemia,  one  man  with  acromegaly,  one  vrith 
hypopituitarism,  one  with  malaria,  and  one 
with  auricular  fibrillation,  mitral  stenosis  and 
greatly  enlarged  heart. 


SCIENTIFIC  N0TB8  AND  NEWS 

Dr.  Robebt  S.  Woodward,  president  of  the 
Carnegie  Institution  of  Washington,  will  give 
the  address  on  the  occasion  of  the  dedication 
on  July  10  of  the  new  laboratory  building  of 
the  Marine  Biological  Laboratory  at  Woods 
Hole. 

The  Croonian  lecture  of  the  Boyal  Society 
was  delivered  on  June  11,  by  Professor  E.  B. 
Wilson,  of  Columbia  University,  on  the  bear- 
ing of  cytological  research  on  heredity. 

The  Franklin  Institute  of  Philadelphia  has 
awarded  its  Edward  Longstreet  medal  of  merit 
to  Dr.  W.  J.  Humphreys  for  his  paper  on 
"  Volcanic  Dust  and  Other  Factors  in  the  Pro- 
duction of  Climatic  Changes  and  their  Pos- 
sible Belation  to  Ice  Ages,"  which  appeared  in 
the  August,  1913,  issue  of  its  journal. 

The  triennial  Parkin  prize  of  $500  of  the 
Boyal  College  of  Physicians  of  Edinburgh,  has 
been  awarded  to  Dr.  Johnson-Lavis  for  his 
work  on  the  effects  of  volcanic  action  in  the 
production  of  epidemic  diseases  in  the  animal 
and  in  vegretable  creation,  and  in  the  produc- 


tion of  hurricanes  and  abnormal  atmospherical 
vicissitudes. 

The  University  of  Manchester  proposes  to 
confer  the  following  honorary  doctorates  of  sci- 
ence: Professor  W.  H.  Bragg,  University  of 
Leeds;  Professor  W.  J.  Pope,  University  of 
Cambridge,  and  Dr.  J.  E.  Stead,  ICiddles- 
bro'. 

Professor  B.  G.  D.  Bichardson,  of  the  de- 
partment of  mathematics  at  Brown  University, 
ha9  been  elected  to  membership  in  the  Amer- 
ican Society  of  Arts  and  Sciences. 

Professor  B.  C.  Archibald,  of  Brown  Uni- 
versity, has  been  made  a  member  of  the  edi- 
torial board  of  the  Bulletin  of  the  American 
Mathematical  Society.  Professor  Archibald 
has  also  had  a  book  by  him  on  "  The  Lost  Book 
of  Euclid"  accepted  for  publication  by  the 
Cambridge  University  Press. 

The  Boyal  Society  of  Edinburgh  has 
awarded  the  Neill  prize  to  Dr.  W.  S.  Bruce,  in 
recognition  of  the  scientific  results  of  his 
Arctic  and  Antarctic  explorations,  and  the 
Keith  prize  to  Mr.  J.  BusseQ,  for  his  investi- 
gations relating  to  magnetic  phenomena  in 
metals  and  the  molecular  theory  of  magnet- 
ism. 

Professor  A.  W.  Qoodspeed,  director  of  the 
Bandal  Morgan  Laboratory  of  Physics,  Uni- 
versity of  Pennsylvania,  has  been  gn^anted 
leave  of  absence  for  the  session  of  1914-15. 
He  leaves  with  his  family  for  Germany  on 
June  25. 

Professor  Metohnisoff,  of  the  Pasteur  In- 
stitute, is  to  be  presented  with  a  memorial  vol- 
ume to  celebrate  his  scientific  jubilee  and  his 
seventieth  birthday. 

Dr.  J.  J.  Stevenson,  emeritus  professor  of 
New  York  University,  was  entertained  on  May 
28  at  a  dinner  at  Pottsville,  Pa.,  by  Mr.  Baird 
Halberstadt.  There  were  present  a  large  num- 
ber of  those  engaged  in  the  mining  industry, 
to  which  Professor  Stevenson's  researches  have 
so  greatly  contributed.  Among  those  who 
spoke  were  Dr.  I.  C.  White,  of  the  University 
of  West  Virginia,  and  representatives  of  the 
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Pennsylvania  Geological  Survey  and  of  the 
coal  industry. 

At  the  meeting  of  the  Cambridge  Philosoph- 
ical Society  held  on  May  18,  as  we  learn  from 
Nature,  the  following  were  elected  honorary 
members  of  the  society:  Dr.  H.  £.  Armstrong; 
Professor  J.  Bordet,  the  University,  Brussels; 
Madame  Curie,  the  Sorbonne,  Paris;  Pro- 
fessor F.  Czapek,  the  German  University, 
Prague;  Professor  T.  W.  Edgeworth  David, 
the  University,  Sydney ;  Colonel  W.  C.  Gorgas, 
Medical  Corps,  U.  S.  A.  Army;  Professor* P. 
H.  von  Groth,  the  University,  Munich;  Pro- 
fessor Jacques  Hadamard,  the  CoUdge  de 
Prance,  Paris;  Dr.  G.  E.  Hale,  director  of  the 
Mount  Wilson  Solar  Observatory;  Dr.  Fran- 
cois A.  A.  Lacroiz,  Natural  History  Museum, 
Paris;  Professor  C.  Lapworth,  late  professor 
of  geology,  the  University,  Birmingham;  Pro- 
fessor H.  Lebesgue,  the  Sorbonne,  Paris;  Dr. 
Jacques  Loeb,  the  Rockefeller  Institute,  New 
YoHe  ;  Professor  Arthur  Looss,  the  Government 
School  of  Medicine,  Cairo;  Professor  H.  A. 
Lorentz,  the  University,  Leyden ;  Professor  M. 
Planck,  the  University,  Berlin;  Lieut.-Col. 
Leonard  Rogers,  the  Medical  College,  Cal- 
cutta; Professor  Gustav  Schwalbe,  the  Univer- 
sity, Strassburg;  Dr.  Karl  Schwarzschild,  the 
University,  Berlin;  Dr.  D.  H.  Scott,  foreign 
secretary.  Royal  Society;  Professor  E.  B.  Wil- 
son, Columbia  University,  New  York;  A.  F. 
Yarrow,  Blanefield,  Glasgow;  Professor  P.  Zee- 
man,  the  University,  Amsterdam.  The  society 
will  celebrate  in  1919  the  centenary  of  its  foun- 
dation. 

Dr.  W.  H.  R.  Rivers  has  been  appointed  to 
represent  the  University  of  Cambridge  at  the 
nineteenth  International  Congress  of  Ameri- 
canists to  be  held  at  Washington  in  October 
next. 

The  Hon.  Bertrand  A.  W.  Russell,  lecturer 
in  Trinity  College,  Cambridge,  has  been 
elected  Herbert  Spencer  Lecturer  for  the  year 
1914-15  at  Oxford. 

Sir  Joseph  Wilson  Swan,  known  for  his 
important  discoveries  in  connection  with  the 
carbon  filament  lamp,  electro-chemistry  and 


photogrig;>hy,  died  on  May  27,  in  hia  ei^^ly- 
sixth  year. 

Dr.  Phuip  Henrt  Pts-Smith,  a  distin- 
guished London  physician  and  man  of  scienoey 
died  on  May  33,  at  the  age  of  seventy-five 
years. 

The  death  is  also  announced  of  Dr.  George 
Dean,  regius  professor  of  pathology  in  tlie 
University  of  Aberdeen. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  an  assistant 
physicist,  qualified  in  metallography,  to  fill 
a  vacancy  in  this  position  in  the  bureau  of 
standards,  Department  of  Commerce,  Wash- 
ington, D.  C,  at  a  salary  of  $1,400  to  $1,800 
a  year. 

The  magnetic  survey  yacht  Carnegie  left 
Brooklyn,  on  June  8,  under  the  command  of 
Capt.  J.  L.  Ault,  for  a  cruise  in  the  Nortfi 
Atlantic  Ocean  to  Norway  (Hammerfest)  and 
Iceland.  The  vessel  will  return  to  BrooUyn 
again  about  December  1. 

The  schooner  Oeorge  B.  Cluett,  of  the  Oren- 
fell  Association,  has  been  chartered  by  the 
department  of  terrestrial  magnetism  of  the 
Cameg^ie  Institution  of  Washington  for  m 
cruise  to  Hudson  Bay  this  summer.  The  ex- 
pedition will  be  in  charge  of  W.  J.  Peten, 
assisted  by  D.  W.  Berky,  and  will  leave  Battle 
Harbor,  Labrador,  on  July  1. 

Owing  to  the  fact  that  the  Cartier  eel^ra- 
tion  will  be  held  in  Montreal  during  the  wedc 
beginning  on  September  6,  and  the  resultant 
congestion  of  hotel  and  transportation  facil- 
ities, the  meeting  of  the  American  Chemical 
Society  in  that  city  has  been  danged  to 
September  15-18. 

The  seventh  congress  of  the  International 
Association  for  Testing  Materials  will  be  held 
under  the  patronage  of  the  Czar  of  Bossia,  in 
St  Petersburg,  on  August  12-17, 1915.  After 
the  congress  extensive  excursions  in  the  inte- 
rior of  Russia  have  been  arranged. 

Bt  the  will  of  Harris  Charles  Fahnesto^ 
of  New  York,  $550,000  is  bequeathed  to  Nev 
York  city  hospitals  and  charities. 
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The  Council  of  Mathematical  Teachers  in 
New  England  has  recently  appointed  a  special 
committee  on  the  status  and  welfare  of  mathe- 
matics in  secondary  schools,  to  investigate  and 
report  on  current  criticisms  of  high  school 
mathematics.  The  membership  of  the  com- 
mittee is  as  follows:  Mr.  G.  W.  Evans, 
Charlestown  High  School;  Professor  F.  0. 
Ferry,  Williams  College;  Mr.  A.  V.  Galbraith, 
Middlesex  School;  Mr.  F.  P.  Morse,  Bevere 
High  School;  Mr.  C.  D.  Meserve,  Newton 
High  School;  Professor  S.  E.  Smith,  Mount 
Holyoke  College;  Miss  H.  R,  Pierce,  Wor- 
cester High  School,  and  Professor  H.  W. 
Tyler,  Massachusetts  Institute  of  Technology, 
chairman.  Correspondence  with  persons  hav- 
ing si)ecial  information  is  invited. 

A  CONVENTION  of  Tau  Beta  Pi,  the  honorary 
eng^ineering  society,  will  be  held  in  Ithaca  on 
June  11,  12  and  13.  One  delegate  from  each 
of  the  twenty-seven  chapters  and  the  five 
alumni  chapters  will  attend.  The  general 
program  includes  business  meetings  on  each 
of  the  three  days  and  numerous  excursions 
and  social  meetings. 

As  we  have  already  announced  there  will 
be  held  a  celebration  on  July  24  to  27  under 
the  auspices  of  the  Royal  Sociely  of  Edin- 
burgh, of  the  tercentenary  of  the  publication 
of  Napier's  "  Mirifici  Logarithmorum  Canonis 
Descriptio,"  the  work  which  embodies  the  dis- 
covery of  logarithms.  Lord  Moulton  will  de- 
liver the  presidential  address  on  July  24;  and 
many  distinguished  mathematicians,  astron- 
omers, actuaries  and  engineers  will  make  com- 
munications on  July  25  and  27.  An  exhibi- 
tion of  calculating  machines,  apparatus  and 
books,  and  of  objects  associated  with  Napier 
and  the  history  of  mathematics,  will  be  held 
in  connection  with  the  celebration.  Immedi- 
ately following  a  mathematical  colloquium 
wiU  be  held  on  July  28  to  31,  under  the 
auspices  of  the  Edinburgh  Mathematical  So- 
ciety. The  following  courses  have  been  ar- 
ranged for  in  connection  with  the  colloquium : 
Two  lectures  on  Nomography,  by  M.  d'Ocagne, 
professeur  k  TEcole  Polytechnique,  Paris; 
four  lectures  on  Infinity  in  Geometry,  by  H. 


W.  Richmond,  King's  College,  Cambridge; 
four  lectures  on  Critical  Studies  of  Modem 
Electric  Theories,  by  E.  Cunningham,  St. 
John's  College,  Cambridge;  two  lectures  on 
The  Solution  of  Algebraic  and  Transcendental 
Equation  in  the  Mathematical  Laboratory,  by 
E.  T.  Whittaker,  professor  of  mathematics  in 
the  University  of  Edinburgh. 


UNIVEBSITT    AND    EDUCATIONAL    NEWS 

Afteb  several  months'  investigation  the 
plan  of  the  presidential  commission  for  na- 
tional vocational  education  has  been  pre- 
sented in  the  senate  in  a  bill  introduced  by 
Senator  Hoke  Smith,  one  of  the  commission- 
ers. It  proposes  an  expenditure  by  the  federal 
government  of  $1,500,000  next  year  for  the 
salaries  of  teachers  of  agriculture,  trade,  in- 
dustrial and  home  economics.  The  amount 
would  increase  automatically  each  year  until 
1924,  when  the  total  would  reach  $7,000,000. 
An  equal  amount  must  be  expended  by  states. 
A  federal  board  of  vocational  education  would 
consist  of  the  postmaster  general  and  the  sec- 
retaries of  interior,  agriculture,  commerce  and 
labor.  State  boards  of  not  less  than  three 
members  each  would  be  provided. 

The  Sheffield  Scientific  School,  Yale  Uni- 
versity, has  received  a  provisional  gift  from  a 
graduate  of  $100,000.  This  gift  is  contingent 
upon  the  securing  of  an  additional  $100,000; 
the  money  to  be  used  for  the  development  of 
a  graduate  course  of  one  year,  and,  if  possible, 
two  years,  as  an  addition  to  the  present  under- 
graduate course  known  as  the  select  course,  in 
preparation  for  business  and  business  admin- 
istration. 

At  the  annual  commencement  of  Gustavus 
Adolphus  College,  St.  Peter,  Minnesota,  an- 
noimcement  was  made  of  the  completion  of  an 
endowment  fund  of  $250,000.  The  two  larg- 
est contributors  were  James  J.  Hill,  of  St. 
Paul,  and  C.  A.  Smith,  of  Minneapolis,  each 
of  whom  gave  $50,000.  On  the  same  occasion 
Oscar  J.  Johnson  was  formally  inducted  into 
office  as  president  of  the  institution. 
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It  is  anDOanced  that  the  Carnegie  Founda- 
tion for  the  Advancement  of  Teaching  has 
undertaken  to  grant  pension  allowances  to  the 
director  and  faculty  of  the  Carnegie  Institnt« 
of  Technology  and  also  to  the  directors  of  the 
Carnegie  Uueeum  and  the  Carnegie  Depart- 
ment of  Fine  Arts,  and  euch  of  their  curators 
aa  do  teaching  work,  under  the  rules  and  ref- 
lations of  the  foundation. 

The  School  of  Physiology,  presented  to  the 
TTniTeTsity  of  Cambridge  by  the  Drapera*  Com- 
pany was  opened  by  Prince  Arthur  of  Con- 
naught  on  June  9.  The  coat  of  the  building, 
with  the  contribution  made  by  the  company 
towards  its  equipment,  has  amounted  to  £S3,- 
MO. 

Oif  June  3  the  TTniversity  of  Uissouri  cele- 
brated the  seven ty-fiftb  anniversary  of  its 
founding.  Addresses  wen  delivered  on  this 
occasion  by  former  Governor  David  Rowland 
Francis,  president  of  the  board  of  curators, 
idbert  Ross  Hill,  president  of  the  university, 
tbe  Hon.  William  Rock  Painter,  lieutenant 
governor  of  Missouri,  the  Hon.  William  Fnn- 
tisa  Evans,  state  superintendent  of  public 
schools,  Frederick  Aldin  Hall,  acting  chan- 
cellor of  Washington  University,  David  Fran- 
cis Houston,  secretary  of  agriculture,  Harry 
Bums  Hutchins,  president  of  the  University 
of  Uichigan,  and  Cassius  Jackson  Eeyser,  pro- 
fessor of  mathematics  in  Columbia  University. 
On  the  following  day.  President  Lowell,  of  Har- 
vard University,  delivered  the  commencement 
address,  and  the  degree  of  doctor  of  laws  was 
conferred  on  President  Lowell,  Secretary 
Houston,  Professor  Keyser  and  Mr.  William 
Vack. 

Db.  Abthuk  Kenton  Rogers,  professor  of 
philosophy  at  the  University  of  Missouri,  has 
been  called  to  Tale  University  to  succeed  Pro- 
fessor William  E.  Hocking,  who  goes  to  Har- 
vard University. 

AaaisTANT  Professos  Williui  D.  Habkinb, 
of  the  department  of  chemistry  at  the  Univer- 
sity of  Chicago,  has  been  promoted  to  an  as- 
sociate profesBorship  in  chemistry. 

Dk.  C.  H.  Shattdox,  head  of  the  department 
of  forestry  at  the  University  of  Idaho,  was  re- 


cently elected  dean  of  the  colle^  of  letters  and 
sciences  of  that  institution. 

Miss  Jessie  T.  Cadn,  PhJ).  (Columbia), 
head  of  the  department  of  chemistry,  Rockford 
Collie,  Rockford,  Bl.,  has  accepted  an  in- 
Btnictorehip  in  chemistry  at  the  University  of 
Illinois. 


DISCUSSION  AND  COEBESPOSDENCB 

B0VEBEI0N8    ASH    THE    BCPPOSED    INFLUENtX    Ot 
OPPORTCHITY 

A  SEBIQOB  criticism  has  been  made  of  my 
tlieory  that  the  high  intellectual  qualities 
found  in  royal  families  ore  the  results  of 
natural  and  sexual  selection  and  inherent  in 
differences  in  the  genn-plasm.  My  belief  is 
that  differences  of  opportunity  may  have 
played  some  role,  but  my  contention  is  that  all 
tbe  evidence  we  poeeesa  points  in  tbe  opposite 
direction,  and  the  conclusion  is  that  differ- 
ences in  opportuni^  have  been  on  Uie  whole 
of  comparatively  trivial  importance. 

One  of  the  eight  reasons  in  support  of  this 
theory,  which  I  have  given  in  "  The  Influence 
of  Monarcha"  (New  York,  IftlS),  page  268, 
is  that  "younger  sons  of  kings  are  net  less 
eminent  than  heirs  to  the  throne."  By  emi- 
nent I  mean  of  high  intellectual  grade.  For 
this  statement  I  drew  upon  statistica  pub- 
lished in  "  Heredi^  in  Rt^alty  "  (New  Toik. 
1D06),  page  286,  and  again  here  presented  in 
Table  I.  below. 


These  89S  persons  were  the  395  adult  males 
SB  years  or  over  who  were  graded  for  intellect 
in  "Heredity  in  Royalty,"  pages  20-26. 
About  three  fourUis  of  these  individuals  be- 
long as  descendants  in  the  direct  male  lines  of 
families  stodied.  The  other  quarter  enter  the 
lists  as  ancestors,  usually  direct  anceetois,  in 
the  TariouB  maternal  lines.     As  far  as  one 
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can  see  from  this  table  there  is  no  tendency 
for  the  mentally  superior  grades  (8),  (9)» 
(10)  to  be  filled  with  succession  inheritors. 

It  is  thus  seen  that  from  54  to  71  per  cent,  m- 
herited  the  succession  in  the  different  grades.  The 
upper  grades  are  in  no  way  composed  of  men  whose 
opportunities  were  enhanced  by  virtue  of  this  high 
position.  Thus  we  see  that  a  certain  very  decided 
difference  in  outward  circumstances — ^namely^  the 
right  of  succession — can  be  proved  to  have  no  ef- 
fect on  intellectual  distinction,  or  at  least  so  small 
SB  to  be  unmeasurable  without  much  greater  data. 

The  criticism  which  I  have  received  comes 
in  the  form  of  a  private  letter  from  Professor 
J.  McKeen  Cattell  and  is  so  much  to  the  point 
that  it  has  called  for  the  reinvestigation 
which  I  am  here  giving.  The  criticism  is  as 
follows : 

It  seems  to  me  that  the  figures  in  your  table 
(''Boyalty/'  p.  285)  may  be  explained  by  the  fact 
that  the  monarchs  attaining  (9)  and  (10)  come 
from  a  amaller  group  than  those  who  are  not  mon- 
archs. The  encyclopedias  would  note  all  those  at- 
taining ranks  (9)  or  (10)  whether  monarchs  or  not. 
The  heredity  being  the  same,  the  non-monarchs 
should,  on  your  hypothesis,  supply  a  larger  number 
in  these  grades.  As  the  monarchs  supply  one  half 
of  the  (9)  and  (10)  grades  (there  appears  to  be  an 
error  in  the  percentage  under  (9)^)  it  follows  that 
their  grade  was  increased  by  their  office.  In  grades 
(1)  and  (2),  on  the  other  hand,  monarchs  would  be 
more  likely  to  be  included  than  other  members  of 
royal  families. 

It  will  be  at  once  seen  that  this  criticism  is 
directed  towards  two  points  which  I  had  not 
at  that  time  determined — (1)   what  are  the 
chances  that  an  adult  male  member  of  the 
families  studied  will  succeed  to  the  throne. 
In  other  words,  what  is  the  per  cent,  of  sover- 
eigns to  non-sovereigns  when  all  adult  males 
are  considered?     (2)  What  allowance  should 
be  made  for  the  '^ obscure"  princes  or  sover- 
eigns?    How  many  of  these  are  there  and  is 
their  presence  such  as  to  introduce  a  signifi- 
cant error? 

It  is  not  surprising  that  one  unacquainted 
with   Toyal   genealogies  should  suppose  that 

iThis  is  a  typographical  error.     The  8  should 
read  12. 


the  total  number  of  reigning  sovereigns  should 
be  less  than  the  total  number  of  yoimger 
brothers  (non-inheritors  of  the  succession). 
The  House  of  Hanover  in  modem  England 
would  give  one  this  false  impression.  Here  20 
adult  males  furnish  but  6  reigning  sovereigns. 
But  the  precise  record  of  all  the  direct  lines 
included  in  my  study  shows  that  this  is  a 
marked  exception.  On  the  average  a  little 
more  than  half  of  the  males  (who  live  to  be 
25  years)  have  become  reigning  sovereigrns  by 
inheritance.  This  is  due  to  the  fact  that,  in 
spite  of  the  high  fecundity  in  royal  families, 
during  the  period  studied,  the  adult  males 
average  only  between  2  and  8  (2.83  in  Table 
n.)  in  each  "fraternity."  There  are  many 
instances  where  a  sovereign  succeeds  his 
brother,  and  this  brings  the  proportion  to  more 
than  one  in  two. 

The  percentage  62.5  for  succession  inherit- 
ors, in  the  table  given  above,  is  somewhat 
higher  than  that  given  for  the  table  below 
perhaps  in  part  because  the  table  above  in- 
cluded maternal  grandfathers.  These  are 
sometimes  of  houses  of  less  importance  and 
grandeur  than  the  great  houses  that  form  the 
chief  male  lines.  It  is  probable  that  they  are 
not  often  younger  sons,  consequently  they  are 
more  apt  to  be  sovereigns.  Be  that  as  it  may 
it  makes  no  difference  since  an  accurate  and 
systematic  table  is  now  prepared.  These  fig- 
ures which  are  given  below  (Table  H.)  deal 
with  the  832  adult  persons  who  are  in  the 
male  lines  in  "Heredity  in  Boyalty."  408 
of  these  are  males.  220  or  64.6  per  cent,  be- 
came sovereigns  by  inheritance.  The  geneal- 
ogy which  I  have  used  is  the  exhaustive  and 
authoritative  "Genealogie  der  in  Europa 
regierenden  Ffirstenhauser "  by  Dr.  Kamill 
von  Behr.  It  contains  the  direct  lines  of  all 
the  "Reigning  Sovereigns"  families  of  the 
present  day.  These  are  the  same  as  found  in 
the  "Almanach  de  Gotha,"  Premiere  Partie, 
but  the  "Genealogie"  of  von  Behr  traces 
them  back  as  far  into  the  past  as  possible. 
Von  Behr  does  not  include  the  non-reigning 
families,  found  in  the  "  Almanach  de  Ootha," 
Deuxidme  Partie.  These  mediatized  German 
royal  families  have  the  rights  of  equality  of 
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birth  vith  the  reigning  sovenign  hoaaea,  but 
hMra  not  nigned  sinoe  the  Napoleonio  era.  It 
is  tttj  to  tell  the  actual  aoTereisiu  in  von 
Bebr  aa  tbey  are  printed  in  ci^ital  lettera. 
Theae  are  not  alwaya  kings;  a  few  are  of 
ducal  and  princel;  royal  houaea,  but  even  here 
some  inherit  the  succeaaion  ae  sovereigns  while 
others  do  noL  With  the  exception  of  Hont- 
morencj'  (6  members)  all  the  persona  in  the 
following  tables  are  of  stricUr  royal  families. 
Of  the  403  persons  in  Table  11.,  94  are 
"  obscure " ;  that  is,  not  enough  could  be 
easily  found  out  aboat  them  to  warrant  grad- 
ing them  for  intellect  in  a  scale  of  10.  Kore 
careful  reeesrches  thsn  I  have  yet  been  able 
to  make,  would  doubtleaa  reduce  the  number 


of  the  "obscure,"  but  I  have  always  felt  that 
this  was  not  necessary  to  secure  the  conclu- 
sions which  have  been  obtained.  It  ia  not 
neceeeary  to  secure  tlie  heredity  correlationa, 
and  now  it  appears  that  the  error  which  this 
introduces  is  not  significant  for  the  present 
inquiry.  Of  these  9i  obscure  members,  19  are 
sovereigns  and  75  are  non-sovereigns.  The 
sovereigns  are  almost  certainly  snd  non- 
sovereigns  probably,  not  worthy  of  gradaa 
(8),  (»)  or  (10).  They  would  probably  form 
ft  curve  of  distribution  about  the  grades  (4) 
and  (6).  The  non-aovereigns  would  find  their 
center  a  little  higher  and  spresd  out  a  little 
more.  They  ue  approximately  arranged  in 
the  third  and  fourth  horisontal  columns. 
Now  it  can  be  aeen  that  grades  (8),  (4),  (K) 


and  (6)  as  they  appear  in  the  uncorrected 
borisontal  columns,  at  the  top  of  Table  H, 
will  stand  the  introduction  of  a  number  <A 
non-sovereigns  without  dimissing  the  54.6  per 
cent  which  is  the  average.  Can  these  94  "  ob- 
scure" members  be  placed  in  Table  IL  witlk- 
out  overbalancing  the  results  t  The  reader 
will  see  that  they  can.  For  al&ough  the  7B 
"  obscure  "  nou-sovereigni  count  against  my 
thesis,  the  19  "  obscure "  sovereigns  count  in 
its  favor;  and  all  added  together  give  a  con- 
firmatory result.  In  the  previous  investigs* 
tion  there  were  about  82  per  cent,  in  ead 
grade,  who  were  sovereigns;  now  there  sre 
about  &4.  The  truth  of  the  wlude  matter  is, 
that  while  there  are,  in  the  second  reaearch,  a 
large  number  of  (4)  and  (6)  grades  among 
the  sons,  in  the  previous  research  these  medi- 
ocie  persons  were  represented  in  the  sncestiT. 
The  previous  statistics  could  not  settle  the 
qaestion  of  how  many  there  were  who  woe 
**  obscure."  The  preeent  research  does  settie 
the  point,  since  it  takes  them  up  <me  by  one 
and  counts  them  all,  in  a  series  of  *'fratv 
nitiea  "  one  generation  after  the  other. 

Those  who  look  carefully  will  see  that  then 
is  a  alight  tendency  for  the  sovereigns  to  ran 
to  the  higher  grades,  but  such  a  tendency  is 
negligible  for  two  reasons,  even  if  a  mudi 
larger  total  should  make  it  exceed  the  prgbd)ie 
error.  Those  who  have  inherited  the  thriKM 
must,  on  the  average,  have  lived  slightly  l<mger 
than  those  who  have  nol  A  long  life  must 
favor  the  chances  of  inheritanoe.  If  the 
sovereigns  have  be^i  longer  lived,  then  the; 
have  had  that  much  more  time  in  which  to 
distinguish  themselves.  Another  point  ia  that 
for  all  forms  of  genius  (painters,  poets,  scien- 
tists, authors,  etc)  and  for  the  mentally  ab- 
normal as  well,  it  has  been  claimed  that  the 
probabilities  favor  the  firstborn  beyond  chanoa 
expectation.  But  some  of  theae  results  have 
been  questioned. 

At  any  rate  thia  does  not  cMicem  the  con- 
tention which  I  have  made  that  there  is  no 
marked  or  easily  measurable  infiaence  of  op- 
portunity on  sovereigns,  at  least  as  arisiiv 
from  their  official  position. 

Here  then  ia  an  attempt  to  □ 
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tive  influence  of  heredity  and  environmenty 
not  in  a  general,  but  in  a  special  way.  As  I 
have  been  pointing  out  for  several  years,  **  the 
heredity  versus  enyironnient ''  muddle  can  not 
be  clarified  except  by  making  CTerything  into 
problems  of  differences. 

The  study  of  the  lower  organisms  may  giro 
for  human  heredity,  very  erroneous  conclu- 
sions. The  lower  organisms  are  much  more 
modified  by  environment  than  are  the  higher. 
If  we  are  to  make  the  science  of  eugenics  accu- 
rate and  accumulative,  we  must  in  every  case, 
fibrst  decide  what  human  differences,  because 
of  their  importance,  are  interesting;  then 
keeping  the  heredity  factor  constant^  we  should 
experimentally  alter  the  environmental;  or 
keeping  the  environmental  the  same,  experi- 
mentally alter  the  heredity. 

There  can  be  no  general  answer  to  the  time- 
honored  controversy;  but  there  may  be  a  spe- 
cial answer  to  each  separate,  pragmatically 
conceived  question.  There  may  or  there  may 
not  be.    We  can  not  tell  until  we  try.' 

Here  it  is  not  a  general  question  whether 
opportunity  has  had  any  influence  or  not.  It 
is  a  special  one.  Have  we  a  right  to  say  that 
there  have  been  proportionately  more  great 
men  among  kings  than  among  commoners  be- 
cause of  the  environment  of  kingship  t  The 
answer  is  that  as  far  as  we  know  at  present 
the  differences  of  environment  have  had  abso- 
lutely nothing  to  do  with  it. 

Fredehiok  Apams  Woods 

Massachusxtts  iNSTirnrx  or 

TXCHNOLOOT 

OCWUBREKOE    OF    BACTERIAL    BUOHT    OF    ALFALFA 
IN  THE   SALT    LAKE   VALLXT,    UTAH 

The  bacterial  disease  of  alfalfa  studied  by 
Sackett^  in  Colorado  has  already  done  con- 
siderable damage  in  the  Salt  Lake  Valley, 

2  For  a  fuller  discussion  see  ' '  Separating  Hered- 
ity from  Environment,"  American  Breeders  Mctga- 
sine.  Vol  n.,  No.  3,  1911,  and  ''The  Inflnenee  of 
Monarcbs/'  pp.  227-229  and  290-293. 

1  Society  American  Bacteriologists,  Boston  meet- 
ings December,  1909.  Scixngb,  N.  S.,  XXXT., 
553,  1910.  Crolorado  Agricultural  Experiment 
Station  Bull.  158,  1910. 


Utah.  So  far  as  the  writer  knows,  this  dis- 
ease, which  is  due  to  Pseudomonas  medicdginis 
Sackett,  has  not  been  definitely  reported  from 
Utah,  although  Heald'  states  that  ''what  ap- 
pears to  be  a  similar  disease  has  also  been  re- 
ported from  Utah,  New  Mexico,  Nebraska  and 
Kansas.'^  There  is  sufficient  evidence  to  war- 
rant the  statement  that  the  bacterial  blight  of 
alfalfa  has  been  prevalent  in  the  Salt  Lake 
Valley  for  some  time,  and,  no  doubt,  the  poor 
stands,  as  well  as  the  many  weak  plants,  are 
due  to  this  disease.  It  is  certain  that  this 
disease  has  caused  more  injury  than  the 
crown  gall  disease  [Urophlyctis  eifalfm  (v. 
Lagerh.)  P.  Magnus],  recently  reported  by 
the  writer  as  occurring  in  the  Salt  Lake 
Valley,  and  is  certainly  as  injurious  as  the 
alfalfa  weevil  (Phytonomus  murinus  Fab.). 
In  the  past  this  disease  has  been  mistaken 
for  smoke  injury  due  to  the  smelters,  and  it 
has  also  been  reported  as  ''  alkali  bum."  That 
this  disease  could  have  escaped  notice  is 
singular,  because  the  symptoms  are  as  definite 
as  those  of  the  pear-blight  disease. 

The  water-soaked,  semi-transparent,  yellow- 
ish to  olive-green  appearance  of  the  stems, 
together  with  the  presence  of  small  droplets 
of  a  thick  bacterial  ooze  and  the  weakened  and 
partially  drooping  plants  are  the  unmistakable 
symptoms  of  the  disease  in  the  incipient 
stages.  Finally  the  stems  become  brownish- 
discolored  or  blackened,  and  very  brittle. 
When  the  stems  are  attacked  the  foliage  soon 
becomes  chlorotic,  finally  turning  a  dirty  white 
in  severe  cases.  The  leaves  then  become  dry 
and  brittle.  When  small  pieces  of  the  tissue 
of  the  diseased  stems  or  leaves  are  mounted 
in  water  on  a  slide,  enormous  masses  of  the 
organisms  may  be  seen  by  the  naked  eye 
issuing  from  the  tissues.  There  is  absolutely 
no  difficulty  in  securing  pure  cultures. 

The  presence  of  the  alfalfa  weevil  in  the  Salt 
Lake  Valley  is  a  factor  in  the  distribution  of 
this  disease.  While  it  is  known  that  stomatal 
infections  may  occur,  by  far  the  greater  num- 
ber of  infections  take  place  through  openings  in 
the  epidermis  produced  by  insect  punctures  and 
severe  frost  injury.     It  has  been  noted  that 

>  Phytopathology,  Vol.  n.,  No.  1,  page  12. 
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where  the  diaeaae  is  present  in  a  field  the 
greater  infection  occurs  where  the  alfalfa 
weevil  is  also  present.  This  disease  is  so  in- 
jurious that  fully  80  per  cent,  of  the  first 
cutting  may  be  lost  on  account  of  it.  How- 
eyer,  while  the  chief  damage  is  usually  noted 
in  the  first  cutting,  the  plants  may  be  seriously 
injured  in  the  crowns  and  roots,  thus  causing 
entire  plants  to  be  killed. 

P.  J.  O'Oara 
Labobatokt  of  Plant  Pathology, 
Amxucan  Smiltiko  akd  Bxunino  Ck)., 
Saivt  Lakb  Citt,  Utah, 
May  16,  1914 

FURTHEB   NOTES   ON    TAMARISK 

JuDOiNO  from  Mr.  Carleton's  remarks^  and 
the  writer's  experience  Tamarix  gdllica  is  an- 
other of  those  interesting  plants  that  will  grow 
in  rery  dry  as  well  as  in  exceedingly  wet  places. 
This  species  is  extensively  planted  at  Belle 
Isle,  Vermillion  Parish,  in  the  broad  coastal 
marsh  of  Louisiana.  The  soil  here  is  always 
saturated  with  water  and  is  subject  to  inun- 
dation by  exceptional  tides.  The  plant  is 
known  as  salt-water  cedar,  and  its  main  use 
is  for  firewood.  Little  of  that  commodity  is 
needed  in  this  austral  locality,  and  sections  of 
the  limbs  of  Tamarix,  in  sise  from  the  thick- 
ness of  a  finger  to  that  of  the  wrist,  answer 
every  purpose.  The  plants  are  pollarded  and 
closely  pruned  but  quickly  produce  a  new 
crop  of  firewood. 

W.  L.  MoAtee 

U.   8.  DiPABTMXNT  OF  AOBICUUTOVK, 
WA8HIN0T0N,  D.  G. 

A    FACTOR    FOB    THE    FOURTH    0HR0M080ME    OF 

DBOSOPHniA 

A  NEW  character  haa  recently  appeared  in 
Drosophila  in  which  the  wings  are  ''bent." 
The  factor  concerned  does  not  fall  within  any 
of  the  three  groups  of  linked  factors  so  far 
described.  There  are  four  pairs  of  chromo- 
somes in  Drosophila  (without  taking  into 
account  possible  complications  of  the  XT 
pair).      The    number    of    chromosomes   now 

tSonENCX,  N.  8.,  XXXIX.,  pp.  692-694,  May 
8,  1914. 


corresponds  therefore  with  the  number  of 
independent  groups  of  factors.  The  corre- 
spondence goes  even  further  than  number, 
however,  for  the  sex-linked  group  is  known  to 
be  distributed  with  the  X  chromosome,  and 
all  the  groups  correspond  in  their  size-rela- 
tions with  the  chromosomes,  there  being  three 
large  groups  and  one  small,  just  as  in  the  case 
of  the  chromosomes.  The  factor  for  ''bent" 
forms  the  small  ''group''  by  itself,  and  ac- 
cordingly may  be  considered  to  lie  in  the 
small  chromosome. 

Hermann  J.  Muller 

DIOKERSON^  ON  CALIFORNIA  EOGENB 

Two  brief  but  valuable  papers  by  Mir. 
Dickerson  call  attention  to  the  fact  that  the 
apathy  with  which  the  Eocene  of  California 
has  been  treated  since  Oabb's  time  is  less  on 
account  of  any  last  word  having  been  said 
on  the  subject  than  the  overshadowing  eco- 
nomic importance  of  the  later  Tertiary  hori- 
zons of  the  state. 

The  use  of  the  name  Tejon  to  embrace  all 
the  post-Martinez  Eocene  of  the  Pacific  coast 
and  the  recognition  of  the  section  south  of 
Mt  Diablo  as  a  standard  for  this  formation 
can  hardly  meet  with  general  approval  It 
appears  that  this  section  is  composed  exda- 
sively  of  beds  belonging  to  a  formation 
stratigraphically  younger  and  separated  frcnn 
the  horizon  at  the  type  section  in  the  Canada 
de  las  IJvas  near  Fort  Tejon  by  several  thou- 
sand feet  of  strata  as  well  as  a  oonsiderahle 
time  gap. 

The  writers'  have  shown  that  in  Oiegtm 
and  Washington  the  Eocene  may  be  divided 
into  three  f aunal  divisions,  the  Chehalis, 
Olequa,  and  Arago  or  lone  formationa.    The 

1  Dickerson,  Boy  E.,  "Fauna  of  the  Eoeene  at 
Marysville  Buttes,  California,"  Bnll.  Dept.  GeoL 
Univ.  of  California,  Vn.,  p.  257-298,  PI.  XI.- 
XIV.,  1913;  ''Note  on  the  Fftimal  Zones  of  the 
Tejon  Group,"  k>c,  cU,,  VIII.,  No.  2,  p.  17-25, 
1914. 

s  Arnold,  B.,  and  Hannibal,  H.,  <<The  Marin« 
Tertiary  Stratigraphy  of  the  North  Padfie  Ooast  of 
America,"  Proo.  Am,  FkU.  See.,  LH.,  No.  212, 
p.  559-606,  1913. 
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Ohehalis  formation  is  characterized  espe- 
cially by  Venericardia  homi  Gabb,  Meretrix 
calif  arnica  Qabb  and  an  austral  flora,  the 
Olequa  formation  by  Pecten  (Chtamya) 
landesi  Am,,  Venericardia  homi  Gabb,  and  a 
tropical  flora,  and  the  Arago  or  lone  forma- 
tion by  Turriteila  merriami  Dickerson,  a 
form  of  V.  homi  with  obsolete  ribs  (variety 
aragonia  A.  &  H.)  and  a  tropical  flora. 

The  Chehalis  and  Olequa  horizons  lie  in 
juxtaposition,  and  constitute  the  coal-bearing 
Eocene  of  western  Washington.  The  upper 
or  Olequa  horizon  has  not  been  definitely 
recognized  in  Califoria,  but  the  lower  or 
Chehalis  horizon  is  the  apparent  equivalent  of 
the  Eocene  of  New  Idria,  Salt  Creek,  Coalinga, 
Canada  de  las  Uvas,  Simi  Valley,  Topa  Topa 
Mountain,  Santiago  Canyon,  and  presumably 
Rose  Canyon  near  San  Diego,  as  well  as  the 
plant-bearing  shales  near  Lake  Elsinore. 

Looking  at  a  map  of  the  Pacific  coast,  it  is 
evident  that  these  deposits  were  formed  in  two 
embayments.  The  Puget  Basin  covered 
western  Washington  from  the  south  base  of 
the  Olympic  Mountains  to  the  Columbia 
Biver,  an  arm  reaching  northward  to  Van- 
couver, British  Columbia,  while  the  main 
body  extended  inland  to  the  foot  of  the  here 
more  recently  developed  Cascade  Eange  and 
probably  farther,  for  the  Swauk  formation  of 
central  Washington  apparently  represents  de- 
posits formed  near  the  east  margin  of  the 
same  great  stretch  of  marsh  and  estuary. 
The  Tejon  basin  covered  the  San  Diego  mesa, 
the  Los  Angeles  coastal  plain,  and  crossed 
the  San  Gabriel  and  Santa  Ynez  Ranges  in 
a  long  arm  extending  into  the  San  Joaquin 
Valley  and  northward  through  the  Coast 
Ranges  as  far  as  New  Idria.  As  the  deposits 
are  usually  more  or  less  marine  in  origin,  it 
is  evident  that  this  embayment  was  rather  of 
the  type  of  an  open  roadstead  than  the  partly 
detached  brackish  estuary  in  which  the  Wash- 
ington deposits  were  formed. 

The  Arago  or  lone  beds  represent  a  horizon 
youn^r  than  any  Tejon  recognized  in  the 
Tejon  or  Puget  basins.  They  do  not  occur 
in  jujctaposition,  but  are  developed  in  differ- 
ent   districts,    lying    indiscriminately    across 


older  rocks.  The  Arago  or  lone  beds  have  been 
recognized  in  three  basins,  the  Crescent  basin, 
a  narrow  arm  extending  inland  along  the 
north  base  of  the  present  Olympic  Mountains 
to  the  vicinity  of  Port  Crescent,  Washington; 
the  Arago  basin,  a  broad  open  roadstead 
covering  the  Coast  Range,  Williamette  Valley, 
and  IJmpqua  basin  of  Oregon,  the  marine 
deposits  of  the  south  and  west  being  gradu- 
ally replaced  to  the  north  and  east  by  debris 
from  the  Eocene  volcanoes  of  the  Cascade 
Mountains;  and  the  lone  basin  which  extended 
inland  between  the  north  terminus  of  the 
Mount  Hamilton  Range  and  the  higher  Coast 
Mountains  of  northern  Lake  County,  to  lap 
the  base  of  the  Sierra  Nevada.  This  embay- 
ment spread  southward  through  the  San 
Joaquin  Valley  to  Pacheco  Pass  and  San 
Joaquin  Canyon,  and  north  to  Oroville  and 
perhaps  beyond  Most  of  the  deposits  were 
laid  down  in  a  sea  of  considerable  depth  as 
shown  by  the  glauconitic  sandstones  and  the 
paucity  of  coal  beds,  but  there  is  a  tendency 
for  the  marine  beds  of  the  eastern  border  at 
Merced  Falls,  the  Mokelumne  River  south  of 
lone,  and  South  Oroville  Table  Mountain  to 
grade  up  into  the  rhyolitic  tuflaceous  plant 
beds  between  lone  and  Carbondale  and  at 
Oroville  Table  Mountain,  while  in  the  dis- 
trict about  the  Big  Bend  of  Pit  River  only 
deposits  of  the  latter  type  are  known. 

As  already  noted,  the  Tejon  type  section  in 
the  Canada  de  las  Uvas  was  taken  in  beds  of 
the  Tejon  embayment,  and  since  the  name 
Tejon  series  has  always  been  used  in  a  loose 
sense  the  writers  have  proposed  to  retain  it  in 
such  a  way  as  to  cover  the  Chehalis  and  Ole- 
qua formations  of  the  Puget  embayment,  as 
well  as  the  deposits  of  the  Tejon  embayment^ 

The  Arago  or  lone  beds,  occurring  as  they 
do  in  basins  distinct  from  those  in  which  the 
Tejon  series  is  developed  and  being  formed  at 
a  different  period,  must  be  treated  as  a  dis- 
tinct division  of  the  Eocene.  The  earlier 
name  is  the  lone  formation,*  the  Arago  hav- 
ing been  given  several  years  later. 

8  The  gravels  underlying  the  mud  flows  of 
MarjBville  Buttes  often  mapped  as  lone  are  of 
very  much  later  age. 
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If  the  section  south  of  Mt  DUblo  is  eon- 
sideied  as  «  standard  for  the  lone  of  Oali* 
fomia  it  would  be  inteiestingr  to  see  whether 
the  dirisions  admitted  by  Dickerson  may  be 
recognised  elsewhere.  The  series  is  at  many 
points,  especially  in  southern  Oregon,  ex- 
tremely thick,  and  might  easily  include  more 
than  one  f  aunal  horizon  as  yet  unreoognised. 

On  the  whole  the  writers  are  in  hearty  ao- 
oord  with  Mr.  Dickerson's  results.  A  most 
Taluable  point  brought  out  is  the  discussion 
of  the  depths  of  the  water  in  which  the  yari- 
ous  beds  were  deposited.  It  should  be  the 
incentive  to  further  studies  of  this  sort  which 
have  been  altogether  too  much  neglected. 

RiLPH  Arnold, 
Habold  Hannibal 


SCIENTIFIC  BOOKS 

Artificial  Parthenoffenstis  and  PeriUiaaUon. 
By  Jacques  Lobb.  The  TTniTersity  of  Ohi- 
cago  Press,  Chicago,  IlL  1918.  Pp.  viii  + 
806.  89  tables  and  86  figures.  Price  $8.50 
net;  $2.68  post-paid. 

As  stated  in  the  preface,  "  Artificial  Parthe- 
nogenesis and  FertQization  **  is  in  reality  the 
English  translation  of  an  earlier  work,  ''Die 
Ghemische  Entwicklungserregung  des  Tier- 
isches  Eies,"  enlarged  and  brought  up  to  date 
by  incorporation  of  the  recent  research  in 
the  field  of  development.  The  realm  of  arti- 
ficial parthenogenesis  is  not  a  narrow  one,  by 
any  means.  It  involves  problems  of  wide 
physiological  interest,  the  action  of  ions  on 
tissues,  the  natural  death  of  celU,  immunity, 
hybridization  and  organic  oxidation,  a  process 
coextensive  with  life  itself.  Thus  we  have 
chapters  devoted  not  only  to  the  history  and 
methods  of  artificial  parthenogenesis,  but  <m 
"The  Relative  Physiological  Efficiency  of 
Various  Isosmotic  Solutions'';  "Chemical 
Constitution  and  Relative  Physiological  Effi- 
ciency of  Acids";  "Condition  for  Matura- 
tion of  the  Egg";  "Heterogeneous  Hybridi- 
zation ";  "  Hydrolytic  Processes  in  the  Germi- 
nation of  Oil-containing  Seeds,"  etc.  The 
chapters  contain  a  mass  of  detailed  results. 


chiefiy  those  of  the  author,  obtained  by 
almost  continuous  experimentation  over  a 
period  of  fifteen  years.  Each  is  a  model  of 
what  the  experimental  method  should  be — the 
observation  of  certain  facts,  the  formation  of 
provisional  hypotheses  to  explain  these  obeer- 
vationa  and,  most  important  of  all,  the  sub- 
sequent testing  of  the  hypothesis  by  experi- 
ment. Only  in  this  way  can  a  mass  of 
unrelated  details  be  welded  together  into  a 
logical  whole  presentable  to  the  general  reader, 
as  well  as  the  special  student  of  the  field  of 
development. 

The  more  recent  discoveries  are  naturally 
of  greatest  interest  One  is  impressed  in 
reading  Loeb's  book,  with  the  great  variations 
in  the  conditiona  for  development  among 
closely  related  forms — ^variation  in  factors 
which  we  should  expect  to  be  fundamental 
and  universal.  Thus  we  find  that  tiie  eggs  of 
StrongylocetUrotua  purpuraius  do  not  develop 
in  neutral  sea  water,  but  only  in  slightly  alka- 
line sea  water,  whereas  the  eggs  of  Arbacia 
punciulata  develop  not  only  in  neutral,  but 
even  in  a  slightly  acid  medium.  The  response 
of  eggs  to  different  methods  of  artificial 
parthenogenesis  varies  greatly.  All  grada- 
tions occur  from  species  which  are  normally 
parthenogenetic  or  occasionally  partheno- 
genetic  through  those  ready  to  respond  to  any 
method,  even  mechanical  agitation,  to  forms 
developing  only  after  very  special  treatment  or 
not  responding  to  stimulation  of  any  kind. 

A  similar  variation  exists  in  regard  to  the 
oxidative  process,  which  is  of  particular 
interest  for  the  theory  of  developmenl 
The  rate  of  oxidation  in  sea-urchin  eggs 
increases  sixfold  after  sperm  fertilization  or 
artificial  fertilization.  Apparently  the  sea- 
urchin  egg  has  come  to  a  rest  because  some- 
thing inhibits  its  oxidations  and  the  sperm 
can  set  them  going  again,  with  consequent 
development.  With  this  hypothesis  in  mind 
we  turn  to  the  starfish  egg,  only  to  find  that 
here  the  oxidations  do  not  increase  after  the 
sperm  has  entered.  The  starfish  egg  under- 
goes a  certain  amount  of  development,  matu- 
ration, in  sea  water  and  then  comes  to  rest 
The  entrance  of  sperm  or  treatment  of  some 
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kind  is  then  required  to  continue  deTelopment 
despite  the  fact  that  the  oxidations  are  going 
on  to  their  fullest  extent.  That  it  is  their 
fullest  extent  is  indicated  by  the  interesting 
fact  that  even  complete  cytolysis  of  an  egg 
by  saponin  will  not  further  accelerate  its 
rate  of  oxidation. 

Loeb  analyzes  the  effect  of  the  sx)erm  in 
initiating  development  into  two  factors — 
first,  the  sperm  contains  a  lysin,  not  readily 
diffusible  into  the  egg  of  the  same  species,  but 
readily  so  into  eggs  of  other  species,  which 
produces  a  surface  cytolysis.  The  surface 
cytolysis  leads  to  membrane  formation  in  eggs 
which  form  fertilization  membranes  as  part 
of  their  normal  development.  Foreign  cells 
and  foreign  fluids  may  contain  similar 
''lysins/'  but  eggs  are  immune  to  lysins  of 
cells  of  the  same  species  because  they  are 
impermeable  to  them.  Hence  they  must  be 
carried  in  by  actual  penetration  of  the  sperma- 
tozoon. In  most  eggs,  especially  sea  urchins, 
a  second  substance  must  also  be  carried  into 
the  egg  to  prevent  the  destructive  effect  caused 
by  superficial  cytolysis.  Some  eggs,  Asterina, 
Polynoe  and  Thalassema,  do  not  require  the 
second  corrective  factor,  due  possibly  to  the 
fact,  as  Loeb  suggests,  that  they  already  con- 
tain it  or  automatically  form  it.  Again  we 
note  variability  in  an  apparently  fundamental 
point.  The  effect  of  the  lysin  is  imitated  by 
the  various  membrane-forming  substances 
which  if  too  concentrated  lead  to  complete 
(^ytolysis  of  the  egg.  The  effect  of  the  second 
si^bstance  is  imitated  by  the  various  correct- 
ing agencies,  hypertonic  sea  water,  low  tem- 
perature or  a  prevention  of  oxidations  by 
KON  and  chloral  hydrate. 

The  lysin,  the  membrane-forming  substance, 
is  the  essential  in  causing  development.  How 
does  it  act?  At  present  only  suggestions  can 
be  made.  A  possible  method  and  a  very  simple 
one  would  be  the  removal  of  some  substance 
which  prevents  development.  This  view  which 
has  been  suggested  and  discussed  by  Loeb  and 
other  authors  seems  the  most  probable  one 
to-day.  The  problem  of  fertilization  becomes 
as  much  a  question  of  what  causes  the  egg  cell 
to  cease  development  in  a  certain  stage  as  of 


the  cause  for  its  further  development  by  the 
entrance  of  a  spermatozoon.  In  physiological 
terms  we  may  say  that  the  stoppage  of  devel- 
opment appears  to  be  due  to  an  inhibiting 
substance,  that  it  is  an  auto-narcosis.  The 
lysin  in  the  sperm  or  any  artificial  method 
of  causing  development,  even  the  prick  of 
a  needle,  allows  the  inhibiting  substance,  the 
narcotic,  to  pass  out.  This  result  is  possibly 
obtained,  although  Loeb  does  not  definitely 
uphold  this  view,  through  increase  in  per- 
meability of  the  egg.  As  already  mentioned 
oxidations  are  not  diminished  in  the  resting 
condition  of  the  starfish  egg  and  it  is  inter- 
esting to  note,  as  shown  by  Loeb,  that  oxida- 
tions in  artificially  narcotized  cells  are  like- 
wise not  diminished.  Narcosis  is  not  due  to 
asphyxiation  but  is  probably  due  to  decreased 
permeability.  Certainly  research  along  the 
line  of  cell  permeability,  especially  function- 
ally conditioned  changes  in  permeability  is  the 
most  promising  field  for  a  solution  of  the 
problem  of  development,  as  of  many  other 
biological  processes. 

The  reader  interested  in  developmental 
mechanics  will  be  well  repaid  by  a  close 
study  of  Loeb's  book.  Here  is  collected 
in  condensed  and  readable  form  the  results 
of  many  years'  study  together  with  conclu- 
sions and  ingenious  hypotheses  which  stimu- 
late to  additional  discoveries  along  these  and 
other  lines. 

E.  Newton  Habvet 

Princbton,  N.  J. 

Bochy  Mountain  Flowers:  An  illustrated  guide 
for  Plant-lovers  and  Plant-users:  with 
twenty-five  plates  in  color,  and  twenty-two 
plates  in  black  and  white.  By  Frederiok 
Edward  Clements,  Ph.D.,  Head  of  the 
Department  of  Botany  in  the  University  of 
Minnesota,  and  State  Botanist;  Director  of 
the  Pikes  Peak  Alpine  Laboratory,  and 
Edith  Schwartz  Clements,  Ph.p.,  In- 
structor in  Botany  in  the  University  of 
Minnesota  and  in  the  Pikes  Peak  Alpine 
Laboratory.  The  H.  W.  Wilson  Company, 
White  Plains,  N.  Y.,  and  New  York  City, 
1914.    Octavo,  392  pp.     ($3.00.) 
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Tourists  in  the  Rocky  Mountains  have 
waited  long  for  such  a  book  as  this,  and  we 
hazard  the  guess  that  it  will  be  eagerly  ac- 
cepted by  them  as  the  manual  which  will  en- 
able them  to  recognize  and  name  the  flowers 
they  find  on  the  high  plains  and  in  the 
mountain  canyons.  For  such  people  the 
colored  plates  of  approximately  two  hundred 
species,  and  the  black  and  white  plates,  of  not 
far  from  three  hundred  more,  will  prove  most 
helpful.  But  aside  from  tourists  and  other 
summer  residents  of  the  Eocky  Mountains 
there  is  a  still  larger  class  of  people  who  will 
welcome  this  attractive  book.  For,  contrary  to 
the  opinion  of  many  who  have  never  crossed 
the  Great  Plains,  there  are  schools  and  col- 
leges and  universities  with  their  students  and 
teachers  interested  in  the  plant  life  about 
them.  And  to  these  we  may  add  an  increasing 
number  of  people  who  are  interested  in  plants 
because  they  love  them.  In  fact,  these  great 
highlands  of  the  United  States  are  coming 
to  contain  very  many  people  to  whom  such  a 
book  as  this  will  appeal  very  strongly.  We 
can  not  imagine  a  better  book  for  the  high 
school  libraries  of  the  west,  or  for  that  matter 
for  the  libraries  of  the  western  colleges  and 
universities.  The  beautiful  plates,  which  were 
made  by  the  junior  author,  must  appeal  to 
every  pupil  with  any  esthetic  sense,  as  thoy 
must  also  to  many  cultured  people  outside  of 
the  schools. 

The  chief  features  of  the  book  are  its  gen- 
eral key  to  families,  in  which  the  treatment 
is  distinctly  non-technical,  accompanied  by  a 
chart  of  relationship  that  should  make  the 
determination  of  the  family  relatively  easy. 
Following  these  are  the  Dicotyledonous  orders, 
and  families,  followed  later  by  the  Monocoty- 
ledonous  orders  and  families,  with  keys,  again, 
to  the  genera,  and  later  to  the  species.  Here 
a  useful  feature  is  emphasized  in  giving 
rather  fully  the  etymology  of  the  generic 
names,  a  matter  that  will  be  appreciated  espe- 
cially by  those  who  are  not  privileged  to  be 
in  the  classes  of  scholarly  teachers.  Each 
genus  is  briefly  characterized,  and  following 
this  the  species  are  indicated  by  a  key  in 
which  as  many  descriptive  features  as  possible 


are  emphasized.  In  passing  it  should  be 
pointed  out  that  the  plates  always  include 
related  plants,  so  that  family  relationship  is 
thus  emphasized.  The  black  and  white  plates, 
again,  emphasize  the  more  difficult  species, 
notably  those  of  the  grasses  and  sedgee.  This 
fact  will  add  much  to  the  usefulness  of  the 
book. 

An  introduction  of  nine  pages  gives  some 
idea  of  ''  the  general  lines  of  the  evolution  of 
flowering  plants  from  the  ancestral  fems^" 
and  suggests  '^  the  relationships  of  the  various 
groups."  The  discussion  leads  np  to  the 
''chart  of  relationship"  mentioned  above. 

In  the  preface  the  autibors  have  something 
to  say  about  ''species"  that  will  show  the 
scientific  reader  that  they  have  been  thinking 
of  the  problem  of  species  limits.  Of  course 
this  preface  was  not  written  for  high  school 
pupils,  nor  indeed  for  the  tourist  of  limited 
scientific  training,  but  for  botanists  this  short 
preface  will  be  found  to  contain  some  sug- 
gestive thoughts. 

We  are  told  by  the  authors  that  the  rangs 
of  the  book  includes  "Colorado,  WyoDiing, 
most  of  Montana,  northern  New  Mezieo, 
eastern  Utah,  and  western  North,  and  South 
Dakota,  Nebraska  and  Kansas,"  and  no  doobt 
it  may  be  profitably  used  in  a  consideraUe 
area  oustide  of  these  limits. 

The  authors  are  to  be  congratulated  upon 
the  successful  completion  of  this  notable  work. 

Charles  E.  Bebsobt 

Thb  UNXvxBsrrr  of  Nebraska 

The  Life  of  the  MoUusca.    By  B.  B.  Wood- 
ward.     London:    Methuen    &    Oo.      1913. 
12mo.    Pp.  xii  + 158.    PL  XXXEL,  1  mapu 
This  volume  is  one  of  a  popular  series  in- 
tended to  summarize  existing  published  knowl- 
edge on  the  subject  of  which  it  treats,  and  not 
to  present  fresh  information  or  new  researches. 
It  is  distinctly  not  ecological,  and,  perhaps  in 
deference  to   British  prudishness*   omits  the 
existing  data  on  the  reproduction  of  the  pul* 
monates,  a  body  of  facts  which  have  more  bear- 
ing on  the  life  of  these  moUusks  and  have 
been  more  thoroughly  observed  than  any  other 
phases  of  moQuscan  life. 
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The  plan  includes  a  (somewhat  obsolete) 
system  of  classification,  ^  chapter  on  geological 
history,  one  on  distribution  (such  as  can  be 
obtained  from  existing  manuals),  on  reproduc- 
tion (omitting  reproductive  acts),  on  food, 
evolution,  instinct,  intelligence  and  uses,  with 
an  index. 

Taken  for  what  it  is,  a  compilation  from 
the  literature  for  popular  use,  it  should  not 
be  too  harshly  criticized,  and  in  fact  presents 
a  useful  compendium  of  widely  scattered  data, 
not  elsewhere  brought  together. 

It  is  well  illustrated,  chiefly  by  reproduction 
of  the  plates  of  the  well-known  ''Manual  of 
the  MoUusca,"  by  S.  P.  Woodward,  first  pub- 
lished in  1850,  and  in  its  time  easily  the  best 
of  the  smaller  manuals  of  the  mollusca. 

Taking  into  consideration  the  purpose  of  the 
book,  the  chief  criticism  which  in  justice 
to  the  reader  we  feel  should  not  be  suppressed, 
touches  on  the  too  ready  acceptance  by  the 
author  of  some  statements  by  others  which 
stand  in  desperate  need  of  confirmation. 

For  instance  the  assertion  that  the  murioes 
utilize  the  spur  or  projecting  spine  of  the 
ai)erture  of  the  shell  to  pry  open  bivalves 
which  they  intend  to  devour,  is  almost  pre- 
cisely on  a  level  with  the  statement  that  a  man 
can  sit  in  his  own  lap,  and  would  be  iMSsible 
only  in  space  of  the  fourth  dimension.  In  the 
most  charitable  view  the  author  of  this  asser- 
tion united  to  a  lively  imagination  very  im- 
perfect observation.  Such  notions  touch  the 
imagination  of  the  ignorant,  but  have  no 
proper  place  in  scientific  literature. 

Also  the  assertion  that  the  shell-bearing 
Pteropoda  are  derived  (p.  56)  from  the  Bulla- 
like  Tectibranchs  (originating  with  an  anat- 
omist of  limited  experience  with  mollusks)  is 
hardly  compatible  with  the  ascertained  facts 
that  shell-bearing  Pteropods  occur  in  the  Cam- 
brian; while  the  Bulloid  Tectibranchs  first 
appear  near  the  close  of  the  Carboniferous 

(p.  47). 

Here  and  there  such  questionable  statements 
mar  the  generally  high  average  of  accuracy 
of  this  little  compendium,  but,  on  the  whole, 
it  will  fulfil  a  useful  purpose. 

Wm.  H.  Dall 


PRIKCIPIA   ATMOSPHEHIOA 

1.  Upper  Air  Calculus  and  the  British  Sound- 

ings during  the  International  Weeh  (May 
5-10),  1913.  By  W.  N.  Shaw.  Journal 
of  the  Scottish  Meteor.  Soc,  VoL  XVI., 
No.  XXX.,  p.  167. 

2.  Principia  Atmospherica.     A  Study  of  the 

Circulation  of  the  Atmosphere.  Proc. 
Roy.  Soc.  Edinburgh.  Bead  December 
1,  1913. 

3.  Principia  Atmospherica.     An   address  be- 

fore the  Mathematical  Society,  January 
7,  1914.    Privately  printed. 

4.  The  Interpretation  of  the  Results  of  Sound- 

ings with  Pilot  Balloons.    Quar.  Jour. 

Roy.  Meteor.  Soc,  April,  1914. 
In  these  four  recently  issued  pamphlets. 
Dr.  W.  N.  Shaw,  the  progressive  director  of 
the  British  Meteorological  Office  throws  wide 
open  a  new  door  in  aerology  through  which  we 
seem  to  catch  sight  of  that  great  desideratum, 
the  forecast  based  on  definite  laws,  or  per- 
haps it  would  be  the  part  of  wisdom  to  say, 
definite  foreknowledge  of  the  structure  and 
energy  distribution  in  "highs"  and  "lows" 
in  connection  with  the  flow  of  air  at  different 
levels. 

It  is  only  a  short  time  since  W.  H.  Dines, 
studying  numerous  upper  air  observations, 
came  to  the  conclusion  that  the  differences  of 
pressure  at  the  earth's  surface  were  of  the 
same  order  of  magnitude  as  those  at  a  height 
of  nine  kilometers  and  therefore  the  distribu- 
tion must  be  regarded  as  controlled  by  condi- 
tions at  the  base  of  the  stratosphere.  In  study- 
ing this  remarkable  result,  Shaw  examined  the 
physical  conditions  necessary  for  the  building 
up  of  pressure  between  points  at  the  same 
level  in  two  verticals  and  found  that  the  differ- 
ence in  the  influence  of  the  stratosphere  and 
troposphere  is  attributable  to  the  character- 
istic difference  of  temperature.  He  establishes 
a  formula  for  the  increase  of  pressure  differ- 
ence per  meter  of  height  and  a  second  equa- 
tion which  gives  the  gradient  wind  velocity 
at  any  level.  This  latter  is  used  to  explain 
the  variation  of  wind  velocity  with  height 
and  in  particular  the  falling-off  in  velocity  in 


912 


SCIENCE 


[N.  8.  Vol.  XXXTX.  Na  1016 


the  Btratoephere.  In  the  second  paper  Shaw 
carries  the  aiH[>lication  of  the  equations  some- 
what further  and  making  certain  assumptions 
works  out  temperature  and  pressure  from  wind 
velocity  at  successive  heights.  There  is  also 
a  statement  of  certain  axioms  or  laws  of 
motion  and  applications  of  the  laws  in  prac- 
tical meteorology.  The  laws  stated  briefly  are 
(1)  relation  of  motion  to  pressure;  (2)  com- 
putation  of  pressure  and  application  of  g^aseous 
laws ;  (3)  convection,  which  is  expressed  as  the 
descent  of  colder  air  in  contiguity  with  air 
relatively  warmer;  (4)  the  limit  of  convec- 
tion, defined  as  that  portion  of  the  atmosphere 
where  there  exists  a  sensible  fall  of  tempera- 
ture with  height,  and  (5)  the  law  of  saturation. 
The  irregular  variations  in  temperature- 
difference  as  given  by  a  pair  of  soundings  with 
registering  balloons;  and  the  curious  local 
irregrularities  of  wind  disclosed  by  pilot  bal- 
loon ascents,  hitherto  explained  as  uncer- 
tainties of  observation,  are  now  in  Dr.  Shaw's 
opinion  seen  to  be  important  as  indicating 
complex  structure  of  the  atmosphere.  If 
Shaw's  reasoning  is  correct  then  it  may  be  pos- 
sible to  get  from  one  pilot  balloon  as  much 
information  for  practical  purposes  as  from 
three  registering  balloons.  The  distribution 
of  isobars  at  4  kilometers  as  computed  by 
Teisserenc  deBort  is  also  considered  and  the 
law  of  convection  applied.  One  sentence  is 
significant  and  may  be  quoted.  '*  All  the  main 
air-currents  of  the  globe  have  pressure-distri- 
butions to  guide  them.  They  can  not  usefully 
be  called  convection  currents."  There  is  also 
a  most  suggestive  reference  to  the  flow  of  air 
down  the  Arctic  and  Antarctic  slopes.  It  ap- 
pears likely  that  whenever  in  a  mass  of  air, 
temperature-fall  is  in  the  opposite  direction  to 
pressure-fall,  great  change  in  the  horizontal 
distribution  of  pressure  underneath  is  the  re- 
sult ;  and  many  of  our  local  variations  of  pres- 
sure may  fairly  be  attributed  to  the  reactions 
which  these  cold  masses  of  air  offer  to  the 
attempt  (in  the  end  futile)  of  the  upper  air  to 
steer  them  round  the  pole  from  west  to  east. 
If  left  to  themselves  they  would  circulate  in 
opposition  to  the  circulation  of  the  upper  air 
with  which  they  are  in  perpetual  conflict 


With  regard  to  tropical  revolving  stomis, 
Dr.  Shaw  holds  that  these  must  be  considered 
under  a  different  head,  namely  that  of  tnrba- 
lent  motion,  and  intimates  that  papers  are 
forthcoming  on  this  subject 

The  third  paper  is  largely  made  up  of  tables 
for  facilitating  computation  in  problems  like 
those  referred  to  above. 

In  the  fourth  paper  our  author  deals  with 
examples  taken  from  typical  cases  of  atmos- 
pheric structure  selected  by  Mr.  Cave  for  illus- 
tration by  means  of  photogrraphs  of  models  in 
the  **  Structure  of  the  Atmo^here  in  Clear 
Weather."  Five  distinct  classes  are  considered. 
He  introduces  a  new  conception,  that  of 
operative  pressure.  How  this  is  produced  does 
not  appear  but  if  its  existence  be  granted  and 
the  thermal  structure  of  the  underlying  air, 
then  the  deductions  drawn  follow  with  mathe- 
matical precision.  Instances  of  irregular  dis- 
tribution of  temperature  are  explained  and  in 
the  case  of  one  marked  inversion  it  is  imag- 
ined that  the  construction  was  formed  above  a 
pool  of  cold  air  such  as  would  be  found  over 
fog.  The  result  of  recent  work  is  to  show 
that  as  regards  the  weather  of  the  present  and 
the  immediate  future,  the  operative  pressure 
distribution  and  the  thermal  structure  of  the 
atmosphere  between  it  and  the  ground  ought 
to  be  regarded  as  independent  variables. 

Shaw  looks  forward  to  the  issue  of  maps  of 
the  upper  levels  wherein  cloud  observations 
and  pilot  balloon  data  will  show  what  the 
actual  circulation  at  a  given  level  is.  From 
these  we  may  estimate  the  effect  <m  pressure 
distribution  in  lower  levels. 

The  papers  taken  together  give  a  woiking 
plan  so  far  as  general  atmos^eric  motion  is 
concerned  and  form  a  distinct  contribution  to 
the  solution  of  the  problem  of  the  life-history 
of  cyclones  and  anti-cyclones. 

Alezandeb  McAdb 

Blux  Hill  Meteorological  OBsxavAioaT 


NAVIGATION  WITHOUT  LOGABITHMS^ 

Captain    Gdyou,   of   the   French  navy,   a 
mathematician   of  note,   author   of  valuable 

i^Noavelles    Tables    De    Navigation,"   Emilft 
Gayon.    Berger-Levrault,  Editeors,  Paria. 
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works  dealing  with  the  problems  of  navigation 
and  member  of  various  learned  societies,  has 
devoted  part  of  his  time  since  his  retirement 
to  producing  tables  from  which  a  ''line  of 
position''  (Sumner  line)  can  be  worked  and 
the  ship's  position  thereon  approximately 
determined  with  the  least  labor  and  in  shortest 
time. 

The  tables  are  preceded  by  a  condensed  ex- 
planation for  the  benefit  of  those  who  wish  to 
understand  their  mathematical  development; 
but  the  many  practical  and  efficient  navigators 
who  bother  little  with  theory  will  be  inter- 
ested to  know  what  Captain  Guyou  does,  with- 
out having  to  concern  themselves  as  to  how  he 
does  it. 

Gird  up  your  imagination  and  conceive  the 
world  and  the  heavenly  bodies  as  standing 
still;  suppose,  further,  that  your  ship  is  con- 
nected with  a  heavenly  body  not  directly  over- 
head— the  sun,  for  instance — ^by  a  steel  rod 
having  a  universal  bearing  where  attached  to 
the  ship  and  another  where  attached  to  the 
sun.  Start  up  your  engine  and  let  the  wheel 
alone!  The  ship  will  be  so  controlled  by  the 
rod  that  she  must  describe  an  enormous  circle 
on  the  face  of  the  waters,  having  for  its 
center  that  point  on  the  earth's  surface  at 
which  the  sun  is  then  in  the  zenith.  Mean- 
while, the  rod  describes  an  enormous  cone 
with  the  sun  at  the  B,pex,  and  when  we  con- 
eider  that  the  sun's  altitude,  or  height,  is 
measured  by  the  angle  enclosed  between  the 
rod  and  the  base  of  the  cone  (roughly),  we  can 
realize  that  an  observer  on  board,  taking  the 
sun's  height  with  a  sextant  at  frequent  inter- 
vals, will  get  the  same  height  all  the  way 
around  the  circle. 

The  foregoing  must  be  qualified  in  practise 
because  the  world  does  not  stand  still  and  the 
ship  is  not  going  to  sail  on  a  circular  course; 
true,  she  is  on  the  circumference  at  the  mo- 
ment of  observation,  but  she  may  be  crossing 
it  at  any  angle  because  the  position  of  the 
center  of  the  circle  and  the  direction  in  which 
the  circumference  trends  depend  upon  the  sun 
and  not  upon  the  ship. 

If  the  ship  be  at  rest,  the  observed  altitude 
of  the  sun  will  change  continually  from  hour 


to  hour  because  of  the  apparent  motion  of 
the  sun  in  his  diurnal  course.  If  the  ship  be 
in  motion,  the  observed  altitude  of  the  sun 
will  likewise  change  from  hour  to  hour  not 
only  because  of  the  sun's  apparent  diurnal 
motion,  but  also,  although  by  a  comparatively 
small  amount,  because  of  the  fact  that  the  ship 
is  under  way  pursuing  a  certain  course  and 
making  a  certain  rate  of  speed.  It  is  evident 
that  she  may  be  considered  to  be  crossing  a 
circumference  at  any  moment  and  that  all  sun 
observations  t(iken  at  that  moment  from  ships 
on  different  parts  of  that  circumference  will 
show  the  same  altitude. 

Two  problems  present  themselves  I 

First :  To  find  the  circumference. 

Second:  To  find  the  point  at  which  the  ship 
was  crossing  it  when  the  observation  was 
taken. 

They  have  been  dealt  with  in  various  ways. 
An  able  French  admiral,  Marcq  de  Saint- 
Hilaire,  evolved  an  admirable  solution  by 
working  out  the  distance  from  the  dead- 
reckoning  x)oint — almost  always  more  or  less 
erroneous — ^to  the  circumference;  his  method 
may  be  outlined  as  follows:  the  navigator 
measures  the  height  with  a  sextant,  notes  the 
time,  then  cdlculatea  the  height  he  would  have 
gotten  at  the  dead-reckoning  point  at  the 
moment  of  observation.  If  the  two  heights 
agree  the  dead  reckoning  may  be  accepted  as 
correct,  for  it  coincides  with  the  circumfer- 
ence; this  occurs  but  rarely;  as  a  usual  thing 
the  dead-reckoning  point  falls  several  minutes 
(of  distance)  outside  the  circle  or  within  it, 
two  heights  result,  and  the  difference  between 
them  enables  the  navigator  to  work  out  the 
error  in  distance  from  dead  reckoning  to  cir- 
cumference.   This  solves  the  first  problem! 

The  solution  of  the  second  is  simpler  be- 
cause the  dead  reckoning  is  sufficiently  reli- 
able to  limit  to  a  few  sea-miles  that  portion  of 
the  circumference  at  some  point  in  which  the 
observation  must  have  been  taken.  Since  the 
circle  is  very  large  this  small  portion  of  cir- 
cumference may  be  accepted  as  a  straight  line. 
It  is  the  navigator's  "  Line  of  Position  "  and 
the  ship's  crossing  point  thereon  is  closely 
approximated  by  the  direction  of  the  oenter 
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of  the  circle  from  the  dead-reckoning  point, 
which  direction — since  the  sun  is  the  zenith  of 
the  circle's  center — is  rendered  by  the  azimuth. 

But  this  method,  though  far  the  most  de- 
sirable theoretically,  involves  the  danger  of 
error,  the  time,  labor  and  irritation  insepara- 
ble from  an  appalling  array  of  logarithms — 
I  rejoice  that  I  am  not  called  upon  to  express 
the  sentiments  with  which  a  tired  and  hungry 
man  in  oil-skins  regards  logarithms — ^the  cal- 
culation of  height  at  the  dead  reckoning 
point  calls  for  a  half  dozen,  the  azimuth  for 
three  or  four  more,  and  these  operations  are 
followed  by  an  excursion  into  trigonometry 
to  localize  the  result;  which  result,  if  you  are 
an  amateur,  will  doubtless  be  wrong,  while,  if 
a  professional,  you  will  not  have  tried  it. 

With  Captain  Quyou's  tables  one  enters 
with  true  height  and  declination  in  a  page 
devoted  to  the  approximate  latitude  and  takes 
out  two  numbers,  turns  to  a  page  devoted  to 
the  approximate  hour-angle  and  takes  oat 
two  more.  With  these  numbers  he  does  one 
small  sum  in  addition  and  and  two  in  subtrac- 
tion, then  rules  off  the  ship's  position  on  the 
chart 

One  can  only  admire  the  lofty  unconcern 
with  which  Captain  Guyou  juggles  distances, 
especially  as  he  juggles  them  accurately.  One 
of  his  circles  can  enclose  the  greater  part  of  a 
hemisphere  but  he  does  not  hesitate  to  slide 
it  down  until  the  dead-reckoning  latitude 
coincides  with  the  equator  where  he  performs 
his  mathematical  feat  with  the  two  heights 
before  coolly  sliding  the  circle  back  agraiu*  Of 
course  the  objection  at  once  arises  that  the 
navigator  would  not  have  gotten  the  same  ob- 
served and  calculated  heights  on  the  equator 
that  he  did  get  in  higher  latitudes,  but  here 
Captain  Ouyou's  versatile  resource  comes 
into  play,  for  the  navigator  would  have  gotten 
the  same  number  of  minutes  of  difference  be- 
tween the  two  heights  (expressed  in  minutes 
of  the  respective  latitudes).  This  difference, 
as  we  have  seen  above,  yields  the  error  in  dis- 
tance between  dead  reckoning  and  circumfer- 
ence and  from  it,  in  connection  with  the  azi- 
muth, the  position  can  be  worked  out. 

But  Captain  Ouyou  does  not  slide  down  to 


the  equator  merely  in  search  of  the  above- 
mentioned  error.  He  has  another  purpose  and 
it  is  indeed  ingeniously  accomplished:  we  all 
know  that  the  basis  of  navigation  is  the 
spherical  triangle  and  that  three  parts  of  it — 
two  sides  and  one  angle,  for  instance — ^must  be 
known  before  it  can  be  solved.  But  tables 
calling  for  the  combination  of  three  known 
quantities  throughout  the  extent  of  90"  of 
latitude  and  360"  of  longitude  would  be  pon- 
derous and  impracticaL  With  only  two  known 
quantities  these  objections  do  not  obtain,  but 
two  known  quantities  do  not  suffice  to  solve 
the  problem.  In  drawing  up  his  tables 
Captain  Guyou  has  used  three,  of  which  the 
latitude  is  the  third,  and  has  employed  a  trig- 
onometrical formula  in  which  the  required  re- 
sult is  obtained  by  multiplying  functions  of 
the  two  other  known  quantities  by  the  tangent 
of  one  half  the  complement  of  the  third  (the 
latitude).  Since  he  has  slid  his  circle  down 
until  the  (dead  reckoning)  latitude  coincides 
with  the  equator  his  latitude  is  0";  the  com- 
plement 90";  and  the  tangent  i  90''=1, 
which,  as  a  multiplier,  may  be  disregarded, 
thus  reducing  the  known  quantities  which 
must  be  considered  to  two  and  rendering  the 
tables  practicable. 

Little  knowledge  of  navigation  is  required 
in  using  them.  One  must  understand  reduc- 
ing observed  height  to  true  and  correcting  the 
declination  for  the  moment  of  observation. 
It  is  of  course  necessary  to  be  familiar  with 
the  varieties  of  time  used  at  sea.  In  figuring, 
one  must  know,  and  observe,  the  difference 
between  +  and  — . 

These  moderate  requirements  can  be  mas- 
tered in  a  few  evenings  and  practise  may  then 
be  begun  over  an  artificial  horizon,  or  other- 
wise, for  the  tables  include  a  page  of  direc- 
tions which  cover  all  cases  and  can  be  blindly 
followed  to  a  correct  result.  A  general  con- 
ception of  the  principles  of  navigation  and 
the  problems  involved  will  come  with  practise 
and  the  necessity  of  thinking  out  one's  mis- 
takes, and,  in  a  short  time,  a  new  hand  should 
be  able  to  work  at  sight  with  confidence  and 
accuracy. 

Walter  D.  Bobenbok 


JiTNB  19,  1914] 


SCIENCE 


915 


SPECIAL  ABTICLEB 

WHAT  DOES  THE  MEDINA  SANDSTONE  OF  THE 
NUGARA  SEOnON  INOLUDEt^ 

Most  geologists  will  agree,  if  stated  as  an 
abstract  proposition,  that  a  primary  essential 
of  any  system  of  formational  nomenclature 
is  stability.  In  concrete  examples,  however, 
geologists  display  a  marvelous  facility  in  for- 
getting the  importance  of  such  stability  or  in 
ignoring  any  rules  which  might  bring  it  about. 
This  is  well  illustrated  by  the  present  status 
af  the  term  Medina  sandstone.  In  papers 
which  have  been  read  before  the  Geological 
Society  of  America  during  the  last  two  years 
not  less  than  three  distinct  meanings  have 
been  given  to  this  term.  The  inconvenience 
of  using  any  unit  of  measure  which  fluctuates 
in  length  from  year  to  year  would  be  no 
greater  than  that  of  using  formation  names 
for  the  geologic  scale,  which  may  differ  by 
hundreds  of  feet  in  the  thickness  of  beds  in- 
cluded, according  to  the  date  or  the  individual 
author  concerned.  One  can,  of  course,  and  in 
the  present  chaotic  state  of  geological  nomen- 
clature generally  does,  in  using  a  formation 
name,  indicate  whether  he  accepts  Wm.  Jones's 
or  John  Brown's  definition  of  the  formation. 
He  may  too  have  recourse  to  the  booklets  of 
formation  names  issued  at  intervals  by  some 
surveys,  and  ascertain  what  is  the  most  fash- 
ionable length  during  the  year  in  which  he  is 
writing  for  the  formation  in  question.  While 
these  are  possible  and  at  present  apparently 
necessary  methods  of  indicating  what  one 
means  when  using  a  formation  name,  surely 
it  would  be  better  to  adhere  to  a  standard 
definition  as  we  do  for  such  terms  of  measure 
as  foot  and  meter.  Such  a  standard  definition 
of  a  formation,  of  course,  in  no  way  precludes 
its  subdivision  as  the  prog^ress  of  knowledge 
concerning  it  may  dictate,  accompanied  by 
new  names  for  the  new  sub-units.  In  the 
case  of  names  which  seldom  reappear  in 
the  literature  the  inconvenience  of  changing 
meaning  is  comparatively  small,  but  fluctua- 
tion in  the  meaning  of  such  a  term  as  Medina 

^Published  with  the  permission  of  the  Director 
of  the  G^logleal  Siuvey  of  Canada. 


sandstone  which  occurs  in  most  text-books  on 
geology  and  in  innumerable  geological  papers 
must  lead  to  endless  confusion.  During  the 
last  decade  a  number  of  papers,  perhaps  the 
majority  of  those  dealing  with  the  Silurian  of 
western  New  York,  have  made  the  term 
Medina  include  only  the  100  feet  of  beds 
which  are  chiefly  sandstones  immediately  pre- 
ceding the  Clinton;  the  others  have  included 
these  and  1,100.  feet  of  red  shales  below  them 
as  well  in  this  formation.'  Some  inquiry  into 
the  reason  for  this  wide  diversity  of  usage 
and  suggestions  regarding  the  limitation  of 
this  term  which  the  rules  of  nomenclature 
seem  to  indicate  appear  to  be  in  order.* 

These  rather  surprising  fluctuations  in  the 
thickness  of  the  Medina  sandstone  in  the  same 
section  began  with  Grabau's^  and  Ghadwick's* 
proposals  to  restrict  the  name  to  the  upper 
100  feet  of  Hall's  Medina  sandstone,  the  lower 
1,100  feet  being  named  the  Queenston  shale 
by  Qrabau.  In  raising  the  question  whether 
there  were  good  gprounds  for  restricting  the 
term  to  the  upper  beds  to  which  the  sandstone 
is  almost  wholly  confined,  and  giving  to  the 
lower  shaly  portion  a  new  name,  we  are  con- 
fronted by  two  subsidiary  questions.  (1)  Is  it 
ever  permissible  or  desirable  to  restrict  or 
redefine  the  name  of  a  formation?  (2)  Was 
the  Jas.  Hall  usage  of  Medina  sandstone  which 
Orabau's  proposal  supplanted  identical  with 
the  application  given  the  name  by  Vanuxem, 
who  first  used  it?  Examples  both  of  contrac- 
tion and  expansion  of  the  original  meaning  of 
formation  names  might  be  cited  from  the 
papers  of  various  geologists.  Whether  the 
practise  is  approved  or  censured,  there  is  abun- 
dant precedent  for  emendation  of  the  original 
meaning  of  geologic  names. 

Before  considering  some  of  the  conditions 
under  which  in  the  writer's  judgment  emenda- 

s  Bull.  N.  Y.  State  Mus.,  No.  114,  p.  10. 

s  The  writer  wishes  to  acknowledge  the  privilege 
of  examining  before  preparing  this  paper  a  manu- 
script by  Dr.  £.  O.  Urich  which  treats,  among 
others,  the  question  here  discussed. 

4  SciKNC»,  Vol.  27,  April  17,  1908,  p.  622. 

s  SciSNCS,  VoL  28,  September  11,  1908,  pp.  346- 
348. 
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tion  is  desirable  we  may  revert  to  the  second 
question.  Vannxem*  introduced  the  name 
Medina  sandstone  into  the  literature  in  1840, 
applying  it  to  beds  ''  called  in  former  reports 
the  red  sandstone  of  Oswego.''  A  much  fuller 
description  of  the  Medina  sandstone  was  given 
by  Vanuxem  in  1842J  The  formation  is 
fully  described  in  this  report  from  exposures 
occurring  in  the  Third  District  of  New  York 
to  which  Vanuzem's  work  was  officially  con- 
fined at  that  time.  The  name  Medina  which 
was  given  to  it  was  taken,  curiously  enough, 
from  a  town  about  100  miles  west  of  the 
western  limit  of  Vanuzem's  field  of  work. 
Whether  we  consider  the  type  section  to  be  at 
Medina  or  in  the  third  district  where  the  par- 
ticular section  and  exposures  of  the  forma- 
tion described  are  located,  we  must  go  to  the 
latter  region  to  discover  just  what  is  included 
in  the  term  Medina  sandstone.  It  is  stated 
by  Vanuxem  to  include  sandstones  lying  be- 
tween the  Clinton  above  and  the  Oswego  sand- 
stone below.  It  is  noteworthy  that  Vanuxem's 
definition  of  Medina  contains  no  reference  to 
shale.  All  of  the  occurrences  of  the  Medina 
sandstone  which  he  described  in  the  third 
district  are  described  as  sandstone.  The 
Medina  as  later  defined  by  Jas.  Hall*  in 
western  New  York  is  mainly  a  shale  forma- 
tion comprising  the  100  feet  of  sandstone  just 
below  the  Clinton  together  with  several  hun- 
dred feet  of  red  shale  lying  between  this  sand- 
stone and  the  Oswego  sandstone.  The  ex- 
planation of  this  apparent  discrepancy  between 
the  two  definitions  appears  to  lie  in  the  fact* 
that  the  upper  or  sandstone  part  of  Hall's 
Medina  extends  considerably  further  to  the 
east  than  the  lower  or  shaly  part.  If  Hall's 
lower  Medina  (Queenston  of  Grabau)  does 
not  extend  as  far  east  as  the  section  described 
by  Vanuxem  then  the  original  definition  of 
Medina  includes  only  the  upper  part  of  the 

«  Geol.  Rept.  New  York,  4th  Ann.  Bept.  of  the 
Geol.  Suit,  of  the  3d  Dist.,  1840,  p.  374. 

TGeol.  of  N.  Y.,  Pt.  III.,  3d  Dist.,  1842,  pp. 
71-74. 

8  Geol.  of  New  York,  Pt.  IV.,  1843,  pp.  34-57. 

•  Handbook  New  York  State  Mus.,  No.  19,  Table 
2,  1912. 


beds  ascribed  to  it  by  Hall,  or  that  part  to 
which  this  name  is  restricted  by  Graban. 
Should  this  inference  prove  to  be  true,  then 
Grabau's  usa^e  of  Medina  is  really  a  return 
to  the  original  meaning  and  not  a  restriction 
of  it.  In  this  case  then  it  will  be  in  order  to 
consider  whether  any  good  reason  can  be 
offered  for  following  the  usage  of  Jas.  Hall 
which  makes  the  term  include  some  hundreds 
of  feet  of  beds  which  Vanuxem's  definition 
excluded. 

It  is  proposed  here,  howeyer,  to  consider  t2]e 
question  on  the  assumption  that  the  applica- 
tion of  the  name  Queenston  to  the  shaly,  and 
Medina  to  the  sandy  part  of  Hall's  Medina 
was  an  emendation  of  the  original  usage.  We 
may  first  consider  in  doing  this  some  of  the 
circumstances  which  may  justify  or  necessi- 
tate emendation  of  formation  names.  Under 
the  rules  of  nomenclature  formulated  by  the 
United  States  Geological  Survey  for  the 
guidance  of  its  members  it  is  stated  that 
''each  formation  shall  contain  between  its 
upper  and  lower  limits  either  rocks  of  uniform 
character  or  rocks  more  or  l^s  uniformly 
varied  in  character,  as,  for  example,  a  rapid 
alternation  of  shale  and  limestone."^®  The 
application  of  this  rule  to  the  sediments  in- 
cluded in  Hall's  Medina  would  not  permit 
the  use  of  the  name  in  a  formational  sense, 
since  the  upper  hundred  feet  and  the  beds 
below  are  entirely  diverse  in  character,  the 
latter  being  almost  entirely  a  red  shale,  and 
the  former  chiefiy  a  sandstone  terrane.  This 
lithologic  difference  between  the  upper  and 
lower  terranes,  however,  would  not  necessarily 
militate  against  the  use  of  Medina  in  the 
group  sense.  It  is  in  this  sense  tiiat  the 
name  has  been  used  lately  by  the  N.  Y.  State 
Geological  Survey*^  and  by  the  U.  S.  Geolog- 
ical Survey.**  There  is,  however,  another  and 
very  serious  objection  to  using  the  term  in  the 
gproup  sense.  Until  recent  years  the  upper  and 
lower  divisions  of  the  Medina  were  supposed 
to  represent  the  basal  part  of  the  Silurian.    No 

10  24th  Ann.  Bept.  District  U.  S.  G.  S.,  p.  23, 
1903. 

11  Handbook  19,  1912. 

12  Folio  U.  S.  a.  a,  No.  190,  1913. 
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fossils  have  ever  been  found  in  the  Queenston 
division  in  Western  New  York,  but  the  dis- 
covery of  fossils  in  these  beds  in  Canada  has 
led  geologists  who  are  familiar  with  the  evi- 
dence to  agree  that  they  belong  in  the  Ordo- 
vician  ^stem.^'  The  fossils  which  have  been 
found  in  the  Queenston  near  CoUingwood, 
Ontario/*  place  the  Richmond  age  of  the 
Queenston  beyond  question.  The  fauna  of 
the  upper  Medina,  however,  as  has  long  been 
known,  places  it  in  the  Silurian.  It  is  re- 
ported by  Williams*"  that  evidence  in  the 
shape  of  mud  cracks  at  the  top  of  the  Queens- 
ton indicate  a  stratigraphic  break  between  the 
Queenston  shale  and  the  succeeding  sandstone 
which  is  the  Whirlpool  member*'  of  the 
Medina.  The  Medina  sandstone  of  Hall  in 
either  the  group  or  formation  sense  therefore 
holds  the  anomalous  position  of  including  ter^ 
ranes  which  are  not  only  unlike  in  physical 
characters,  but  which  belong  in  different  geo- 
logical systems  and  are,  moreover,  separated  by 
a  disconf  ormity.  If  beds  can  be  properly  kept 
in  either  the  same  formation  or  group  which 
are  so  whoUy  unlike  as  the  Queenston  shale  and 
the  Medina  sandstone  of  Grabau  and  which 
belong  in  distinct  geological  systems,  then 
the  terms  formation  and  group  have  no  value 
or  definite  meaning  whatsoever  in  geology.  It 
is  a  case  where  the  growth  of  knowledge  has 
made  it  impossible  logically  to  hold  to  the 
earlier  usage  of  Hall.  In  the  light  of  present 
knowledge  a  restriction  of  the  term  so  that  it 
will  not  overlap  systemic  boundaries  appears 
to  be  the  only  feasible  method  of  employing  it. 
Grabau's  emendation  of  Hall's  usage  accords 
vnth  the  pronounced  lithologic  features  which 
distinguish  the  upper  100  feet  of  the  Niagara 
section  from  the  beds  below,  and  also  with  the 
later  knowledge  concerning  the  systemic  rela- 

i»  Grabau,  A.  W.,  Science,  Vol.  22, 1905,  p.  529; 
Bull.  92,  N.  Y.  State  Mus.;  Science,  Vol.  27,  1908, 
p.  622.    Ulrich,  E.  O.,  Bull.  Geoh  Soo,  Am.,  Vol.  22, 

1911,  pi.  27. 

i4PoerBte,  Aug.   F.,  Ohio  Naturalist,  Vol.   13, 

1912,  p.  47. 

IS  Paper  read  before  the  Geological  Society  of 
America,  January,  1914. 

i«  Name  proposed  by  A.  W.  Grabau,  Jowr.  Geol, 
Vol.  17,  1909,  p.  238. 


tions  of  these  beds.  This  application  of  the 
term  Medina,  which  includes  the  Whirlpool 
sandstone  as  its  basal  member  and  the  Thorold 
quartzite  as  its  uppermost  member,  is  the 
usage  which  the  writer  believes  should  and 
will  prevail.  The  new  name  Albion  which  was 
introduced  by  the  writer  in  the  Niagara  Folio*^ 
is  synonymous  with  Medina  as  emended  by 
Grabau.  The  latter  term  is  therefore  entirely 
superfluous  and  should  be  dropped  from  the 
literature. 

Professor  Chas.  Schuchert's  recent  important 
discovery,  that  much  of  the  "  Clinton  "  of  the 
old  reports  of  the  Canadian  Geological  Survey 
lies  entirely  below  the  base  of  the  New  York 
Clinton,  must  be  taken  into  account  in  any 
revision  of  the  Niagara  section.  Beds  in  this 
section  which  have  shown  a  fauna  too  meager 
to  encourage  special  study  heretofore,  and  a 
lithologic  differentiation  too  slight  to  appear 
to  merit  discrimination  as  separate  members 
or  minor  lithologic  units  have  taken  on  new 
significance  and  importance  through  the  work 
of  Schuchert,  Parks  and  Williams  in  the 
region  west  and  northwest  of  the  Niagara 
section.  One  of  these  beds  contains  in  the 
Ontario  peninsula  a  rich  and  partly  unde- 
scribed  faima  which  has  been  referred  to  by 
Schuchert^*  and  Parks^*  as  the  Cataract 
fauna.  The  examination  by  the  writer  of  a 
number  of  sections  holding  this  fauna  in  con- 
nection with  a  review  of  the  Niagara  section 
has  convinced  him  that  all  of  the  terranes 
associated  with  the  Cataract  fauna  are  repre- 
sented in  the  Medina  of  the  Niagara  section. 
These  have  been  given  individual  or  member 
names  in  recognition  of  their  physical  and 
faunal  contrasts  by  Dr.   M.  Y.  Williams.*® 

17  This  name  was  suggested  to  tbe  writer  by  the 
IT.  S.  Geological  Survey  Committee  ou  geologic 
names,  but  since  in  a  Federal  bureau  suggest  and 
command  axe  convertible  terms  the  writer  may  rea- 
sonably disclaim  any  responsibility  for  its  use  as 
well  as  for  the  usage  of  Medina  there  employed. 

IS  Paper  read  before  Geological  Society  of 
America,  January,  1913. 

19 '' Excursions  in  Southwest  Ontario,"  Guide 
Book  No.  4,  pp.  127,  134. 

so  Paper  read  before  meeting  of  the  Geological 
Society  of  America,  January,  1914. 
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Any  detailed  discoMioa  of  the  lithologic  and 
faunal  characteristics  of  these  several  terranea 
will  be  omitted  from  this  paper  since  Dr. 
Williams  will  publish  this  data  at  an  early 
date.  These  are  indicated  in  the  section  givm 
below  which  includes  all  of  the  formations 
cut  by  the  Niagara  Gorge. 


KOraS  ON  1  BHEEF  THTBEOU)  EXPIBWIirr  Vm 


At  the  time  of  the  publication  of  Pr<rfe«ir 
J.  F.  GudNTtatach's  paper  on  thyreoid  fssdiog 
niEperiments  with  the  tadpole  I  was  vorking 
with  some  tadpoles  and  baring  some  extra  om 
I  tried  a  short  but  eimilar  experiment   I  ostd 


'Loekport  dolomite. 

UndiSereDtiaCed  dolomite. 

Oasport   limestoDB. 

Do  Cew  limastone.*'- 
Rocbeeter  abale. 
Clinton  formation." 

Irondoquoit   limestone. 

WaicDtt  limestone. 

Bod  us  shale. 
Medina  formation. 

Thorold  sandstone. 

Grimabr  sandstone.'' 

Cabot  Head  Bbale. 

Mao  i  tout  in  beds. 

Whirlpool  sandBtoDS. 

Ordorieian ^  Queeneton  shale. 

E.   1L   KlHDLK 


"  Name  proposed  by  M.  T.  Waiiama  ia  paper 
read  before  the  Geological  Society  of  America, 
January,  ISU. 

**  Tbe  term  Ginton  baa  been  made  to  (nelnde  in 
certain  publications,  among  them  Folio  190  U.  & 
O.  a,  the  Bochester  shale  in  addiUon  to  the  beds 


tbe  large  bull-frog  tadpoles  which  had  lun 
over  one  winter.  The  hind  limbs  had  begna 
to  develop  and  even  to  joint.  They  van 
divided  into  two  lots,  the  one  for  ccmtrol  and 
the  other  for  experiment.    Tbe  ezperimentd 

hitherto  known  as  Clinton.  Until  satiafaetory  efi' 
denee  has  appeared  however,  for  anch  rerisMn  of 
the  meaning  of  an  old  and  well-established  bsm 
there  appears  to  be  no  reason  for  serionaly  eoa- 
sidering  either  this  proposed  expansion  of  tie 
term  upwards  or  its  expansion  downwards  as  sM 
geologist  proposes.  Frequent  tinkning  with  tke 
meaning  of  well-established  names  is  not  likdj  to 
serve  any  ussfnl  ptirpose.  Whem  reviaioa  of  a 
name  does  appear  to  be  required  it  should,  ii  tte 
writer's  opinion,  be  accompanied  by  a  full  state- 
msnt  of  all  the  evidence  in  the  ease  and  ample  tiai 
for  its  discDssion  should  be  pven  befoie  it  is  ac- 
cepted.    Such  evidence  has  not  appeared  in  ^ 
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lot  was  placed  in  pond  water  without  any  food 
except  for  such  minute  particles  as  may  have 
been  suspended  in  the  water.    They  were  fed 
daily  some  two  grain  Parke  Davis  &  Co.  sheep 
thjrreoid  tablets.     The   tablets  were  ea^rerly 
eaten  by  the  tadpoles  and  except  for  appearing 
rather  sluggish  their  behavior  was  normal.    At 
the  end  of  seventeen  days  the  hind  legs  had 
developed  much  more  and  the  fore  left  leg 
had  come  through  and  begun  to  joint.    There 
seemed  to  be  a  slight  development  of  the  right 
forelimb,  but  it  did  not  come  through  the 
operculum.     The  control  lot  which  had  been 
under  the  same  temperature  and  light  condi- 
tions and  furnished  with  plenty  of  fresh  pond 
water  and  food  showed  a  slightly  increased 
development  of  the  hind  limbs  but  no  signs  of 
any  fore  limbs.    It  became  necessary  at  this 
stage  to  stop  the  experiment  and  the  specimens 
were  preserved  in  formalin.     Unfortunately 
during  moving  all  except  a  half  dozen  of  the 
thyreoid  fed  lot  and  a  few  of  the  control  were 
lost,  but  these  have  been  photographed  and  are 
in  good  condition.    I  cut  open  the  opercular 
wall  on  the  right  side  of  one  of  the  thyreoid 
tadpoles  and  found  a  fore  leg  which  had  begun 
to  develop  but  was  much  shorter  and  less 
advanced  than  on  the  left  side  where  the  limb 
broke  through  of  its  own  accord.    This  experi- 
ment was  too  incomplete  to  have  much  signif- 
icance, but  it  was  interesting  to  note  that  the 
right  fore  limb  only  completely  developed  in 
every  case  of  the  thyreoid  fed  tadpoles  and  in 
the  control  lot  neither  fore  leg  developed  at  alL 
This  exx)eriment  may  be  worth  while  by  sug- 
gesting  more   thorough   and   complete  work 
along  this  line.    It  may  possibly  also  be  sug- 
gestive of  a  method  for  right-handed  people 
to    become    ambidextrous    by    eating    sheep 
thyreoid. 

Paul  Ashley  West 
Baltimore,  Md. 


SOCIETIES   AND   ACADEMIES 

THX    BOTANICAL   SOCIETY   OF  WASHINGTON 

Thx  ninety-seventh  regular  meeting  of  the  Bo- 
tanical Society  of  Washington  was  held  in  the 
Assembly  Hall  of  the  Cosmos  Club,  at  8  T.u,, 
Tuesday,  May  5,  1914.    Messrs.  P.  Y.  Cardon,  G. 


P.  Van  Esseltine  and  A.  B.  Clawson  were  unan- 
imously elected  to  membership. 
The  seientifie  program  was  as  follows: 

Professor  Chas.  O.  Appleman,  ^'The  Physiol- 
ogy of  the  Beet  Period  in  the  Potato  Tuber" 
(with  lantern).  To  be  published  as  a  Maryland 
State  Experiment  Station  Bulletin. 

Dr.  H.  B.  Humphrey,  "A  Recently  Discovered 
Loose  Smut  of  Bye"  (with  lantern).  To  be  pub- 
lished in  Phjftopathology, 

Mr.  L.  H.  Dewey,  ''The  Common  Names  of 
Plant  Fibers." 

Confusion  in  the  names  of  textile  fibers  of  veg- 
etable origin  causes  uncertainty,  financial  loss  and 
injury  to  the  trade.  The  name  ''hemp"  and  its 
forms  in  other  languages  is  the  oldest  name  used 
to  designate  a  plant  fiber.  This  name  is  now  used 
in  many  languages  as  a  specific  term  to  designate 
the  true  hemp,  Cannabis  saiivct,  to  which  in  all 
instances  it  was  first  applied,  and  also  as  a  generic 
term  to  designate  all  long  fibers.  This  double  use 
is  confusing.  The  name  sisal  is  also  being  used 
in  a  similar  double  sense.  The  following  suggestions 
are  made  regarding  the  choice  of  names  of  fibers: 
(1)  Names  in  most  general  use  are  to  be  pre- 
ferred, providing  they  are  not  misleading.  (2) 
The  same  term  should  not  be  used  to  designate 
fibers  from  different  kinds  of  plants.  (3)  One 
name  should  be  used  to  designate  the  fiber  from 
one  kind  of  plant,  irrespective  of  the  country 
where  the  plant  is  cultivated,  or  the  manner  in 
which  the  fiber  is  prepared.  (4)  Geographic  names 
are  objectionable  in  general  terms.  (5)  Names 
that  may  be  adopted  directly  in  all  languages  are 
desirable.  (6)  Single  words  of  not  more  than 
three  syllables  are  best.  P.  L.  Bicker, 

Corresponding  Secretary 

ANTHSOPOLOOICAL    SOCIETY   Or  WASHINCKTON 

At  a  special  meeting  of  the  Society  held  March 
3  at  the  National  Museum,  Mr.  W.  E.  Safford 
read  a  paper  on  "The  Pan-Pipes  of  Ancient 
Peru."  Mr.  Safford  became  interested  in  the 
musical  instruments  of  the  Peruvians  during  a 
cruise  along  the  west  shore  of  South  America  in 
1887.  At  Arica,  near  the  northern  boundary  of 
Chile,  he  found  in  a  prehistoric  grave  two  sets  of 
pan-pipes  made  of  graduated  reeds  closely  resemb- 
ling the  syrinx,  or  fistula,  of  the  ancient  Greeks 
and  Bomans.  On  terra-cotta  vases  were  depicted 
men  playing  these  instruments.  Similar  pipes  made 
of  bone  were  also  found  in  Peru  and  northern 
Chile.  Afterwards  an  entire  orchestra  composed 
of  pan-pipes  was  observed.  These  were  played  in 
pairs,  each  performer  having  a  mate  with  a  com- 
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plementary  instrument  who  played  the  alternating 
notes  of  the  scale.  That  the  pan-pipes  of  the  an- 
cient Peruvians  were  thus  plajed  in  pairs  is  shown 
by  pictures  upon  prehistoric  vases,  in  which  two  in- 
Btruments  are  represented  as  being  connected  by  a 
long  loose  string.  The  pan-pipee  obflerred  were  In 
most  cases  composed  of  16  reeds.  In  two  rows,  one 
row  superimposed  upon  the  other,  the  row  played 
upon  by  the  performer  having  the  reeds  dosed  at 
the  bottom,  the  outer  row  having  reeds  with  an 
opening  at  the  bottom.  The  smallest  pair  pro- 
duced shrill  notes  like  those  of  a  piccolo;  the  larg- 
est pairi  four  times  as  long,  produced  deep  tones 
much  like  those  of  a  barrel  organ. 

At  a  special  meeting  of  the  society  held  March 
4,  at  the  National  Museum,  Dr.  A.  B.  Lewis  gave 
an  address  on  his  "  Travels  in  the  South  Seas  and 
New  Guinea,"  illustrated  with  excellent  lantern 
slides.  The  four  years  1909-13  were  spent  in  the 
interest  of  the  Field  Museum  of  Natural  History 
of  Chicago,  studying  the  natives  and  collecting 
ethnological  material,  chiefly  in  Melanesia.  Many 
of  the  islands  are  only  partially  explored.  Fiji  is 
the  most  civilised.  The  natives  of  Fiji  are  all  pro* 
feesing  Christians,  and  read  and  write  their  own 
language.  Except  the  ordinary  things  of  everyday 
life,  there  is  little  of  the  old  left.  The  native 
Fijian  population  is  about  90,000,  the  European 
3,500,  while  there  are  40,000  to  60,000  Indian  cool- 
ies on  the  sugar  plantations.  New  Osledonia  was, 
for  years,  a  French  penal  colony,  and  the  natives 
are  reduced  to  about  30,000  located  on  reservations, 
much  as  our  American  Indians.  Some  of  the  large 
islands  of  the  New  Hebrides  are  still  wild  and  un- 
safe. To  the  ethnologist,  Malekula  is  the  most  in- 
teresting. Over  20  languages  are  spoken  on  this 
one  island,  to  say  nothing  of  dialects.  On  the  Sol- 
omon Islands  there  are  probably  not  over  800 
Europeans.  New  Guinea  is  the  most  interesting 
island  of  all.  Except  Greenland,  it  is  the  largest 
in  the  world,  and  the  least  known.  New  Guinea  has 
never  been  crossed  except  near  the  ends.  More 
time  was  spent  on  New  Guinea  than  anywhere  else. 
A  considerable  portion  of  the  coast  was  visited  and 
short  trips  made  toward  the  interior.  There  are 
but  few  Europeans  in  New  Guinea,  the  greater 
number,  about  1,000,  being  in  the  British  portion. 
A  considerable  number  of  these  are  gold-diggers. 
In  (German  New  Guinea  there  are  about  200  Euro- 
peans, and  in  the  Dutch  portion  not  over  50.  The 
old  condition  of  warfare  among  the  natives  has 
been  stopped  as  far  as  the  government  can  extend 
its  influence. 


At  the  473d  regular  meeting  of  the  society,  held 
March  17  in  the  National  Museum,  Dr.  J.  Welter 
Fewkes  delivered  an  address,  illustrated  with  Isa- 
tern  slides,  on  his  "Egyptian  Experiences."  He 
considered  especially  the  signiflcanoe  of  certain 
parallelisms  in  cultural  objects  of  the  Stone  Age 
of  Egypt  and  the  Gila  Valley,  Arizona.  These  re- 
semblances he  ascribed  in  part  to  the  influence  of 
irrigation.  Through  the  cultural  isolation  of  the 
Nile  Valley  in  Neolithic  times  it  was  protected 
from  outside  marauders.  Social  advancement  at 
the  dawn  of  history  was  due  to  the  influx  of  for- 
eign ideas  from  the  east  and  to  the  cooperative 
union  of  clusters  of  villages  or  nomes  in  order  to 
more  effectually  irrigate  the  valley.  This  coopen- 
tion  of  the  rulers  of  Neolithic  Egypt  led  to  the  rise 
of  a  Great  House  or  Pharaoh.  To  this  cooperation 
in  constructing  irrigation  ditches  may  be  traced  a 
system  of  enforced  labor  in  which  the  Pharaoh  not 
only  acquired  all  cultivated  land  and  the  water 
which  alone  made  agriculture  possible,  but  also  eon- 
trolled  all  labor  of  the  inhabitants.  To  these  rights 
acquired  from  the  rulers  of  the  nomes  in  very 
early  times,  may  be  traced  the  powers  exercised  in 
constructing  the  magnificent  monuments  that  are 
the  world's  wonders. 

In  Neolithic  Egypt,  there  was  a  succession  of 
villages  strung  along  the  river,  each  independent  of 
the  other,  like  a  cluster  of  pueblos  in  Arisona. 
The  remains  of  architectural  constructions  at  this 
early  epoch  still  remain  and  are  sometimes,  as  at 
El  Kab,  well  preserved.  They  are  rectangolar, 
massive,  walled  forts  with  an  encircling  wall  of 
clay  not  unlike  the  compounds  at  Casa  Grande  in 
Arizona.  Within  these  enclosures,  in  Egypt  and 
Arisona  alike,  were  mud  or  clay  built  temples,  pub- 
lic buildings  and  houses  of  priests,  while  around 
them  were  dusters  of  the  mean  hovels  in  which 
lived  the  people  like  the  present  Egyptians.  The 
dead  were  buried  in  neighboring  mounds,  placed 
with  knees  drawn  to  the  chin  and  sanouaded  by 
mortuary  offerings.  These  graves  were  rude  exca- 
vations with  floor  of  straw  and  roof  of  mud  and 
boughs.  Many  resemblances  between  areheolog- 
ical  objects  from  the  Stone  Age  in  Egypt  and  in 
the  Gila  Valley  were  pointed  out.  Among  these  aie 
weapons,  stone  implements,  pottery  and  ita  symbolic 
decorations,  flat  basket  trays,  bone  and  other  speci- 
mens. Certain  common  conditions  of  environment 
and  the  necessity  for  artificial  irrigation  had  kd 
the  Stone-Age  people  of  different  races,  without 
connections,  to  develop  a  parallel  culture. 
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W^Mmiiamn^  V,  T. 


Enough  is  sometimes  too  much,"  says 
the  newspaper  philosopher.  I  suspect  some 
of  you  are  thinking  right  now  that  we  have 
already  had  enough  systematic  botany,  but 
as  briefly  as  I  can  I  wish  to  try  to  show  you 
that  while  it  is  true  that  we  have  already 
had  too  much,  it  is  equally  true  that  we 
have  had  too  little. 

Do  not  feel  alarmed  because  of  the  mag- 
nitude of  my  subject.  I  shall  not  deal 
with  it  as  a  whole— only  certain  phases  of 
it  and  their  influence.  Before  attempting 
my  main  message  may  I  voice  a  plea  for 
the  old-time  systematic  botany!  It  is  of 
course  primarily  the  handmaid  to  all  of  the 
other  subdivisions  of  the  science,  but  apart 
from  that  is  it  not  in  itself  a  desideratum 
of  no  small  moment  t 

It  trains  the  perceptive  faculties,  teach- 
es orderliness,  develops  judgment  and 
strengthens  reason.  It  is  therefore  a  cul- 
tural course  of  no  small  significance  to  all 
who  take  it  and,  as  some  of  us  know,  the 
source  of  much  pleasure  to  many.  There 
is  a  saving  grace  in  botany  not  found  in 
most  of  the  other  sciences  and  this  is  exer- 
cised through  taxonomy  more  fully  than 
through  all  its  other  divisions  combined. 
S3rstematic  work  for  its  own  sake  is  dis- 
tinctly worth  while.  It  develops  in  the 
student  or  the  amateur,  who  achieves  a  fair 
measure  of  success,  a  feeling  of  confidence 
in  himself  and  gives  that  stimulus  for 
further  mental  effort  that  only  the  con- 
quering of  a  definite  problem  affords.  In 
this  respect  it  may  be  compared  to  mathe- 

1  Bead  before  the  Botanical  Society  of  America 
at  Atlanta,  December  30,  1913. 
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matics,  with  the  added  advantage  that  the 
flavor  of  the  pleasure  derived  recurs  again 
and  again  as  the  fields  and  woods  minister 
to  his  life,  and  spring,  summer  and  au- 
tumn, yes,  and  even  winter,  in  turn  speak 
to  him  who  understands  their  glad  greet- 
ings of  the  passing  years. 

Let  no  one  imagine  that  it  is  merely 
easy  recreation  for  the  dilettante  in  science. 
It  is  a  man's  job.  Any  one  who  succeeds 
in  S3rstematic  work  would  measure  up  well 
in  the  philosophical  subjects.  Manirals 
and  keys  can  be  made  only  for  those  who 
can  read  as  much  between  the  lines  as  in 
them ;  those  in  whom  the  power  of  discrim- 
ination becomes  strongly  developed  but 
who  ease  up  its  severity  by  the  due  exercise 
of  judgment  and  reason. 

Systematic  botany  furnishes  to  the  aver- 
age layman,  who  is  scientifically  inclined, 
a  more  continuous  incentive  for  pleasurable 
and  inspiring  contact  with  the  world  about 
him  than  any  other  subject  that  claims  to 
be  worthy  of  his  attention.  It  may  be  that 
it  represents  the  primitive  phase  of  our 
development,  but  does  not  all  development 
begin  with  the  primitive  t  That  some  never 
get  beyond  the  primitive  stage  is  neither 
here  nor  there.  The  same  would  be  found 
true  in  any  other  subject  whatsoever.  I 
raise  the  question  if  it  is  not  largely  true 
that  the  best  botanists  we  have  or  have  had 
began  their  career  as  systematistsf  Were 
they  not  led  into  the  subject  by  this  doort 
Their  love  for  plants,  their  desire  to  know 
them,  determined  their  careers.  We  may 
be  evolving  greater  and  greater  men  in  the 
science,  but  even  these  must  of  necessity 
touch  at  least  the  high  points  in  the  road 
by  which  the  race  of  botanists  have  at- 
tained the  crowning  glory  of  the  present 
The  recapitulation  theory  is  as  universally 
applicable  as  the  theory  of  evolution  itself. 

Let  us  look  a  little  farther  into  the  ca- 
reers of  those  whose  names  have  come  down 


from  a  former  generation.  To  save  time 
we  will  take  a  single  example,  one  who  was 
not  only  a  systematist,  but  the  peer  of  any 
in  his  generation  in  every  other  line.  His 
name  is  known  to  more  people  in  America^ 
even  a  quarter  of  a  century  after  his  death, 
than  that  of  any  other  botanist  of  any 
time  or  place.  His  bust  found  its  way  into 
the  "Hall  of  Fame'*  because  he  did  more 
than  any  one  else  to  make  it  possible  for 
people  to  know  plants.  He  was  admired 
and  loved  in  his  day  and  now  because  of 
his  '^ Manual"  and  the  accompanying  "'Les- 
sons.'* Let  it  not  be  forgotten  that  he 
would  still  have  been  a  distinguished  bot- 
anist had  he  given  no  thought  to  syste- 
matic work.  His  grasp  of  structural  and 
physiological  problems  was  far  in  advance 
of  his  time,  and  who  knows  whether  even 
his  philosophy  may  not  prove  to  have  been 
more  profound  than  some  of  his  critics  will 
now  admit  f  Dr.  Qray  found  his  way  into 
the  hearts  of  the  people  and  enriched  their 
lives  by  opening  for  them  a  larger  world 
than  would  otherwise  have  been  possible 
to  them. 

It  is  true  that  in  all  the  botanical  fields 
there  are  great  outstanding  characters 
whom  we  do  not  ordinarily  think  of  as 
systematists.  These  are,  however,  men  or 
women  who  have  rendered  some  signal  serv- 
ice to  the  race  by  promoting  its  physical  or 
economic  welfare,  but  even  these  did  much 
of  systematic  work  before  they  were  able 
to  share  with  others  the  results  of  their 
achievements.  Again^  to.  take  but  one  ex- 
ample, we  have  in  Pasteur  a  name  that  will 
live  so  long  as  living  things  are  subject  to 
attack  from  microorganisms.  He  made  the 
race  his  debtor,  not  only  by  what  he  him- 
self achieved  in  bacteriology,  but  by  open- 
ing the  way  into  the  new  field.  The  work 
of  his  disciples  in  preventing  and  allevi- 
ating suffering  in  man  and  beast  must  also 
in  part  be  accounted  unto  him  for  right- 
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eousness.  Such  men,  however,  were  enter- 
ing new  fields  and  had  to  create  descrip- 
tions and  systems  of  classification  as  a 
foundation  for  their  work  and  as  a  medium 
of  communication  with  their  fellows.  Thus 
we  have  come  back  to  the  original  state- 
ment, systematic  botany  is  primarily  the 
handmaid  to  all  the  other  subdivisions  of 
the  subject. 

Having  said  this  much  in  commendation 
of  taxonomy  in  general,  kindly  permit  now 
a  brief  consideration  of  its  trend  and  influ- 
ence. If  taxonomy  and  taxonomists  are 
gaining  in  prestige  and  power,  if  the  other 
departments  of  botany  are  each  year  being 
better  served,  if  the  average  layman  in  the 
field  finds  it  easier  to  know  the  plants 
themselves  we  may  congratulate  ourselves 
and  say  that  all  is  well.  If  the  reverse  is 
true,  something  is  radically  wrong.  A  can- 
cer is  eating  its  way  into  a  vital  part  of 
the  body  of  our  science. 

Taxonomists  were  never  so  numerous 
nor  more  active  than  now.  But  all  activity 
is  not  necessarily  progress.  Motion  up  and 
down  may  be  spectacular  and  nothing  more. 
Never  were  there  so  many  devoting  them- 
selves to  this  subject  professionally  as  at 
present.  Literature  is  piling  up  volume 
upon  volume.  Before  we  can  determine 
whether  this  is  progress  or  recession  we  shall 
have  to  try  to  find  the  purpose  of  it  all. 
The  description  and  classification  of  plants 
is  not  in  itself  an  end.  It  is  a  means  to 
an  end  and  that  end  not  for  the  specialist 
himself,  but  rather  for  his  colleagues  in 
other  lines  and  for  the  great  army  of  intel- 
ligent men  and  women  who  love  plants  for 
their  own  sakes. 

The  reasons  why  people  may  wish  to 
know  plants  are  many,  most  of  them  en- 
tirely worthy.  No  reason  is  more  legiti- 
mate than  the  mere  desire  to  know  that  is 
almost  universal  until  our  method  of 
education,  or  lack  of  method,  kills  the  de- 


sire. Desire  that  is  never  satisfied  dies 
afterwhile.  The  child  asks,  **  What  is 
ity  but  when  it  has  received  the  answer, 
*  *  I  don 't  know ;  stop  bothering  me, ' '  seventy 
times  seven  its  interest  either  wholly  dies 
or  it  seeks  outlet  in  other  channels.  The 
furore  of  enthusiasm  about  nature  study 
I  fear  has  largely  spent  itself.  The  best 
statement  of  the  purpose  of  nature  study 
that  came  to  me  was  "It  aims  to  keep  alive 
the  child's  tentacles  of  inquiry."  Are  we 
not  largely  failing  in  the  attainment  of 
this  meritorious  aim?  If  so,  whyt  As  I 
know  our  schools  it  is  primarily  because  of 
the  lamentable  ignorance  of  all  nature 
subjects  by  the  teachers.  Not  only  by 
teachers  in  general,  but  by  those  profess- 
ing to  teach  botany  in  our  high  schools.  A 
large  majority  of  them  wouldn't  know  an 
elm  from  a  holly  or  an  evening  primrose 
from  a  lily.  I  have  seen  them  by  the  score 
in  my  state  and  most  of  them  came  from 
outside  schools  of  high  standing  where  they 
had  been  trained  in  the  cytology  of  plants 
that  they  never  saw  and  in  the  ecology  of 
plants  that  were  left  behind  in  the  dreams 
and  environment  of  yesterday.  You  may 
wonder  how  this  relates  itself  to  my  sub- 
ject. But  listen!  There  is  no  reason  for 
the  existence  of  the  professional  systematist 
(apart  from  the  growth  and  pleasure  it 
yields  him  personally)  unless  his  efforts 
produce  results  that  make  it  more  easily 
possible  for  others  to  know  the  plants  in 
which  they  become  interested.  If  he  fails 
in  this  one  thing  he  fails  in  all.  May  we 
not  judge  by  the  indifference  of  the  multi- 
tude to  our  work;  by  the  hopelessness  of 
the  amateur  who  tries  to  acquaint  himself 
with  the  plants  of  his  district;  by  the  dis- 
trust of  their  results  by  even  professed 
systematists,  and  by  the  none  too  well  con- 
cealed cynicism  of  our  colleagues  in  other 
lines,  that  we  are  failing  in  this?  There 
seems  to  be  nearly  universal  agreement 
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that  it  has  become  increasingly  difficult  for 
every  one,  for  any  one,  to  state  with  any 
degree  of  definiteness  the  correct  name  of 
any  considerable  number  of  plants.  That 
we  are  in  a  muddle  is  evident.  That  we 
shall  never  be  able  to  clear  it  up  I  do  not 
believe.  I  shall  not  pretend,  however,  that 
I  am  wise  enough  to  tell  you  how  this  is 
to  be  done.  I  very  much  doubt  if  any  one 
knows  at  present  just  what  to  do  next,  but 
at  least  no  harm  can  come  from  a  free  dis- 
cussion. If  we  but  knew  just  what  has 
gotten  us  into  our  present  plight  it  would 
simplify  matters,  but  even  then  the  appli- 
cation of  the  remedy  would  be  difficult 
We  have  each  so  long  been  a  law  unto  our- 
selves that  it  will  be  impossible  to  secure 
any  considerable  unity  of  action  at  once. 
Particularly  will  this  be  true  if  there  is 
no  agreement  that  a  remedy  is  needed. 
Some  will  feel  so,  in  spite  of  the  fact  that 
a  large  majority  of  the  botanists  of  this 
country  would  subscribe  to  the  following 
arraignment:  Our  work  has  been  analytic, 
not  constructive.  We  have  dismembered 
organisms  and  held  up  to  view  their  com- 
ponent parts.  We  have  been  looking  for 
differences  and  with  such  amazing  success 
that  the  fundamental  resemblances  have 
largely  escaped  our  notice.  We  have  thus 
produced  a  pot-pourri  that  is  the  despair 
of  every  one  except  ourselves,  and  most  of 
us  do  not  know  how  to  unravel  our  own 
mysteries. 

I  know  this  is  a  terrible  charge  to  lay  at 
our  own  doors,  but  perhaps  it  comes  with 
better  grace  from  one  whom  others  have 
chosen  to  consider  as  particeps  criminis, 
I  dare  not  flatter  myself  that  I  have  been 
even  one  of  the  chief  offenders,  but  I  ac- 
knowledge with  humiliation  that  I  have 
had  a  small  share  in  producing  the  disaster 
that  has  overtaken  us.  I  now  stand  before 
you  thoroughly  repentant.  Would  that  I, 
like  the  reformed  inebriate  or  the  reclaimed 


sinner,  could  preach  a  gospel  of  reform 
with  such  fiery  zeal  that  I  should  reach  my 
erring  brothers. 

I  know  that  only  the  dead  make  no  mis- 
takes. We  have  been  passing  through  a 
period  of  great  botanical  activity  and  he 
who  has  not  made  many  mistakes  is  not 
much  of  a  botanist.  It  is  better  to  have 
been  alive  for  a  decade  and  have  to  face 
our  errors  than  to  have  been  lying  immobile 
blankly  gazing  at  the  stars  for  a  millen- 
nium. However,  there  is  no  virtue  in  mis- 
takes as  such.  Our  endeavor  should  be  the 
maximum  of  activity  and  progress  with  a 
minimum  of  error  and  lost  motion. 

That  the  names  of  plants  have  become  so 
unnecessarily  burdened  with  sjmonyms 
may  be  partly  accounted  for  by  the  follow- 
ing considerations. 

1,  We  have  been  so  busy  looking  for 
differences  that  we  have  forgotten  that 
classification  is  fundamentally  based  upon 
resemblances.  A  distinguished  systematist 
has  said  that  there  are  two  kinds  of  botan- 
ists— ''those  who  see  differences  and  those 
who  do  not."  I  fear  that  some  of  the 
former  class  have  had  their  discriminating 
faculties  over-stimulated,  since  species  have 
been  founded  upon  and  keyed  out  upon 
such  valueless  characters  as  one  fourth  mm. 
in  the  length  of  the  stigma  and  scores  of 
others  even  less  evident. 

2.  We  have  thrown  down  the  old  concept 
of  a  species  and  we  find  ourselves  in  a 
jungle  of  illy  defined  forms  out  of  which 
we  shall  never  be  able  to  come  until  we  are 
willing  to  chop  out  the  water  sprouts  that 
grow  among  and  often  from  the  loftier 
trees.  Time  tests  many  speciea.  It  is  not 
conclusive,  but  it  is  very  presumptive  evi- 
dence against  their  validity  if,  as  yean 
pass  and  further  collections  are  made,  no 
other  specimens  are  referred  to  them.  In 
examining  the  material  in  any  large  her- 
barium one  finds  many  such  hermit  sheets. 
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Let  me  suggest  that  there  are  also  two 
kinds  of  species,  those  that  exist  more  or 
less  well  defined  in  natare  and  those  that 
have  only  an  academic  standing.  Into 
which  category  the  different  ones  will  ulti- 
mately fall  is  not  in  the  x>ower  of  any  one 
mind  to  settle,  for  we  recognize  the  truth  as 
expressed  by  Dr.  Gray  when  he  said : 

Species  .  .  .  are  not  facts  or  things,  but  judg- 
ments, and  of  course  fallible  judgments;  how  fal- 
lible the  working  naturalist  knows  and  feels  more 
than  any  one  else. 

We  often  hear  of  *' critical  species'*  and 
arguments  are  multiplied  to  defend  their 
retention  in  literature.  Surely  it  is  true 
that  some  of  them  are  valid  and  stronger 
even  when  held  on  avowedly  technical 
characters  than  some  of  the  supposedly  evi- 
dent ones  that  have  long  been  accepted. 
Nevertheless,  one  can  not  help  suspecting 
that  the  condition  of  many  of  these  is  so 
** critical''  that  they  can  not  long  survive 
the  untoward  conditions  that  a  general 
upheaval  in  systematic  botany  will  super- 
induce. 

3.  Some  of  the  synonyms  are  the  direct 
result  of  mistakes  other  than  that  of  draw- 
ing overfine  distinctions.  To  enumerate 
the  countless  causes  for  these  errors  is 
neither  desirable  nor  possible.  For  each 
there  is  alwa3rs  an  explanation,  not  neces- 
sarily an  excuse.  As  already  stated,  error 
is  inseparable  from  activity.  Legislation 
that  would  limit  publication  to  those  hav- 
ing experience  and  who  are  working  in  a 
proper  environment  would  be  desirable  but 
for  two  things:  (a)  It  would  cut  off  the 
future  supply  of  systematists  and  (b)  it  is 
impossible  of  enforcement.  Since  prohibi- 
tion is  scarcely  possible  and  surely  not 
desirable,  regulation  might  be  attempted* 
Seriously,  why  should  any  one  publish  a 
species  in  a  genus  in  which  the  known  in- 
digenous ones  are  not  all  clear  to  him,  un- 
less it  be  in  a  genus  separable  into  strongly 


marked  sections.  In  that  case  one  might 
work  with  some  assurance  of  certainty  if 
all  the  species  in  the  section  were  known. 

4.  It  sometimes  proves  disastrous  to  as- 
sume, as  is  often  done,  an  inherent  im- 
probability that  the  same  species  will  not 
be  found  in  districts  widely  separated 
geographically.  Environmental  factors 
must  be  reckoned  with  and  these  have  a 
trick  of  repeating  themselves  in  far  distant 
and  most  unexpected  places.  Mistakes 
would  be  enormously  reduced  if  every  one 
was  expected  to  definitely  locate  the  pro- 
posed species  in  the  genus,  keying  out  the 
species  if  necessary,  or  only  those  of  the 
section  should  its  sectional  relationship  be 
apparent. 

It  is  one  thing  to  describe  a  plant  and 
say  (as  I  and  others  have  done)  ^^appar- 
ently not  very  near  any  of  the  hitherto 
known  species."  It  is  quite  another  to  so 
describe  it  that  it  shall  be  properly  con- 
trasted with  its  nearest  ally  and  its  setting 
in  the  genus  made  evident. 

It  is  always  hazardous  to  publish  in  a 
large  genus  unless  the  examination  of  its 
content  amounts  practically  to  a  tentative 
monograph.  Take  a  genus  at  random, 
Arnica  for  instance,  and  even  a  superficial 
examination  of  the  material  in  any  large 
herbarium  will  reveal  a  number  of  good 
species  each  of  which  has  been  character- 
ized by  several  during  the  last  two  decades, 
apparently  because  each  felt  free  to  assume, 
for  instance,  that  Colorado  and  Washington 
were,  for  phytographical  purposes,  on 
different  planets. 

5.  Another  source  of  error  lies  in  our 
adherence  to  different  codes  or  to  no  codes 
at  all.  International  law  and  comily  are 
swept  aside.  Lawlessness  alwa3rs  did  mean 
anarchy  in  political  and  social  life,  and  it 
has  brought  the  same  result  in  taxonomic 
nomenclature.  The  moral  is  not  hard  to 
find. 
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6.  Oor  strength  has  not  all  been  used  in 
the  promotion  of  constractiye  work.  We 
spend  too  much  time  in  criticizing  the  work 
of  others  or  defending  our  own  species. 
Natarallj  our  own  children  are  much  bet- 
ter than  others,  but  I  doubt  if  we  gain  much 
hj  rushing  to  their  defense  whenever  thej 
are  attacked.  This  species-mofcin^jf  is 
merely  for  a  day;  species  characterization 
is  for  all  time.  It  is  true  that  they  may  be 
thrown  down  to-day  and  erected  to-morrow, 
but  in  the  course  of  time  the  worthy  will 
be  established  and  the  worthless  will  go  to 
synonywiy.  To  love  our  own  is  well,  but 
to  love  them  so  well  as  to  be  willing  to 
juggle  the  testimony  is  vicious.  Pages  and 
pages  are  wasted  in  criticism,  recrimina- 
tion and  the  imputing  of  wrong  motives. 
The  inezi>erienced  alone  are  convinced  by 
such  speciousness.  Those  who  have  learned 
wisdom  know  that  the  attacked  party,  were 
he  so  minded,  could  put  up  an  equally 
effective  defense.  Is  it  not  better,  how- 
ever, to  use  all  available  time  in  productive 
work,  knowing  that  nothing  gets  its  final 
rating  until  established  or  disestablished 
by  critical  monographic  woi^.  The  one 
thing  we  can  not  afford  to  be  guilty  of  ia 
insincerity.  We  simply  must  deal  honestly 
with  nature  and  justly  with  the  woi^  of 
our  fellows.  Personally  I  would  rather 
my  whole  brood  should  perish  than  to  save 
even  the  most  promising  by  dissimulation 
or  misrepresentation. 

But  I  must  not  carry  the  inquiry  as  to 
causes  further.  There  are  many  questions 
I  had  intended  to  raise,  but  time  will  not 
permit  I  must  condense  into  a  few  para- 
graphs just  a  thought  as  to  the  influence 
of  the  chaotic  condition  of  taxonomy  upon 
the  progress  of  our  science  as  a  whole. 
Morphology,  physiology,  ecology  and  econ- 
omic botany  in  its  scores  of  applications 
have  all  gone  forward  by  leaps  and  bounds, 
but  it  is  (dare  I  say  itf)  in  spite  of,  not 


by  the  aid  of  taxonomy.  Our  unstable 
nomenclature,  involved  synonymy,  multitu- 
dinous, often  '' half-baked''  species  have 
produced  the  conditions  described  in  Hor 
paper.  The  effect  must  of  necessity  be  to 
retard,  to  discourage,  to  divert  effort 

Now  lest  I  be  misunderstood  let  me  say 
that  taxonomic  work  has  not  all  been  mis- 
directed— ^far  from  it  Keenness  of  obser- 
vation and  great  powers  of  discrimination 
are  noteworthy  in  the  work  done.  It  is 
not  so  much  that  what  has  been  done 
should  not  have  been  done,  but  rather  that 
much  greater  ^ort  ought  to  have  be^ 
made  to  relate  recent  work  to  that  which 
had  gone  before.  Synthesis  should  have 
followed  so  closely  upon  the  analysis  of 
the  elements  of  our  flora  that  duplications 
would  promptiy  have  been  discovered  and 
the  relation  of  each  element  to  the  other 
detected  and  stated. 

If  we  will  keep  in  mind  that  technical 
systematic  work  does  not  exist  primarily 
for  its  own  sake;  that  when  it  ceases  to  be 
a  means  of  culture  and  pleasure  to  others; 
that  when  it  becomes  burdensome  to  and 
unworkable  by  our  fellow  botanists  in  other 
lines — ^the  chief  reasons  for  its  existence 
have  passed,  then  we  shall  see  more  dearly 
what  yet  remains  to  be  done.  We  need  to 
popularize  our  subject,  but  not  by  writing 
down  to  those  who  know  littie  and  care 
less,  but  by  classifying  our  woik.so  tiiat 
those  who  wish  to  know  shall  be  able  to 
understand.  We  need  more  local  descrip- 
tive floras  with  well-made  keys  and  illus- 
trations. Our  manuals  have  become  too 
bulky;  we  cover  so  much  territory  that 
the  species  are  necessarily  very  numerous. 
The  more  species  there  are  in  a  given  genus 
the  more  complicated  the  key  and  the 
slighter  the  differences  that  separate  tiie 
species.  We  ought  to  have  many  hand- 
books and  pocket  manuals  such  as  the  one 
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Professor  and  Mrs.  H.  M.  Hall  have  given 
us  of  the  Yosemite. 

We  have  had  a  feeling  that  our  mannala 
must  cover  vast  sections  of  the  country, 
many  hundreds  of  thousands  of  square 
miles;  that  they  must  be  complete,  ac- 
counting for  everything  ever  mentioned. 
As  a  result  much  is  found  in  our  volumes 
that  describes  things  that  do  not  exist,  are 
very  rare  or  have  only  historical  interest 
for  the  technically  trained.  I  am  pleading 
for  those  who  want  to  know  the  plants  that 
relate  themselves  to  their  professional 
work,  to  their  mental  life  or  to  their  recrea- 
tions. Please  note  I  said  know  the  plants, 
not  know  plant  names.  No  one  wishes  to 
know  names  apart  from  the  plants  in  which 
he  is  interested.  Knowing  the  plant  is  first, 
and  then  a  name  becomes  indispensable. 

And  why  not  a  name  instead  of  a  manu- 
factured phrase  palmed  off  as  an  English 
name  Y  In  what  respect  is  * '  purple-stemmed 
swamp  beggar  ticks"  better  than  the  namet 
We  use  geranium,  magnolia,  fonfythia,  and 
scores  of  others.  Why  not  phlox,  merten- 
sia,  chrysopsis  or  practically  any  other 
generic  name?  It  is  true  this  only  desig- 
nates the  genus,  but  this  is  all  that  many 
who  are  intensely  interested  in  the  plants 
care  to  know,  as  exemplified  by  our  use 
of  the  words  clematis,  chrysanthemum, 
lupines  and  roses.  Those  who  wish  to 
designate  the  species  can  do  so  with  more 
celerity  and  certainty  by  saying  Phlox 
glabrata  than  by  smooth-leaved  sweet 
William.  In  my  recent  "Spring  Flora" 
I  proposed  this  use  of  the  generic  name 
seriously  and  I  wish  to  assert  that  I  have 
seen  no  reason  for  changing  my  opinion. 

In  closing  let  me  express  the  belief  that 
we  are  on  the  eve  of  a  new  era.  Already 
the  pendulum  is  swinging  back.  The  dis- 
memberment of  genera  and  the  multiplica- 
tions .  of  species  proceed  more  cautiously. 
New  species  will  continue  to  be  found  even 


in  this  country  (hundreds  of  them).  These 
ought  to  be  and  will  be  published.  So  long 
as  work  is  done  errors  must  occur,  but  the 
percentage  of  error,  let  us  hope,  will  be 
greatly  reduced,  while  the  disturbing  effect 
will  be  minimized  by  more  and  more  of 
CQUstructive  work  of  the  compendium  type. 


AvEN  Nelson 


Univeesity  of  Wyomeno, 
Laraxix,  Wyo. 


ON  AN  EXPEBIMENTAL  DETEBMINATION 

OF  THE  EABTH'8  ELASTIC 

PB0PEBTIE8 

It  is  well  known  that  the  ocean  tides  are 
caused  by  the  differences  in  the  attraction  of 
the  sun  and  moon  for  the  surface  and  center 
of  the  earth.  These  differential  forces  are 
very  small  compared  with  the  attraction  of  the 
earth  for  bodies  on  its  surface;  in  round  num- 
bers the  joint  tidal  force  of  the  sun  and  moon 
on  a  body  at  the  earth's  surface  under  the 
most  favorable  circumstances  amounts  to  only 
about  1/10,000,000  of  the  weight  of  the  body. 
This  force  would  deflect  the  bob  of  a  plumb 
line  10  feet  long  from  its  normal  position  only 
about  1/100,000  of  an  inch.  This  deviation 
corresponds  to  an  angle  of  only  .02'^  or  the 
angle  which  the  head  of  a  pin  would  subtend 
at  a  distance  of  10  miles. 

If  the  earth  were  a  perfectly  fluid  mass,  t.  e., 
if  it  offered  no  resistance,  either  elastic  or 
viscous,  to  changes  of  shape,  the  surface  would 
be  tilted  by  the  tidal  forces  through  this  same 
angle,  and  the  new  horizontal  would  be  per- 
X)endicular  to  the  new  vertical  There  would 
therefore  be  no  change  of  the  plumb-line  rela- 
tive to  the  earth's  surface,  and  we  could  not 
detect  the  so-called  '^  deflation  of  the  vertical." 

If  the  earth  were  perfectly  rigid  the  plumb 
line  would  move  back  and  forth,  as  the  posi- 
tions of  the  sun  and  moon  vary,  by  an  amount 
which  can  be  calculated  with  an  accuracy 
which  is  limited  only  by  our  knowledge  of  the 
masses  and  relative  positions  of  the  sun,  earth 
and  moon.  As  a  matter  of  fact,  the  earth  is 
partially  and  not  entirely  rigid,  and  therefore 
the  excursions  of  the  plumb  line  are  a  certain 
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iractional  part  of  the  full  computed  yalue. 
.After  this  fraction  has  been  found  by  ezperi- 
aent,  it  is  poesible  to  compute  the  rigidity  of 
fte  earth. 

In  1879  George  and  Horace  Darwin,  at 
Cambridge,  England,  attempted  to  measure 
the  rigidity  of  the  earth.  They  used  a  heary 
pendulum  whose  motions  were  greatly  magni- 
fied by  suspending  a  small  mirror  by  two  fibers 
very  close  together,  one  of  which  was  fastened 
to  the  pendulum  bob,  and  the  other  to  a  rigid 
support.  However,  even  with  this  extremely 
sensitive  apparatus  they  were  unable  to  sepa- 
rate any  movements  due  to  the  moon's  attrac- 
tion from  the  multitude  of  disturbing  dis- 
placements caused  by  changes  of  temperature, 
earth  tremors,  etc. 

Of  these  disturbing  elements,  a  very  serious 
one  is  the  distortion  of  the  land  caused  by  the 
immense  weight  of  water  periodically  thrown 
upon  the  coasts  in  the  ocean  tides.  As  late 
as  1898  Sir  Oeorge  Darwin  said  that  he 
doubted  if  it  would  ever  be  possible  to  isolate 
the  effects  of  the  tidal  forces  from  the 
multitudinous  disturbances  of  a  more  or  less 
accidental  character,  although  he  recognised 
a  possibility  in  the  work  of  Paschwitz  and  his 
successor  Ehlert,  at  Strassburg.  They  had 
already  secured  encouraging  results  by  the  use 
of  the  horizontal  pendulum,  which  is  in  effect 
an  exceedingly  sensitive  adaptation  of  the 
plumb  line. 

Since  then  measurements  of  this  sort  have 
been  carried  out  by  von  Rebeur,  Kortazzi, 
Hecker,  Orlofi  and  others.  The  experimental 
results  are  so  obscured  by  accidental  disturb- 
ances, however,  that  their  interpretation  is 
difficult,  and  the  results  of  these  various  ob- 
servers differ  widely. 

In  recent  years  Professor  T.  C.  Chamber^ 
lin  has  been  much  interested  in  the  possible 
effect  of  the  earth  tides  on  the  ocean  tides, 
and  he  and  Professor  F.  R.  Moulton  have  for 
years  been  anxious  to  secure  some  definite 
data  on  the  plasticity  of  the  earth,  on  account 
of  its  vital  bearing  on  questions  of  planetary 
evolution.  It  was  through  them  that  Professor 
Michelson  became  interested  in  the  problem  of 
measuring  the  elastic  properties  of  the  earth 


and  designed  the  experiments  which  were  con- 
ducted last  autunm  on  the  grounds  of  the 
Yerkes  Observatory,  at  Williams  Bay,  Wis- 
consin. These  experiments  are  described  in 
full,  with  graphs  and  tables  of  observations, 
in  the  Joumdl  of  Geology  and  in  the  Astro- 
physical  Journal,  for  March,  1914. 

Professor  Michelson's  idea  was  to  substitute 
a  long  horizontal  water  surface  for  a  long 
pendulum,  and  measure  the  changes  of  level  at 
its  ends.  There  are  many  advantages  in  this 
arrangement.  The  length  may  be  increased 
to  any  desired  extent.  The  water  colunm  may 
be  entirely  under  gn^ound  and  thus,  to  a  very 
large  extent,  freed  from  t^nperature  disturb- 
ances. Earth  tremors  produce  but  little  if 
any  effect. 

The  arrangement  actually  used  was  as  fol- 
lows. An  iron  pipe,  500  feet  long  and  6  inches 
in  diameter,  was  buried  in  a  trench  6  feet 
deep  along  an  accurately  determined  east  and 
west  line.  At  each  end  there  was  a  pit  10  feet 
deep  and  8  feet  square,  walled  with  concrete. 
The  pipe  was  leveled,  certainly  to  within  one 
half  inch,  and  probably  to  within  one  quarter 
of  an  inch,  and  half  filled  with  water.  A 
gauge  at  each  end  was  connected  at  the  top  to 
the  air  space  in  the  pipe,  and  at  the  bottom  to 
the  water.  A  needle  point  in  each  gauge  was 
brought  up  from  below  until  it  nearly  touched 
the  surface  of  the  water.  The  needle  point 
was  illuminated  through  a  window  in  one  side 
of  the  gauge  by  a  small  electric  flash  li^t 
The  under  surface  of  the  water  formed  a  very 
perfect  mirror,  and  the  distance  between  the 
pointer  and  its  totally  reflected  image  was 
read,  through  a  second  window,  with  a  microm- 
eter microscope.  Gauges,  pipe  and  windows 
were  all  air-tight,  so  that  fluctuations  in  baro- 
metric height  at  the  ends  were  without  effect 
If  the  gauge  at  one  end  was  open,  the  image 
at  the  other  was  not  steady,  but  when  both 
ends  were  closed,  the  reflected  image  was  as 
steady  and  sharp  as  the  i>ointer  itself.  Micro- 
scopes were  used  for  which  a  millimeter  at 
the  focus  corresponded  to  about  17  revohxtioDS 
of  the  micrometer  head.  Observatioiis  were 
taken  by  measuring  the  distance  between  tiie 
pointer  and  its  image  at  one  end  of  the  pipe» 
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and  subtracting  the  corresponding  difference 
at  the  other  end.  As  the  water  moved,  e.  g., 
toward  the  east  end  of  the  pipe,  in  resx^nse  to 
the  tidal  forces,  the  difFerence  (E)  at  the  east 
end  increased,  since  the  water  was  rising  higher 
above  the  pointer,  and  the  difference  (W)  at 
the  west  end  diminished  as  the  water  fell  there. 
The  difference  E-W  therefore  increased  from 
hour  to  hour.  When  the  water  moved  toward 
the  west  end  of  the  pipe,  the  difference  (E) 
decreased  and  (W)  increased,  and  E-W  dimin- 
ished. The  values  of  E-W  plotted  as  ordinates 
against  the  time  as  abscissas,  gave  curves  which 
represented  the  observed  tides.  Since  the 
water  moved  down  at  one  end  and  up  at  the 
other,  and  since  the  reflected  images  moved 
twice  as  far  as  the  water  surfaces,  a  four- 
fold magnification  was  secured.  Moreover, 
since  any  change  in  level  which  might  be 
caused  by  small  changes  in  temperature  or 
leaking  altered  the  level  at  both  ends  alike, 
the  errors  caused  by  such  disturbances  dis- 
appeared in  the  double  difference  E-W. 
Changes  in  level  due  to  the  settling  of  the  pipe 
between  the  ends  were  also  without  effect.  If, 
however,  one  end  settled  more  than  the  other, 
the  double  difference  would  increase  or  de- 
crease, depending  on  whether  the  east  or  west 
end  settled  more  rapidly,  and  the  whole  curve 
would  be  giYen  an  upward  or  downward  slope. 
A  similar  effect  would  also  occur  if  there  were 
an  appreciable  change  in  the  slope  of  the 
rock  strata.  But  since  such  changes  were  not 
periodic,  they  would  not  affect  the  result 
seriously. 

About  eighteen  or  twenty  readings  per  day, 
at  intervals  of  from  one  to  three  or  four  hours, 
were  taken  during  August,  and  it  became  evi- 
dent that  the  method  was  capable  of  yielding 
very  accurate  results.  A  similar  line  was 
therefore  installed  in  a  N.-S.  direction.  Dur- 
ing October  and  November  readings  were 
taken  by  the  writer  on  both  the  N.-S.  and 
E.-W.  lines,  with  the  assistance  of  Mr.  Harold 
Alden,  of  the  Yerkes  Observatory  staff.  Head- 
ings were  taken  once  an  hour  from  6  a.m.  to 
12  P.M.  and  once  in  two  hours  from  12  p.m. 
to  6  A.M.  About  four  minutes  usually  elapsed 
between  readings  at  one  end  of  a  line  and  the 


other.  The  mean  time  of  the  two  was  taken 
as  the  time  of  the  observation.  The  result  was 
the  same  as  if  the  two  ends  had  been  read 
simultaneously  at  the  mean  time.  The  obser- 
vations began  at  .8  a.m.,  September  27,  and 
ended  at  2  p.m.,  November  29,  1918. 

The  curves  representing  the  tides  in  both 
the  E.-W.  and  N.-S.  pipes  were  very  satis- 
factory. They  showed  with  great  faithful- 
ness tides  of  the  expected  form,  including  the 
diurnal  inequality,  and  spring  and  neap  tides. 
The  actual  change  of  level  at  each  end  at 
spring  tide  amounted  to  about  0.001  inch. 

But  securing  these  observations  was  not  all 
of  the  problem.  It  was  necessary  to  know  what 
the  tides  in  the  pipes  would  have  been  if  the 
earth  were  absolutely  rigid.  Computations  to 
determine  them  were  made  by  Mr.  W.  L.  Hart 
under  the  direction  of  Professor  F.  R.  Moul- 
ton.  The  tidal  forces  acting  on  the  water  in 
the  pipes  depend  on  the  positions  of  the  sun 
and  moon  relative  to  the  observer.  These 
positions  change  in  a  very  complicated  man- 
ner. In  the  first  place,  the  moon  rises  in  the 
east  and  travels  westward  across  the  sky  be- 
cause of  the  earth's  rotation.  The  moon  has 
a  motion  eastward  among  the  stars,  completing 
a  revolution  around  the  earth  in  a  month.  Be- 
sides this  eastward  motion,  it  makes  each 
month  an  excursion  from  28°  (at  the  present 
time)  north  of  the  celestial  equator  to  28° 
south  of  the  celestial  equator.  Its  distance 
from  the  earth  varies  by  about  10  per  cent, 
during  the  month,  and  its  eastward  motion 
among  the  stars  is  far  from  being  uniform. 
In  addition  to  all  these  things  the  attraction 
of  the  sun  on  the  moon  causes  its  ntotion  to 
be  more  irregular  than  it  would  otherwise  be, 
and  it  never  moves  around  the  earth  twice  in 
the  same  orbit.  When  all  of  these  complex 
changes  are  properly  compounded  with  the 
almost  equally  complex  ones  coming  from  the 
sun,  the  variations  in  the  actual  tidal  forces 
are  obtained. 

Fortunately  the  Ephemeris  gives  us  the 
positions  and  distances  of  the  moon  and  sun 
for  every  hour,  thus  saving  an  enormous 
amount  of  computation.  Even  with  this  aid 
the  work  of  computing  the  tides  in  the  pipes 
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Fio.  1.  E.-W.    Dotted  Cttire,  observed  values;  full  curve,  0.7  of  calculated. 


was  very  great.  As  the  experiment  progressed 
and  the  order  of  accuracy  in  the  observations 
was  seen  to  be  high,  it  became  necessary  to 
increase  the  rigor  of  the  computations.     It 


was  found  necessary,  for  example,  to  take  ac- 
count of  the  fact  that  the  tidal  force  of  the 
moon  is  greater  on  the  side  of  the  earth  next 
to  the  moon  than  on  the  opposite  side.    This 
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Fio.  2.   E.-W.    Mean  of  all  observatioiiB,  semi- daily  lunar  tide.    Dotted  curves  observed  values; 
full  curve^  0.7  of  calculated. 
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Fio.  3.    N.--S.    Mean  of  all  observations,  semi- daily  lunar  tide.     Dotted  curve,  observed  values; 
full  curve,  0.5  of  calculated. 


refinement  has  not  heretofore  been  necessary 
in  Tvork  on  tbe  tides,  but  it  introduces  difFer- 
ences  of  as  much  as  3  x)er  cent.  In  its  final 
form  Professor  Moulton's  formula,  including 
harmonics  of  the  third  order,  took  account  of 
all  factors  which  affected  the  result  by  as 


much  as  1  per  cent.,  the  probable  accuracy  of 
the  exi)erimental  work. 

In  comparing  the  observed  and  computed 
tides  in  the  E.-W.  pipe.  Professor  Michelson 
foimd  that  if  the  computed  tides  were  multi- 
plied by  the  factor  7/10  they  agreed  ahnost 
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perfectly  with  the  observed  ones.  But  the 
computed  tide^  for  the  N.-S.  pipe  had  to  be 
reduced  to  about  one  half  of  the  computed 
values  to  give  the  best  agreement  with  the 
observations.  Sample  curves  for  the  E.-W. 
line  are  given  in  Fig.  1,  and  the  final  mean 
values  of  the  semi-daily  lunar  tide  for  both 
lines  are  given  in  Figs.  2  and  3.  The  values 
of  the  ratios  finally  adopted  were 

E.-W 0.710 

N.-S 0.523 

These  figures  mean  that  the  water  tide  in 
the  E.-W.  pipe  was  only  71  per  cent,  of  what 
it  would  have  been  if  the  earth  were  perfectly 
rigid,  t.  e.,  there  is  an  E.-W.  tide  in  the  solid 
earth  which  is  290/710  as  large  as  the  water 
tide.  In  a  N.-S.  direction  there  is  an  earth 
tide  477/523  as  great  as  the  water  tide.  That 
is,  the  earth  yields  more  readily  to  distorting 
forces  in  the  N.-S.  direction  than  in  the 
E.-W.  direction.  Twice  each  day  the  surface 
of  the  solid  earth  rises  and  falls  about  a  foot. 

This  result  is  rather  surprising,  as  there  ap- 
pears to  be  no  simple  reason  why  the  earth 
should  be  more  rigid  in  an  E.-W.  than  in  an 
N.-S.  direction.  The  result  was,  however^ 
foreshadowed  by  Schweydar,  in  discussing 
the  observations  of  Hecker  at  Potsdam.  A.  E. 
H.  Love  has  suggested  that  the  effect  may  be 
due  to  the  distortion  caused  by  the  weight  of 
the  ocean  tides  against  the  edges  of  the  conti- 
nents. 

The  times  of  high  tides  along  the  seacoasts 
with  reference  to  the  moon's  iwsition  are  of 
course  very  irregular,  but  if  these  enormous 
masses  of  water  were  flung  against  the  coasts 
at  the  time  they  were  due  to  rise  in  obedience 
to  the  moon's  attraction,  there  can  be  little 
doubt  that  the  effect  would  be  to  reduce  ap- 
preciably the  east  and  west  earth  tides,  and 
thus  to  increase  the  apparent  rigidity  of  the 
earth  in  this  direction.  But  the  ocean  tides 
are  so  very  complex  that  there  appears  to  be 
little  prospect  of  making  accurate  calculations 
on  this  point  at  present. 

Added  significance  is  given  to  the  i>0S8ibil- 
ity  that  the  ocean  tides  are  responsible  for  the 
difference  between  the  E.-W.  and  N.-S.  rigid- 
ity by  a  consideration  of  the  daily,  instead  of 


the  semi-daily,  tide.  In  reducing  the  observa- 
tions Professor  Michelson  found  that  if  he 
considered  the  tide  of  period  25.812  hours,  in- 
stead of  the  semi-daily  tide,  the  ratios  of  ob- 
served to  computed  amplitudes  were 

E.-W 0.72 

N.-fi 0.66 

The  agreement  here  is  much  better  than  for 
the  semi-daily  tides,  but  as  Professor  Michd- 
son  has  said,  if  the  Love-Schweydar  theory  is 
correct,  we  would  have  expected  a  consider- 
aUe  increase  in  the  E.-W.  ratio,  when  the  dis- 
turbing effect  of  the  ocean  tides  was  elimi- 
nated. 

Of  no  less  importance  than  the  ratio  of  the 
observed  to  the  computed  amplitudes  is  the 
question  of  their  agreement  in  phase.  It  was 
found  that  the  maxima  and  minima  of  the  ob- 
served and  computed  tides  occurred  almost 
exactly  simultaneously.  The  difference  in 
phase  furnishes  a  measure  of  the  plasticity 
or  viscosity  of  the  eartL  If  there  is  no  differ- 
ence in  i^iase  between  the  observed  and  com- 
puted tides,  the  distortion  of  the  earth  does 
not  lag  behind  the  tidal  forces;  f.  e,,  for  any 
given  value  of  the  force  the  distortion  does 
not  tend  to  increase  with  the  time.  If  there 
were  a  lag  in  the  earth  tide,  it  would  throw 
the  observed  water  tides  ahead  of  the  com- 
puted ones.  This  is  rendered  obvious  at  once 
by  an  appropriate  graph.  In  the  reduction  of 
the  observations,  Professor  Michelson  found 
that  the  N.-S.  tides  were  behind  the  computed 
ones,  in  the  mean,  by  about  24  seconds.  This 
lag  could  have  no  physical  meaning,  and  the 
amount  is  well  within  the  limits  of  observa- 
tional error.  In  the  E.-W.  pipe  the  reduction 
shows  an  acceleration  of  3.6  minutes.  This 
may  be  a  real  acceleration,  but  the  quantity  is 
not  far  from  the  limit  of  accuracy  of  the  ob- 
servations, and  it  is  too  small  to  be  r^^arded 
as  highly  accurate. 

The  agreement  of  phase  between  the  ob- 
served and  computed  waves  is  of  great  im- 
portance for  the  theories  of  planetary  evolu- 
tion. Darwin's  theory  of  planetary  fission, 
i.  e,,  the  breaking  off  of  the  moon  from  the 
earth  and  its  subsequent  withdrawal  to  its 
present  distance,  is  based  on  the  assumption 
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that  tides  exist  in  the  solid  masses,  T^ich  are 
of  a  viscous  and  not  an  elastic  character.  If 
tides  are  raised  in  a  viscous  body  the  pro- 
tuberances are  carried  past  the  line  joining 
the  centers  of  the  bodies  and  the  differential 
pull  on  the  protuberances  acts  as  a  brake  on 
the  motions  of  the  system.  The  resulting  ef- 
fect is  to  slow  down  the  rate  of  rotation  and 
increase  the  distance  between  the  two  bodies. 
The  tidal  theory  of  the  evolution  of  the  moon 
depends  chiefly  on  the  assumption  that  such 
tides  exist  in  the  earth.  The  results  of  this 
exx)eriment  show  that  the  earth-moon  system 
has  not  undergone  the  evolution  supposed  by 
Darwin  unless  the  interior  conditions  were 
formerly  vastly  different  from  what  they  are 
at  present. 

Professor  Moulton's  calculations  show  that 
if  the  ratio  of  the  observed  to  the  calculated 
tides  is  taken  as  0.70  and  the  acceleration  of 
phase  as  the  mean  of  the  E.-W.  and  N.-S., 
t.  e.,  1.8  minutes,  the  mean  rigidity  of  the 
earth  is  about  8.6  X  1^*>  ^^^  ^^  viscosity  is 
10.9  X  10",  in  C.G.S.  units.  These  are  of  the 
order  of  magnitude  of  the  rigidity  and  viscos- 
ity of  steel.  These  calculations  assume  that 
the  distortion  decreases  in  geometrical  pro- 
gression as  the  time  increases  in  arithmetical 
progrression,  and  that  the  substance  of  the 
earth  is  homogeneous,  a  condition  which  does 
not,  of  course,  exist.  We  may  aay,  however, 
that  the  earth  tides  are  approximately  what 
they  would  be  if  the  earth,  through  and 
through,  had  the  properties  of  ordinary  steel. 

It  would  be  a  matter  of  very  great  interest 
to  have  similar  series  of  observations  taken  at 
various  places  on  the  earth.  Professor 
Chamberlin  is  very  hox>eful  that  the  whole 
problem  of  ocean  tides,  now  so  intricate  and 
apparently  insolvable,  may  yield  to  investi- 
gations conducted  along  lines  which  take  ac- 
count of  the  joint  action  of  the  water  tide  and 
body  tide.  There  can  be  no  doubt,  as  he  has 
pointed  out,  that  the  tides  in  many  places  are 
largely  influenced  by  the  rocking  of  the  basins. 
It  would  be  necessary  to  conduct  a  number  of 
investigations  like  the  one  herein  described  in 
different  regions  to  give  d^nite  knowledge  of 
the  facts  as  to  the  amount  of  the  body  tide,  to- 


gether with  an  ample  series  of  inspections  of 
the  basins  of  the  gresit  water  bodies.  Pro- 
fessor Chamberlin  also  believes  that  we 
should  have  further  investigations  of  this 
kind  on  account  of  their  bearing  on  vulcanism 
and  seismic  disturbances.  These  phenomena 
are  almost  certainly  connected  with  the  elastic 
state  and  degree  of  rigidity  of  the  earth-body 
and  of  its  different  parts. 

It  is  Professor  Michelson's  intention  to  in- 
stall an  automatic  recording  device,  and  to 
continue  the  observations  at  Yerkes  Observa- 
tory by  interference  methods.  A  considerably 
higher  degree  of  precision  is  expected. 

Henry  G.  Gale 

The  Univkbsity  of  Chicago 


EDUABD  SVESa 

Eduard  Suess,  dean  of  modern  geology  and 
geologists,  passed  away  on  April  26,  1914,  in 
the  fullness  of  his  eighty-three  years,  revered 
by  all  students  of  his  chosen  earth  science  and 
loved  by  all  who  came  under  the  influence  of 
his  warm  i>ersonality. 

The  son  of  a  German  merchant  of  Jewish 
extraction,  Suess  was  bom  in  London  on  Au- 
gust 20,  1831.  Here  his  parents  resided  until 
1834,  when  they  removed  to  Prague,  and 
eleven  years  later  to  Vienna,  where  the  youth 
was  destined  to  rise  to  great  eminence  in  the 
university,  in  the  council  of  the  city,  and  in 
the  Austrian  parliament.  Suess  was  bom 
and  lived  in  an  environment  that  made  of  him 
a  great  linguist,  and  during  a  period  of  his 
life  it  is  said  that  he  acquired  a  new  language 
each  year.  Certain  it  is  that  he  was  at  home 
in  many  tongues ;  and  more  than  once,  on  re- 
ceiving one  of  his  characteristic  letters,  has 
the  writer  noted  the  ease  with  which  he  ex- 
pressed his  thoughts  in  English. 

While  in  the  Polytechnic  School,  it  became 
apparent  that  Suess's  natural  bent  was  wholly 
toward  natural  history  studies,  and  at  nine- 
teen years  of  age  he  published  his  first  paper, 
a  short  sketch  of  the  geology  of  Carlsbad  and 
its  mineral  waters.  In  1851  he  was  appointed 
as  assistant  in  the  geological  department  of 
the  Boyal  Natural  History  Museum  at  Vienna, 
where  for  the  next  eleven  years  he  devoted 
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himself  to  paleontology,  and  chiefly  to  brachio- 
pods  of  the  Paleozoic  and  Meaosoic  eras.  The 
comprehensiveness  of  his  mind  erinced  itself 
even  in  these  early  years,  for  in  1859  and  1860 
appeared  a  little  book  of  122  pages,  entitled 
''Die  WohnsitJBe  der  Brachiopoden,"  in  which 
he  examines  the  living  species,  seventy-six  in 
number,  and  from  this  draws  certain  conclu- 
sions as  to  the  probable  habitats  of  the  fossil 
forms. 

At  the  age  of  twenty-four  he  married  the 
daughter  of  Dr.  Strauss,  a  distinguished  physi- 
cian in  Prague,  and,  as  has  been  said  by  Geikie, 
^  entered  on  a  life  of  great  domestic  happiness, 
which  largely  contributed  to  the  success  of  a 
strenuous  career  wherein  science  and  politics 
came  to  be  strangely  blended.'' 

Geikie  says  further: 

From  his  yonthful  days,  when  he  described  the 
Carlsbad  springs,  he  had  been  interested  in  under- 
ground waters,  and  among  the  inquiries  which  he 
pursued  while  attached  to  the  museum  was  one  that 
embraced  the  relations  of  the  soil  and  water  sup- 
ply of  Vienna  to  the  life  of  its  inhabitants.  In 
1862  he  published  a  small  volume  on  this  subject, 
in  which  he  gave  a  comprehensive  account  of  the 
economic  geology  of  the  district.  At  that  time  the 
city  was  suffering  from  an  impure  water  supply 
and  consequent  typhoid  fever.  The  luminous  essay 
of  the  young  professor  at  once  attracted  attention. 
He  was  the  same  year  elected  into  the  town  coun- 
cil, that  he  might  give  the  benefit  of  his  advice  in 
the  steps  to  be  taken  towards  the  attainment  of 
better  sanitary  arrangements.  He  boldly  advo- 
cated a  scheme  for  bringing  the  abundant  pure 
water  of  the  Alps  into  Vienna  by  means  of  an 
aqueduct  110  kilometers  in  length.  This  project, 
eventually  adopted,  was  brought  to  a  successful 
termination  in  1873.  So  grateful  were  his  fellow- 
citizens  for  the  signal  service  thus  conferred  on 
them  that  they  bestowed  on  him  their  highest  civic 
distinction  by  electing  him  an  honorary  burgess.  By 
this  time  he  had  made  his  mark  in  the  town  coun- 
cil as  one  of  its  most  useful  and  able  members,  so 
that  it  was  not  surprising  that  he  should  have  been 
chosen  as  one  of  the  parliamentary  representatives. 
For  more  than  thirty  years  be  sat  in  the  Austrian 
parliament  as  a  powerful  leader  of  the  Liberal 
party,  only  retiring  in  1896,  when  advancing  age 
made  the  strain  of  the  two-fold  life  as  a  politician 
and  man  of  science  too  great  to  be  longer  borne. 

As  a  geologist  and  a  member  of  parliament, 


it  was  natural  for  Suess  to  be  deeply  interested 
in  the  future  supply  of  the  monetary  metah, 
gold  and  silver.    He  writes: 

Some  years  after  the  introduetion  of  the  gold 
standard  in  Germany,  I  published,  in  1877,  a  small 
work,  "Die  Zukunft  dea  Goldes,"  wherein  I  tried 
to  show  that  from  geologic  indications  we  mast 
expect  in  the  future  a  scarcity  of  gold  and  an 
abundance  of  ailver,  and  that  the  extension  of  the 
gold  standard  to  all  civilised  states  is  impossible. 

In  1892  he  published  his  ''  Die  Zukunft  des 
Silbers,"  and  this  work  was  so  well  thought  of 
that  an  English  translation  was  ordered  and 
with  the  author's  consent  was  published  in 
1893  by  the  finance  committee  of  the  United 
States  Senate.  At  that  time  his  predictions 
were  bein^  verified;  gold  was  becoming  scarcer, 
and  silver  kept  on  increasing  in  quantity  in 
spite  of  its  falling  price.    He  says: 

Under  these  circumstances  many  of  my  friends 
and  myself  were  of  the  opinion  that  Austria-Hun- 
gary, in  order  to  guard  herself  against  all  eon- 
tingencies,  ought  indeed  gradually  to  acquire  a 
moderate  amount  of  gold,  but  ought  neither  to 
proclaim  a  gold  standard  nor  establish  a  definitive 
ratio  between  the  silver  florin  and  the  gold  coin. 

At  the  age  of  twenty-six,  Suess  was  ap- 
pointed professor  extraordinary  and  in  1867 
was  promoted  to  full  professorship  in  the  Uni- 
versity of  Vienna,  and  for  forty-four  years  he 
remained  a  great  and  enthusiastic  teacher,  re- 
tiring with  the  title  emeritus  at  the  age  of 
seventy.  Among  his  students  may  be  men- 
tioned Neumayr,  Mojsisovics,  Fuchs,  Waagen 
and  Penck. 

The  greater  part  of  Suees's  long  life  was  de- 
voted to  working  out  the  evolution  of  the  fea- 
tures of  the  earth's  surface.  The  proU^n  of 
mountain-building  presented  itself  to  his  mind 
during  his  many  excursions  in  the  eastern 
Alps,  and  in  1875  he  stated  his  views  thereon 
in  the  small  volume  called  "  Die  Entstehnng 
der  Alpen,''  an  octavo  of  168  pages.  Up  to 
this  time  his  publications  numbered  axty 
titles,  his  studies  havini^  ranged  over  neariy 
all  the  branches  of  geology. 

"  Die  Entstehung  der  Alpen,"  to  quote  again 
from  Oeikie, 
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oontains  the  germ  of  those  later  oontribtttionB  to 
eeience  which  have  placed  him  on  so  conspicuous  an 
eminence  amon^^  the  geologists  of  the  day.  It 
sketches  the  general  principles  of  mountain-archi- 
tecture^ especially  revealed  by  a  study  of  the  Al- 
pine chain.  But  he  did  not  confine  his  view  to  the 
particular  area  with  which  he  was  himself  per- 
sonally familiar.  Already  his  eye  looked  out  on 
the  wider  effects  of  the  unequal  contraction  of  the 
terrestrial  crust,  and  swept  across  the  European 
continent  eastward  into  Asia,  and  westward  across 
the  Atlantic  into  America.  ...  To  thoughtful  stu- 
dents of  the  science  this  treatise,  in  his  firm  hold  of 
detail  combined  with  singularly  vivid  powers  of  gen- 
eralization, was  full  of  suggestiveness.  But  the 
interest  and  importance  of  its  subject  did  not  ob- 
tain general  recognition  until  it  was  followed  ten 
years  afterwards  (1885)  by  the  first  volume  of 
the  great  "Antlitz  der  Erde'^ — ^the  work  which 
has  chiefly  given  Suess  his  place  among  his  contem- 
poraries, and  by  which  his  name  will  be  handed 
down  to  future  time.  In  its  striking  arrange- 
ment of  subjects,  in  its  masterly  grouping  of  de- 
tails which,  notwithstanding  their  almost  bewild- 
ering multiplicity,  are  all  linked  with  each  other 
in  leading  to  broad  and  impressive  conclusions, 
and  in  the  measured  cadence  of  its  finer  passages, 
the  ''Antlitz"  may  be  regarded  as  a  noble  philo- 
sophical poem  in  which  the  story  of  the  continents 
and  the  oceans  is  told  by  a  seer  gifted  with  rare 
powers  of  insight  into  the  past. 

The  writer  had  the  great  pleasure  of  meeting 
Suess  during  the  Ninth  International  Geolog- 
ical Congress  held  at  Vienna  in  August,  1003. 
Tall  and  powerful,  decisive  and  yet  kind,  his 
great  head  covered  by  the  familiar  soft  felt 
hat,  the  man  left  an  indelible  impress  upon  my 
memory  during  the  hour  in  which  we  talked 
of  x>a^60S60firf  &P^'  seas  and  barriers.    To  me 
the  x)er8onaI  interview  was  memorable,  but  the 
great  mental  power  and  vivid  imagination  of 
the  master  mind  naturally  showed  to  better 
advantage  at  the  farewell  banquet  given  by  the 
congress  at  the  Hotel  Continental  on  the  eve- 
ning of  August  27.    Tietze,  presiding  as  presi- 
dent of  the  congress,  gave  the  official  farewell 
in  French.    Following  him,  and  speaking  in 
his  own  tongue,  came  Qeikie,  telling  of  his 
first  visit  to  Vienna  forty  years  since,  and  say- 
ing that  of  those  he  met  at  that  time  nearly  all 
were  gone  excepting  Suess,  then  a  young  man 
of  great  prominence,  since  known  to  all  geolo- 


gists through  his  masteriy  work  "  Das  Audits 
der  Erde."  This  reference  to  the  time  when 
Qeikie  and  Suess — both  of  whom  later  became 
storm-centers  in  geology — ^were  young,  visibly 
affected  the  latter.  Toward  the  end  of  the 
speaking  he  arose  and  with  bowed  head  and  in 
a  low  voice  which  increased  to  greater  volume 
as  he  went  on,  he  made  in  German  a  most  elo- 
quent appeal  to  geologists  to  rise  to  ever 
greater  and  better  work.  Unfortunately  no 
one  was  at  hand  to  take  down  what  he  said» 
and  so  after  the  dinner  I  asked  him  if  he 
would  be  so  kind  as  to  put  his  speech  in  writ- 
ing. This  he  did  a  few  days  later  and  a  trans- 
lation of  it  appeared  in  the  American  Oeolo^ 
gist  for  January,  1904.  In  part  this  is  as  fol- 
lows: 

Betuming  to  his  earth  the  geologist  perceives 
that  the  sum  total  of  life's  phenomena  not  only 
forms  a  single  phenomenon,  but  that  it  is  also  lim- 
ited by  space  and  time.  It  occurs  to  him  now  that 
the  stone  which  his  hammer  strikes  is  but  the  near- 
est lying  piece  of  the  planet,  that  the  history  of 
this  stone  is  a  fragment  of  the  history  of  the 
planet,  and  that  the  history  of  the  planet  itself  is 
only  a  very  small  part  of  the  history  of  the  great^ 
wonderful,  ever-changing  Kosmos. 

His  heart  then  thrills;  he  feels  called  as  a  co- 
laborer  on  the  most  sublime  problems  in  which 
feeble  mortal  beings  can  take  part.  Then,  too,  he 
sees  that  the  fundamental  lines  of  structure  cours- 
ing over  the  earth's  surface  have  nothing  to  do 
with  the  political  lines  separating  the  nations* 
The  vastness  of  the  problem  itself  makes  the  con- 
cord of  civilized  nations  natural,  and  they  remain 
separated  only  through  their  emulation,  all  filled 
with  the  idea  that  mankind  in  general  will  most 
highly  esteem  that  nation  which  is  in  the  position 
to  offer  the  most  and  the  best  of  noble  example,  of 
new  truth  and  of  ideal  worth. 

Charles  Schuchert 

Yale  Univbrsitt 


SCIENTIFIC  NOTES  AND  NEWS 

SuROEON  General  W.  C.  Goroas  has  received 
the  degree  of  doctor  of  laws  from  Yale  Uni- 
versily  and  from  Princeton  University. 

The  degree  of  LL.D.  was  bestowed  hy  the 
University  of  California  on  commencement 
day  on  Eugene  Woldemar  Hilgard,  from  1874 
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to  1906  professor  of  acrriculture  and  dean  of 
the  College  of  Agriculture;  upon  George 
Holmes  Howison,  Mills  professor  of  intellec- 
tual and  moral  polity  in  the  University  of 
California  from  1884  to  1909 ;  and  on  William 
MulhoUand,  the  engineer. 

At  its  recent  commencement  Wesleyan  TJni- 
versity  conferred  the  degree  of  doctor  of  sci- 
ence on  Dr.  Walter  P.  Bradley,  who  has  this 
year  retired  from  the  professorship  of  chemis- 
try which  he  had  held  since  1893. 

Dean  Frank  D.  Adams,  of  McGill  Univer- 
sity, school  of  applied  science,  received  the 
honorary  degree  ScD.  at  the  Tufts  College 
commencement  Incidentally  he  spoke  at  the 
annual  dinner  of  the  Association  of  Harvard 
Engineers  and  Dr.  and  Mrs.  Adams  were  the 
guests  of  the  geologists  of  Greater  Boston  at  a 
dinner  at  the  University  Club. 

On  the  occasion  of  the  opening  of  the  new 
physiological  laboratory  at  the  University  of 
Cambridge  on  June  9,  the  degree  of  doctor  of 
science  was  conferred  on  Sir  William  Osier, 
Sir  David  Ferrier,  Sir  Edward  Schafer  and 
Professor  E.  H.  Starling. 

The  first  award  of  the  Chandler  gold  medal 
was  made  to  Dr.  L.  H.  Baekeland  when  the 
Charles  F.  Chandler  lectureship  at  Columbia 
University  was  inaugurated  by  an  address 
given  by  him.  ' 

The  Royal  Society  of  Arts  will  confer  the 
Albert  medal  for  the  current  year  on  Chevalier 
Guglielmo  Marconi,  ''for  his  services  in  the 
development  and  practical  application  of  wire- 
less telegraphy." 

The  Geological  Society  of  London  has 
elected  to  foreign  membership  Dr.  F.  J.  Becke, 
professor  of  mineralogy  at  Vienna;  Dr.  T.  C. 
Chamberlin,  professor  of  geology  in  the  Uni- 
versity of  Chicago;  Dr.  F.  J.  Loewinson-Less- 
ing,  professor  of  mineralogy  and  geology  at 
St.  Petersburg;  Dr.  A.  P.  Pawlow,  professor 
of  geology  and  paleontology  at  Moscow;  Dr. 
W.  B.  Scott,  professor  of  geology  in  Princeton 
University;  Dr.  P.  ChofFat,  Geological  Survey 
of  Portugal,  and  Dr.  Charles  R  Van  Hise, 
president  of  the  University  of  Wisconsin. 


DiREOTOB    WiLUAH    WALLACE    CaMPBELL,    of 

Lick  Observatory,  has  gone  to  Russia  on  the 
Crocker  Expedition  to  observe  a  total  eclipse 
of  the  sun.  For  this  purpose  Regent  William 
H.  Crocker  gave  $6,800  to  the  University  of 
California. 

De.  Simon  Flexner  and  Dr.  Peyton  Bouse, 
of  the  Bockefeller  Institute  for  Medical  Be- 
seareh,  have  gone  to  Spartanburg,  S.  C^  to 
study  the  situation  in  regard  to  i)ellagra. 

Mr.  J.  S.  Diller,  geologist  of  the  United 
States  Geological  Survey,  has  gone  to  Mount 
Lassen  to  prepare  a  report  on  the  eruptions  of 
the  peak. 

On  June  23,  Dr.  Alexander  G.  Ruthven  and 
Mr.  Frederick  M.  Gaige,  of  the  museum  of 
zoology  of  the  University  of  Michigan,  sailed 
for  British  Guiana,  where  they  will  carry  on 
zoological  field  studies.  The  principal  field 
woriL  will  be  the  study  of  the  local  distribu- 
tion and  habits  of  the  amphibians,  reptiles 
and  ants,  and  the  gathering  of  extensive  col- 
lections of  amphibians,  reptiles,  ants,  molluscs 
and  crustaceans.  An  attempt  will  also  be 
made  to  secure  specimens  in  a  few  groups 
other  than  those  mentioned,  particularly  in 
those  needed  to  fill  out  the  synoptic  collections 
in  the  museum. 

A  party  from  the  Peabody  Museum  of  Yale 
University,  under  the  leadership  of  Professor 
R.  S.  Lull,  is  to  explore  the  Miocene  along  the 
Niobrara  River,  Nebraska,  this  summer,  in 
the  hope  of  securing  additional  fossil  vertebrate 
material  to  supplement  the  great  Marsh  ooUee- 
tion  at  Yale. 

Dr.  Robert  E.  Nabours,  professor  of  zool- 
ogy in  the  Kansas  Agricultural  College  and 
zoologist  of  the  Kansas  State  Exp^ment 
Station,  sailed  on  May  19  for  Rotterdam.  He 
will  visit  for  the  college  the  agricultural  ex- 
periment stations  of  Russia,  Turkestan  and 
Central  Asia,  making  special  study  of  the  work 
in  animal  genetics  and  securing  specimens  for 
his  experiments.  On  the  return  trip  he  will 
visit  experiment  stations  in  Germany  and 
other  European  countries. 

Dr.  Charles  H.  Ellwood,  professor  of  soci- 
ology in  the  University  of  Missouri,  has  beea 
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granted  a  sabbatical  year's  leave  of  absence,  and 
will  spend  the  larger  part  of  his  time  in  Eng- 
land studying  social  conditions.  Dr.  L.  L. 
Bernard,  professor  of  sociology  in  the  Univer- 
sity of  Florida,  will  have  charge  of  the  work 
in  sociology  in  the  University  of  Missouri  dur- 
ing Professor  EUwood's  absence. 

Professor  L.  E.  Dickson,  of  the  University 
of  Chicago,  will  be  visiting  professor  of  mathe- 
matics in  the  University  of  California  from 
August  to  December,  1914. 

Dr.  C.  H.  T.  Townsend,  director  of  the 
entomological  station  at  Lima,  Peru,  should 
after  July  1  be  addressed  at  the  U.  S.  National 
Museum. 

On  June  4  a  number  of  plant  pathologists 
of  the  Pacific  Coast,  meeting  at  Davis,  Cal., 
formed  a  Western  Branch  of  the  American 
Phytopathological  Society.  The  following 
officers  were  elected:  President,  Halph  E. 
Smith,  Berkeley,  Cal.;  Vice-president,  H.  S, 
Jackson,  Corvallis,  Ore.;  Secretary,  W.  T. 
Home,  Berkeley,  Cal. 

At  the  annual  meeting  of  the  Medical  Ke- 
search  Club  of  the  University  of  Illinois,  Dr. 
Wm.  H.  Welker  was  elected  president  and  Dr. 
J.  J.  Moore,  secretary,  for  the  next  academic 
year. 

The  annual  address  before  the  graduating 
class  of  the  School  of  Medicine  of  the  Univer- 
sity of  Alabama,  at  Mobile,  was  delivered  by 
Surgeon  General  William  C.  Gorgas. 

Dr.  John  F.  Anderson,  director  of  the  Hy- 
gienic Laboratory,  U.  S.  Public  Health  Serv- 
ice, delivered  the  annual  address,  on  June  9, 
before  the  Alumni  Association  of  the  College 
of  Medicine,  Syracuse  University.  The  sub- 
ject of  his  address,  which  was  illustrated  with 
lantern  slides,  was  "  The  United  States  Public 
Health  Service:  its  Organization,  its  Work 
and  its  Accomplishments." 

A  MONUMENT  to  Captain  Scott  and  the  com- 
panions who  perished  with  him  will  be  un- 
veiled during  the  summer  at  Finse,  Norway. 
The  memorial  will  be  nearly  20  feet  high,  and 
will  bear  the  names  of  the  explorers,  with  the 
inscription,  in  Norwegian,  "  The  South  Pole, 
January,    1913.      Erected    by    Norwegians." 


The  funds  for  the  monument  have  been  raised 
by  a  newspaper,  and  donations  have  been  con- 
tributed by  the  Norwegian  government,  the 
Geographical  Society,  and  a  number  of  promi- 
nent men  from  all  parts  of  the  country. 

The  seventh  centenary  of  the  birth  of  Roger 
Bacon  was  commemorated  at  Oxford  on  June 
10  by  the  unveiling  of  a  statue  in  the  Univer- 
sity Museum  and  by  the  delivery  of  a  series  of 
addresses.  The  statue,  which  is  the  work  of 
Mr.  Herbert  Pinker,  was  unveiled  by  Sir 
Archibald  Geikie,  and  was  accepted  on  behalf 
of  the  university  by  the  chancellor.  Lord  Cur- 
zon,  of  Kedleston.  It  presents  Bacon  in  the 
habit  of  a  Franciscan  friar,  holding  in  his 
hands  an  astrolabe  with  a  desk  in  front  of  him. 
It  is  a  full  length  figure  in  white  marble. 

Dr.  Rupert  Norton,  assistant  superinten- 
dent of  the  Johns  Hopkins  Hospital,  died  oi^ 
June  19,  of  typhoid  fever. 

Dr.  Joseph  Retnolds  Green,  F.R.S.,  known 
for  his  important  researches  in  plant  physiol- 
ogy, fellow  and  lecturer  of  Downing  College, 
Cambridge,  and  formerly  professor  to  the 
Pharmaceutical  Society  of  Great  Britain,  died 
on  June  3. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  metallurgical  engi- 
neer, for  work  in  iron  and  steel,  eligibles  to  fill 
a  vacancy  in  this  position  in  the  Bureau  of 
Mines,  Department  of  the  Interior,  for  service 
at  Pittsburgh,  Pa.,  at  a  salary  ranging  from 
$3,000  to  $4,500  a  year. 

The  medical  school  of  the  University  of 
Minnesota  has  adopted  the  principle  of  teach- 
ing fellowships  in  the  clinical  departments, 
with  the  end  in  view  of  providing  well-trained 
full-time  assistants  and  research  workers  and 
at  the  same  time  giving  a  basis  for  graduate 
instruction  in  the  various  sx>ecialties.  It  is  ar- 
ranged that  the  fellowships  be  in  three  grades ; 
viz.,  first  year,  $500;  second  year,  $750;  third 
year,  $1,000.  To  be  eligible  to  a  first  year 
fellowship  a  candidate,  as  a  general  rule,  must 
have  received  his  M.D.  degree  from  an  ac- 
ceptable school  and  have  served  one  year  as 
interne  in  a  good  hospital.     The  fellows  ap- 
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i)ointed  under  this  system  will  give  their  entire 
time  to  study,  research  and  such  assisting  in 
clinics  as  they  may  be  prepared  for.  A  course 
of  study  will  be  laid  out  for  each  fellow, 
adapted  to  prepare  him  for  the  specialty  chosen 
by  him.  This  course  will  include  work  in  the 
laboratory  branches,  dispensary  service,  hos- 
pital service  and  investigation.  It  is  probable 
that  the  course  (of  two  or  three  years  f)  will 
lead  to  a  degree  properly  recognizing  the  spe- 
cialty in  which  the  candidate  has  worked. 
Arrangements  may  be  made  whereby  these  fel- 
lows can  8x)end  one  year  at  the  Mayo  Clinic 
and  count  the  same  toward  the  advanced  de- 
gree. In  order  to  inaugurate  the  system  the 
board  of  regents  of  the  university  has  author- 
ized the  following  teaching  fellowships  for  the 
next  school  year:  one  each  in  medicine,  in 
surgery,  in  obstetrics  and  gynecology  and  in 
eye,  ear,  nose  and  throat,  each  of  $500.  There 
is  also  provision  for  one  $500  fellowship  and 
one  $1,000  fellowship  in  mental  and  nervous 
diseases,  or  in  lieu  of  these  a  $1,500  instruc- 
torship. 

The  Geological  Survey  has  completed  its 
preparations  for  the  annual  campaign  of  in- 
vestigating the  mineral  resources  of  Alasica, 
the  field  plans  for  the  year  having  been  ap- 
proved by  Secretary  Lane.  Eleven  parties 
will  be  put  in  the  field  this  year,  and  as  in  the 
past  special  heed  will  be  given  to  the  investi- 
gation of  the  resources  of  those  districts  which 
are  tributary  to  the  several  routes  that  have 
been  advocated  for  the  proposed  government 
railways.  A  party  under  the  leadership  of 
J.  W.  Bagley  and  Theodore  Chapin  will  under- 
take the  exploration  of  the  region  tributary  to 
Talkeetna  Hiver  and  will  connect  with  the 
surveys  of  the  Broad  Pass  region  made  last 
year.  An  exploration  of  the  region  lying  be- 
tween Lake  Clark  on  the  east  and  the  Iditarod 
district  on  the  west  will  be  undertaken  by 
R.  H.  Sargent  and  Philip  S.  Smith.  A.  Q. 
Maddren  will  investigate  the  goldplacer  dis- 
tricts tributary  to  the  lower  Kuskokwim.  Ha 
will  ascend  Iditarod  River  by  canoe,  portage 
across  the  divide  to  reach  the  Kuskokwim,  and 
visit  the  Anniak,  Tuluksak  and  Goodnews 
Bay  placer  districts.     Stephen  R.  Capps  and 


C.  £.  GifBn  will  carry  geologic  and  topographic 
surveys  across  Skolai  Pass  into  the  White 
River  basin  and  thence  to  the  international 
boundary.  A  detailed  base  map  will  be  made 
of  part  of  the  Juneau  district^  now  the  most 
important  gold  lode  camp  in  Alaska  and  prom- 
ising to  become  one  of  the  most  important  on 
the  continent.  D.  C.  Wither^>oon  will  under- 
take the  making  of  the  map,  which  will  be  on 
a  scale  of  three  inches  to  the  mile.  A  survey 
of  the  Kotsina  copper-bearing  area  was  under- 
taken  in  1912.  It  is  planned  that  F.  H.  Moffit 
and  J.  B.  Mertie  now  complete  this  work. 
B.  L  Johnson,  with  one  assistant,  will  under- 
take the  detailed  geologic  survey  of  Uie  Port 
Valdez  gold  and  copper  district.  To  coordi- 
nate and  correlate  the  various  geologic  surveys 
in  Alaska  it  is  necessary  to  continue  the 
studies  of  the  general  geology  and  min^al  re- 
sources. Three  geologists  will  be  engaged  in 
this  work  during  1914.  George  C.  Martin, 
assisted  by  R.  M.  Overbeck,  will  continue  his 
studies  of  the  Mesozoic  stratigraphy.  He  will 
visit  localities  in  southeastern  Alaska,  in  the 
Chitina  Valley,  and  along  the  Yukon.  H.  JL 
Eakin  will  undertake  supplementary  investi- 
gations of  the  tin  deposits  of  Alaska.  Alfred 
H.  Brooks,  the  geologist  in  charge  of  die 
Alaska  surveys  and  investigations,  expects  to 
leave  for  Alaska  as  soon  as  office  work  permits. 
He  will  study  e8X)ecially  the  problems  of 
Quaternary  geology,  including  the  genesis  and 
occurrence  of  placer  deposits.  He  will  visit 
the  Iditarod  and  Fairbanks  districts  and,  time 
permitting,  the  Nome  district.  Mr.  BrookB 
will  also  join  the  Moffit  party  in  the  Kotsina 
district  and  the  Johnson  party  in  the  Valdez 
district  for  brief  periods  of  time. 

Dr.  W.  p.  Herrinoham,  vioe-chanoallor  of 
the  University  of  London,  and  Sir  Alfred 
Pearce  Gould,  chairman  of  the  Brown  Institu- 
tion Committee,  write  to  the  London  Times 
with  reference  to  the  movement  for  furth^ 
university  research  into  the  causation  of  swine 
fever  and  other  animal  diseases;  that  the  work 
of  the  Brown  Animal  Sanatory  Institution  be- 
longing to  the  University  of  London  has  not 
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been  generally  recognized.  They  say  tliat: 
'^  The  Brown  Institution  was  founded  under 
the  will  of  Mr.  Thomas  Brown  of  Dublin,  who 
died  in  December,  1852,  and  left  about  £20,000 
to  the  University  of  London  for  the  purpose  of 
'  founding  ...  an  institution  for  investigating, 
and,  .  .  •  endeavoring  to  cure  maladies,  dis- 
tempers and  injuries,  any  quadrupeds  or  birds 
useful  to  man  may  be  found  subject  to.'  .  .  . 
The  institution,  at  149  Wandsworth-road,  was 
opened  in  1871.  Many  of  its  researches  have 
been  carried  out  at  the  instance  and  on  behalf 
of  government  departments,  and  the  diseases 
investigated  have  been  numerous  and  diverse 
in  character,  including  anthrax,  actinomycosis, 
hydrophobia  (for  the  Hydrophobia  Oonmiis- 
sion),  vaccinia  (for  the  Local  Government 
Board),  tuberculosis,  swine  fever  (for  the 
Board  of  Agriculture),  and  sleeping  sickness. 
We  may  refer  particularly  to  the  research  on 
Johne's  disease  of  cattle  by  Mr.  F.  W.  Twort, 
the  present  superintendent  of  the  institution, 
and  2ir.  G.  L.  Y.  Ligram,  who  succeeded  in 
growing  outside  the  animal  body  the  causative 
bacillus  of  the  disease.  The  work  had  to  be 
curtailed  owing  to  the  fact  that  the  institution 
was  unable  to  provide  the  funds  necessary  for 
the  keep  of  infected  animals  for  experimental 
purposes.  We  are  thoroughly  in  agreement 
with  the  Berks  and  Qxon  Chamber  of  Agricul- 
ture that  such  investigatons  are  best  carried 
out  in  a  place  like  a  university.  We  beg 
further  to  i>oint  out  that  in  the  Brown  Listitu- 
tion  the  University  of  London  has  the  nucleus 
of  exactly  such  a  research  department  as  is  re- 
quired, and  that  nothing  but  adequate  funds 
are  needed  for  its  further  development." 


VNIVEB8ITY    AND    EDUCATIONAL    NEWS 

At  the  celebration  of  the  centenary  of  the 
foundation  of  the  Yale  University  Medical 
School,  large  gifts  were  announced  in  addi- 
tion to  the  $500,000  from  the  General  Educa- 
tion Board.  These  included  a  provisional  gift 
of  $600,000  for  the  Anthony  N.  Brady  founda- 
tion and  $600,000  from  donors  not  officially 
named. 

By  the  will  of  James  Campbell,  the  St. 
Louis  University  Medical  School  will  receive 


his  entire  estate  after  the  death  of  his  heirs, 
who  have  a  life  interest  in  it  The  present 
value  of  his  estate  is  estimated  to  be  from 
$16,000,000  to  $40,000,000. 

By  the  will  of  Thomas  W,  Hohnes,  of  Troy, 
Eensselaer  Polytechnic  Institute  is  bequeathed 
the  sum  of  $60,000. 

By  the  will  of  the  late  Dr.  Joseph  D.  Bryant, 
professor  of  suigery  in  the  University  and 
Bellevue  Hospital  Medical  College,  a  trust 
fund  of  $1,000  is  established  for  the  benefit  of 
New  York  University.  The  directions  regard- 
ing it  left  by  Dr.  Bryant  were  as  follows: 
"  The  income  of  this  fund  shall  be  devoted  to 
instilling  in  the  minds  of  the  senior  class  the 
principles  of  ethics  of  the  American  Medical 
Association."  Upon  the  death  or  remarriage 
of  his  widow,  one  seventh  of  Dr.  Bryanfs 
residuary  estate  is  to  be  given  in  trust  to  New 
York  University,  and  one  seventh  in  trust  to 
the  New  York  Academy  of  Medicine.  One 
contingent  bequest  of  $10,000  is  to  be  devoted 
to  opposing  the  efiPorts  of  anti-vivisectionists  in 
New  York  State. 

Miss  Susan  Minns  has  given  $60,000  to  the 
department  of  botany  of  Wellesley  College, 
in  memory  of  Susan  M.  Hallowell^  the  former 
head  of  the  department 

Sm  George  Kendrick  has  given  $90,000  to 
the  University  of  Birmingham  to  endow  the 
chair  of  physics  in  memory  of  the  late  Pro- 
fessor John  Henry  Poynting. 

The  trustees  of  Columbia  University  have 
appointed  Dr.  Warfield  T.  Longoope,  to  be 
Bard  professor  of  the  practise  of  medicine  to 
succeed  Dr.  Theodore  C.  Janeway,  who  goes  to 
the  Johns  Hopkins  University.  Professor 
Longcope  is  also  nominated  medical  director  of 
the  Presbyterian  HospitaL  The  department  of 
therapeutics  has  been  merged  with  that  of 
clinical  medicine  and  Dean  Samuel  W. 
Lambert,  formerly  professor  of  therapeutics, 
has  been  appointed  professor  of  clinical  medi- 
cine. Dr.  Charles  C.  Lieb  has  been  appointed 
assistant  professor  of  a  new  department  of 
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pharmacology  and  Dr.  William  Darrach  has 
been  appointed  assistant  professor  of  surgery. 

Dr.  Ross  A«  Oortner,  since  1909  resident 
investigator  in  biological  chemistry  at  the 
station  for  experimental  evolution  of  the  Car- 
negie Institution  of  Washington,  has  been  ap- 
pointed associate  professor  of  soil  chemistry  in 
the  University  of  Minnesota. 

Dr.  Karl  F.  Meter,  whose  special  field  is 
the  tropical  diseases,  has  been  promoted  to  be 
professor  of  bacteriology  and  protozoology  in 
the  University  of  Galifomiai 

Dr.  J.  Howard  Aonew,  formerly  first 
assistant  in  the  department  of  medicine,  Uni- 
versity of  Michigan,  has  accepted  the  full  time 
professorship  in  medicine  in  the  University  of 
Alabama,  School  of  Medicine,  at  Mobile. 

At  Dartmouth  College,  Drs.  E.  J.  Rowe  and 
E.  S.  Allen  have  resigned  as  instructors  in 
mathematics,  the  latter  to  accept  an  instructor- 
ship  at  Brown  University,  Dr.  R.  D.  Beetle, 
of  Princeton  University,  and  Dr.  L.  C. 
Mathewson,  of  the  University  of  Dlinois,  have 
been  appointed  instructors  in  mathematics. 

D.  K.  Picken,  professor  of  mathematics  in 
Victoria  College,  University  of  New  Zealand, 
has  been  appointed  master  of  Ormond  College, 
Melbourne  University. 


DISCUSSION  AND  COBBESPONDENCE 

daoourian's  akalttical  meohanios 

In  the  issue  of  Science  of  April  8,  Dr. 
Dadourian  replies  to  my  criticism  of  his 
"  Analytical  Mechanics."  His  reply  was  read 
with  interest.  It  was  hoped  that  he  would 
clear  up  several  points  in  this  reply  that 
seemed  to  the  reviewer  as  unsatisfactory.  I 
do  not  wish  to  get  into  a  controversy,  but  it 
seems  to  me  that  his  standpoint  is  untenable. 

He  says  in  his  reply: 

It  is  a  fact  that  I  have  applied  vector  additioa 
to  forces  ivithout  hesitation,  but  I  have  shown  as 
little  hesitation  in  treating  velocities,  accelerations, 
torques,  linear  momenta  and  angular  momenta  as 
vectors.  Why  did  not  Professor  Bettger  accuse  me 
of  having  assumed  the  ''parallelograms*'  of  these 
magnitudes!  Is  the  ''parallelogram  of  forces'' 
more  of  a  dynamical  law  than  the  parallelogram  of 
torques,  for  instance  f    The  parallelogram  law  ap- 


plies to  any  veetor  and  is  not  at  all  a  cliaracteris- 
tic  of  f oreesj  therefore,  it  is  not  a  dynamical  law. 
It  does  not  even  deserve  being  called  a  "law" 
when  applied  to  a  special  type  of  vectors.  In  its 
most  general  form  the  "parallelogram  law"  is  the 
principle  of  the  indepoidence  of  mutually  per- 
pendicular directions  in  ^aoe,  a  purely  geometrical 
principle.  .  .  .  After  devoting  an  entire  chapter  to 
vector  addition  and  after  defining  force  as  a 
vector,  to  introduce  the  "parallelogram  of  forces" 
as  a  new  law,  as  Professor  Bettger  would  have  it, 
eould  serve  only  to  show  that  the  man  who  did  it 
could  not  have  a  clear  eonc^tion  of  the  meanings 
of  the  terms  he  was  using. 

Let  us  assume  that  a  body,  originally  in 
the  position  0,  movee  first  through  a  distance, 
a,  in  a  given  direction  and  then  through  a 
distance,  h,  in  another  direction.  Assume  the 
body  finally  to  be  in  the  position  C.  The  re- 
sultant displacement  then  is  OC  =  c.  The 
body  would  be  in  the  same  position,  C,  if  it 
had  moved  first  through  the  distance,  h,  and 
then  through  the  distance,  a,  that  is,  its  final 
position,  or  its  final  displacement  is  independ- 
ent of  the  order  in  which  the  two  displace- 
ments take  place.  They  may  take  place,  there- 
fore, simultaneously,  and  the  final  or  resultant 
displacement  is  still  equal  to  c.  If  then  we 
recognize  that  the  two  displacements  have  no 
mutual  effect  on  each  other,  or,  what  amounts 
to  the  same  thing,  that  the  displacements  are 
independent  of  each  other,  then  the  resultant 
displacement  may  be  represented  by  the  diag- 
onal of  a  parallelogram  of  which  the  two  dis- 
placements are  adjacent  sides.  As  soon  as  this 
"Principle  of  Independence"  is  once  recog- 
nized, then  the  "parallelogram  law"  can  be 
proved  to  hold  also  for  velocities,  accelera- 
tions and  other  conceptions  of  kinematics.  The 
parallelogram  law  as  applied  to  these  quan- 
tities is  then  equivalent  to  the  "principle  of 
the  independence  of  motions"  and  as  such  is 
a  purely  "geometric  principle."  These  quan- 
tities, displacements,  velocities  and  accelera- 
tions are  therefore  vectors  in  accordance  wiA 
the  definitions  of  a  vector,  and  the  principles  of 
vector  analysis  may  be  applied  advantageously. 

Vector  analysis  may  be  called  an  algebra 
that  rests  on  certain  (arbitrary)  assumptions, 
and  the  "  parallelogram  of  vectors  "  is  one  of 
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these  fundamental  assumptions.  To  define  a 
quantity  as  a  vector,  and  then  conclude  that 
the  parallelogram  law  holds  begs  the  whole 
question.  The  logical  way  to  proceed  would  be 
to  first  prove  that  the  quantity  is  a  vector, 
that  is,  that  the  parallelogram  law  holds  and 
then  (advantageously)  apply  the  principles  of 
vector  analysis.  We  can  not  prove,  however, 
that  a  farce  is  a  vector.  We  must  depend 
upon  experience  for  our  justification  in  assum- 
ing a  force  to  be  a  vector. 

We  do  not  know  what  a  force  is.    To  say 
that  '^ force  is  an  action"  explains  nothing, 
and  to  define  it  as  a  vector  begs  the  whole 
question.     Experience   and  experience   alone 
can  justify  us  in  dealing  with  forces  as  vectors 
of  a  certain  kind.    In  other  words,  the  ^^  paral- 
lelogram law  of  forces  "  is  nothing  more  than 
an  assumption  and  is  not  a  purely  '^  geometric 
principle."    If  we  assume  that  a  force  can  be 
measured  by  the  motion  it  produces,  and  if  we 
assume  that  the  effect  of  each  force  is  inde- 
pendent of  the  effect  of  the  other  forces  acting, 
then  it  follows  that  the  parallelogram  law  holds 
also  for  forces,  since  we  know  that  this  law,  as 
a  consequence  of  the  principle  of  independence, 
does  hold  for  the  motions  (accelerations)  pro- 
duced.    This  argument,  however,  makes  two 
assumptions.     First,  it  assumes  that  a  force 
can  be  measured  by  the  acceleration  it  pro- 
duces (in  its  own  line  of  action),  and,  sec- 
ondly, it  assumes  "  the  principle  of  independ- 
ence "  for  forces.    Now  these  two  assumptions 
ere    involved    in   Newton's    Second   Law   of 
Motion.    In  other  words,  the  parallelogram  law 
of  forces  is  a  consequence  of  Newton's  Second 
Law  of  Motion,  and,  therefore,  in  its  last 
analysis  is  an  assumption.     If,  however,  the 
parallelogram  law  is  once  assumed  for  forces, 
then  it  can  be  proved  for  moments  and  other 
(vector)  qualities  involving  force.    It  is,  there- 
fore, sufficient  to  assume  the  law  to  hold  for 
forces. 

It  is  a  question  whether  we  have  a  right  to 
assume  the  parallelogram  law  even  for  veloc- 
ities and  accelerations  without  proving  it,  and 
to  assume  it  for  forces  is  equivalent,  as  we 
have  seen,  to  assuming  Newton's  Second  Law 
of  Motion. 


In  my  criticism  it  was  stated: 

On  page  102  he  assames  that  a  force  is  propor- 
tional to  the  accelerations  produced.  This  as- 
sumes Newton's  Second  Law. 

In  reply  he  says: 

This  statement  is  not  quite  right.  The  relation 
between  force  and  acceleration  which  I  have  called 
force-equation  is  derived  on  page  106  from  the 
fundamental  principle  which  I  have  postulated. 
In  this  derivation  I  have  made  use  of  the  defini- 
tion of  kinetic  reaction  which  is  stated  and  illus- 
trated on  pages  102  to  105,  but  this  is  not  equiva- 
lent to  assuming  a  new  principle. 

This  is  true  as  far  as  it  goes,  but  he  fails 
to  add  that  the  form  of  this  "  force-equation  " 
depends  upon  the  actual  value  of  this  ''ki- 
netic reaction"  which  he  finds  as  the  result 
of  experiments  to  be  equal  to  the  mass  times 
the  acceleration  produced,  that  is. 

Kinetic  reaction  =  mf. 

He  seems  to  me  to  be  making  a  ''  distinction 
without  a  difference."  At  least  he  is  making 
an  assumption  here  that  is  equivalent  to  as- 
suming Newton's  Second  Law  of  Motion. 

E.  W.  Rettoer 

OoBNXLL  University 

ACCESSORT    CHROMOSOMES    OF    MAN 

In  reply  to  Professor  T.  H.  Morgan's  state- 
ment in  Science,  June  5,  1914,  I  wish  merely 
to  request  the  reader  who  may  be  interested 
to  read  my  note  of  May  16*  and  my  paper, 
"  Accessory  Chromosomes  in  Man,"  ^  and  then 
Professor  Montgomery's  paper,*  that  he  may 
decide  for  himself  whether  Montgomery  and 
I  have  not  agreed  in  the  main  regarding  the 
accessory  chromosomes  of  man.  This  was  the 
only  point  at  issue  in  my  former  communica- 
tion, which  was  meant  not  as  a  ^^  complaint," 
but  as  a  correction  to  a  misleading  inference. 

As  to  the  material  on  which  Montgomery 
and  I  came  to  different  conclusions  regarding 
a  second  pairing  of  the  ordinary  chromosomes. 
Professor  Morgan  is  mistaken  in  stating  that 

1  Science. 

^Biol  Bull,  XIX.,  4;  September,  1910. 
8  Jour,  Acad,  Nat,  Sci,  Phila.,  XV.,  seeond  series, 
1912. 
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we  obtained  our  results  from  ''  the  same  iden- 
tical preparations."  Montgomery  never  saw 
my  preparations,  nor  I  his.  For  a  minor  part 
of  his  work  he  used  some  material  from  the 
same  individual  I  had  worked  on,  but  this 
material  had  been  standing  in  alcohol  some 
two  years  before  he  obtained  it  from  me,  so 
that  it  is  to  be  expected  that  he  would  not  get 
as  clear-cut  preparations  as  from  freshly  fixed 
material,  to  say  nothing  of  the  fact  that  fixa- 
tion may  have  been  unequal  in  different  bits 
of  the  tissue. 

Concerning  the  question  of  sex  chromosomes 
in  fowls,  I  may  say  that  in  my  opinion  the 
final  word  has  by  no  means  yet  been  said. 
I  hope  in  the  near  future  to  contribute  some 
further  evidence  in  the  matter. 

M.  F.  Outer 


SCIENTIFIC  BOOKS 

Chemistry  in  AmericcL     Chapters  from  the 

History  of  the  Science  in  the  United  States. 

By  Edgar  F.  Smith,  Blanchard  Professor 

of  Chemistry,  University  of  Pennsylvania. 

Illustrated.     New   York    and  London,   D. 

Appleton  and  Company.    1914.    Pp.  xiii-h 

354.    Price  $2.50. 

In  his  preface  the  author  says :  "  The  writer 
has  lectured  for  several  years  to  his  graduate 
students  on  the  development  of  chemistry  in 
the  United  States.  A  mass  of  material  has 
been  collected,  most  of  which  is  not  only  in- 
teresting but  valuable.  Repeated  requests 
have  been  made  for  the  publication  of  these 
facts  as  a  history  of  chemistry  in  the  United 
States.  To  the  writer's  mind  the  information 
in  his  possession  is  not  sufficiently  complete 
to  warrant  such  an  important  undertaking. 
The  earliest  endeavors  of  our  country*s  scien- 
tists require  even  more  careful  and  extended 
research." 

The  earliest  contribution  to  chemistry  from 
this  country  appeared  September  10,  1767,  in 
the  Transactions  of  the  American  PhUosoph' 
ical  Society,  The  title  is  *'  An  Analysis  of  the 
Chalybeate  Waters  of  Bristol  in  Pennsyl- 
vania." The  author  is  Dr.  John  de  Nor- 
mandie.  Liberal  quotations  from  the  article 
are  given  which  show  that  the  author  used  the 


balance.  Then  follow  quotations  from  an 
article  by  James  Madison,  who  was  professor 
of  chemistry  and  natural  philosophy  at  Wil- 
liam and  Mary  College  as  early  as  1774,  and 
from  an  article  by  Dr.  Robert  McCauslin. 
The  author  of  the  book  thereupon  remarks: 
'^  These  communications  testify  to  a  spirit  of 
inquiry,  at  least,  on  the  part  of  our  early  de- 
votees to  science.  They  are,  further,  interest- 
ing in  that  they  show  the  use  of  the  balance  as 
early  as  1768  and  indicate  the  steps  of  analy- 
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SIS. 

In  1792  the  Chemical  Society  of  Philadel- 
phia was  founded  by  James  Woodhouse.  The 
fact  is  noted  that  the  members  of  this  society 
favored  Lavoisier's  doctrine  of  combustion. 

According  to  Dr.  Smith  ''the  arrival  of 
Joseph  Priestley  in  America  in  1794,  and  his 
frequent  presence  among  the  men  of  science 
of  that  day,  greatly  stimulated  scientific 
studies."  But  Priestley's  thoughts  appear  to 
have  been  on  theological  subjects  fully  as 
much  as  on  scientific  in  these  latter  years  of 
his  life.  He  was  elected  professor  of  chemistry 
in  the  University  of  Pennsylvania  in  1794  but 
felt  obliged  to  decline  the  honor.  In  a  letter 
to  Dr.  Rush  in  reg^ard  to  this  he  says :  "  Noth- 
ing could  have  been  so  pleasing  to  me  as  the 
employment,  and  I  should  have  been  happy  in 
your  society,  and  that  of  other  friends  in  the 
capital,  and,  what  I  have  much  at  heart,  I 
should  have  an  opportunity  of  forming  an 
Unitarian  congregation  in  Philadelphia." 

Thomas  Cooper,  professor  at  Dickinson  Col- 
lege and  afterwards  at  the  University  of  Penn- 
sylvania, was  the  first  one  to  make  metallic 
potassium  in  this  country.  He  was  also  the 
editor  of  Thomas  Thomson's  ^System  of 
Chemistry."  From  1820  to  1834  he  was  presi- 
dent of  the  College  of  South  Carolina,  ^at- 
taining distin^ion  as  an  extreme  advocate  of 
the  States'  Rights  doctrine  during  the  nullifi- 
cation period." 

Robert  Hare,  who  was  bom  in  Philadalphia 
in  1781,  was  without  doubt  the  most  influentisl 
chemist  of  his  time  in  America.  In  1801,  when 
he  was  only  20  years  old,  he  communicated  to 
the  Chemical  Society  of  Philadelphia  a  de- 
scription of  the  oxy-hydrogen  blowpipe  which 
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afterwards  came  to  be  known  as  the  compound 
blowpipe.  The  communication  is  entitled 
^^  Memoir  of  the  Supply  and  Application  of 
the  Blow-pipe,  Containing  an  Account  of  the 
New  Method  of  Supplying  the  Blow-pipe  either 
with  Oommon  Air  or  Oxygen  Oas;  and  also 
of  the  Effects  of  the  Intense  Heat  Produced 
by  the  Combustion  of  the  Hydrogen  and  Oxy- 
gen Gases/'  Of  this  Dr.  Smith  justly  re- 
marks, "It  is  a  real  landmark  in  scientific 
discovery." 

Hare  later  became  professor  in  the  Univer- 
sity of  Pennsylvania  which  position  he  held 
until  his  resignation  in  1847. 

Due  reference  is  made  to  Benjamin  Silli- 
man,  John  P.  Norton,  Evan  Pugh,  Robert  E. 
Rogers  and  Theodore  Wormley.  James  C. 
Booth  is  spoken  of  as  probably  the  first  Amer- 
ican to  study  analytical  chemistry  in  Ger- 
many. "With  an  education  probably  un- 
equalled at  that  time  \j  any  chemist  in  Amer- 
ica, he  returned  to  the  United  States,  and,  in 
1836,  established  in  Philadelphia  a  laboratory 
for  instruction  in  chemical  analysis  and  ap- 
plied chemistry." 

Of  T.  Sterry  Hunt  (1826-1892)  the  author 
speaks  as  "an  active  participant  in  the  up- 
building of  chemistry  in  America.''  J.  Law- 
rence Smith  (1818-1883)  was  active  about  the 
same  time.  His  paper  on  a  method  of  analy- 
zing silicates  by  the  use  of  calcium  carbonate 
and  chloride  "was  a  very  valuable  contribu- 
tion to  analytical  methods." 

Frederick  A.  Genth  (1820-1893)  was  a  Ger- 
man by  birth.  He  came  to  this  country  in 
1848.  After  "conducting  a  laboratory  for 
commercial  analysis  and  the  instruction  of 
special  students  in  chemistry,  he  became  pro- 
fessor of  chemistry  in  the  University  of  Penn- 
sylvania in  1872. 

"  His  earliest  contributions  were  upon  geo- 
logical subjects.  Later  he  devoted  much  time 
to  mineralogical  problems.  The  chemical  re- 
search by  which  he  is  best  known  relates  to 
the  ammonia  cobalt  bases  (the  cobaltamines) 
developed  jointly  with  Wolcott  Gibbs.  His 
original  memoir  was  published  in  1851  and 
contained  the  first  distinct  recognition  of  the 
existence  of  perfectly  well  defined  and  crystal* 


lized  salts  of  the  ammonia  cobalt  bases.  The 
joint  monograph  of  (}enth  and  Gibbs  appeared 
in  1856.  This  elaborate  and  extended  research 
has  always  stood  among  the  finest  chemical 
investigations  ever  made  in  this  country." 

"  Wolcott  Gibbs  (1822-1908)  for  years  held 
the  most  commanding  xK>sition  among  the 
chemists  of  the  United  States." 

"It  was  Gibbs's  peculiar  merit,  that  he, 
more  than  any  other  man,  introduced  into  the 
United  States  the  German  conception  of  re- 
search as  a  means  of  chemical  instruction." 

His  investigations  covered  a  wide  range  of 
subjects  in  organic,  analytical,  organic  and 
physical  chemistry.  "It  was  in  the  great 
research  upon  the  ammonia  cobalt  bases,  to 
which  reference  has  already  been  made,  that 
Gibbs  finally  found  himself." 

His  most  important  contribution  to  analy- 
tical chemistry  was  the  electrolytic  determina- 
tion of  copper  now  universally  used.  "The 
entire  field  of  electro-analysis  was  thus  thrown 
open  by  him."  His  remarkable  series  of  re- 
searches upon  the  complex  inorganic  acids,  the 
publication  of  which  began  in  1877,  continued 
well  into  the  'nineties. 

Gibbs  undoubtedly  exerted  a  powerful  influ- 
ence upon  the  development  of  chemistry  in 
this  country.  His  sympathy  with  young  men, 
his  enthusiasm,  his  absolute  fidelity  to  the 
highest  ideals  deeply  affected  many  a  young 
worker  and  helped  to  hold  him  on  a  true 
course. 

Others  whose  work  is  discussed  in  the  book 
before  us  are  Albert  Benjamin  Prescott, 
Samuel  W.  Johnson  (1830-1909),  a  pioneer 
in  agricultural  chemistry,  John  W.  Mallet 
(1832-1912)  of  the  University  of  Virginia, 
M.  Carey  Lea  (1823-1907)  and  Josiah  Parsons 
Cooke  (1827-1894)  of  Harvard. 

The  book  closes  with  some  account  of  J. 
Willard  Gibbs  (1839-1903)  of  Tale,  whose 
contributions  to  physical  chemistry  "are  fun- 
damental in  nature  and  of  broad  application." 

Dr.  Smith  has  wisely  refrained  from  speak- 
ing of  those  who  are  still  alive^  In  conclu- 
sion he  says:  "It  is  not  the  writer's  purpose 
to  discuss  the  investigations  which  have  come 
from  the  many  working  centers  of  the  United 
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States  during  recent  years,  that  story  awaits 
another  narrator;  but,  if  only  a  desire,  on  the 
part  of  Americans  to  learn  more  concerning 
the  place  which  American  chemists  occupy  in 
the  world's  history  of  chemistry,  is  awakened, 
this  compilation  of  facts  will  not  only  have 
been  a  pleasure  but  it  will  have  served  a  worthy 
purpose." 

The  book  is  to  be  regarded  as  a  ''compila- 
tion" and  not  as  a  histoiy.  All  American 
chemists  should  be  thankful  to  the  author  for 
the  pains  he  has  taken  to  collect  this  material 
and  for  placing  it  before  us.  It  furnishes  the 
basis  for  the  history  of  chemistry  in  America 
which  remains  to  be  written. 

It  is  interesting  to  note  the  fact  that  so 
many  of  those  who  are  necessarily  mentioned 
in  the  book  were  connected  with  the  Univer- 
sity of  Pennsylvania.  It  is,  therefore,  most 
appropriate  that  this  work  of  compilation  and 
comment  should  have  been  done  by  the  one 
who  at  present  holds  the  two  important  posi- 
tions in  that  university  of  provost  and  pro- 
fessor of  chemistry. 

Ira  Remsek 

Das  Relativitdtsprinzip.  By  Lorentz,  Ein- 
stein and  Minkowski.  Leipzig:  B.  G.  Teub- 
ner.     1913.    Pp.  89. 

Under  the  general  title  Fortschritte  der 
mathematischen  Wissenschaften  in  Mono- 
graphien,  Otto  Blumenthal  is  issuing  a  series 
of  which  number  2  is  a  collection  of  six  papers 
by  eminent  advancers  of  mathematical  physios 
dealing  with  relativity. 

The  first  paper  is  a  short  note  by  Lorentz  of 
date  1895  in  which  the  hyi)othe8is  of  shorten- 
ing in  the  direction  of  motion  is  discussed, 
practically  for  the  first  time,  though  both  he 
and  FitzQerald  had  for  some  time  been  famil- 
iar with  it.  The  second  is  a  translation  of 
Lorentz's  very  famous  Electromagnetic  phe- 
nomena in  a  system  moving  with  any  velocity 
smaller  than  that  of  light,  dated  1904.  Here 
not  only  the  hypothesis  of  shortening,  but  the 
Lorentz  group,  fundamental  in  relativity 
theory,  is  found. 

The  third  article  is  Einstein's  epochal  for- 
mulation (1905)  of  the  principle  of  relativity 


as  a  fundamental  physical  principle  indepen- 
dent of  any  hypothesis  of  ahortening.  He 
goes  right  at  the  heart  of  the  matter  in  tiiat 
direct  way  which  has  been  so  characteristic 
of  his  theories.  The  next  ia  a  short  note,  not 
two  and  one  half  pages,  in  which  Einstein 
points  out  that  a  consequence  of  the  forgoing 
work  is  the  proportionality  of  mass  and 
energy. 

Minkowski's  Raum  and  Zeit  (1908)  is  the 
fifth  article.  Here  the  simple  four-dimensional 
formulation  of  mechanics  and  of  the  inverse 
square  law  of  attraction  is  first  clearly  ex- 
hibited— ^yet  not  so  clearly  that  Sommerfeld's 
explanatory  notes  are  unwelcome.  This  ad- 
dress of  Minkowski's  had  been  reprinted  sepa- 
rately, and  to  the  exhaustion  of  the  edition  is 
perhaps  due  the  publication  of  the  present 
collection. 

The  final  article  is  from  Lorentz's  Alte  und 
Neue  Frage  der  Physik  (1910)  and  forms  an 
appropriate  close  to  a  series  which  presents 
concisely  and  at  first  hand  the  steps  in  the 
development  from  the  Michelson  experiment 
to  the  full  fledged  theory  of  relativity. 

E.  B.  Wilson 

Controlled  Natural  Selection  and  Value  Mark- 
ing, By  J.  C.  NoTTBAM.  New  York,  Long- 
mans, Green  and  Co.  1914.  Octavo.  Pp. 
130. 

The  author  of  this  book  advances  a  new 
theory  to  account  for  the  origin  of  sexual  di- 
morphism and  of  polymorphism  within  animal 
species.  He  starts  with  the  assumption  that 
the  comi)etition  in  the  struggle  for  existence 
is  frequently  between  groups  rather  than  be- 
tween individuals.  Thus,  family  may  com- 
pete with  family,  or  pair  with  pair,  rather 
than  individual  with  individual.  Conspicu- 
ousness  on  the  part  of  one  member  of  the 
family  (its  least  necessary  member)  it  is  sup- 
posed, may  insure  persistence  of  the  family  by 
drawing  the  attacks  of  enemies  to  the  one  and 
thus  diverting  them  from  the  more  valuable 
members  of  the  family.  Thus  male  oon- 
spicuousness,  in  sexually  dimorphic  species,  is 
supposed  to  be  advantageous  to  the  female  and 
young.      ''Controlled    natural    selection    ac- 
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counts  for  both  the  origin  and  purpose  of  sec- 
ondary sexual  characters  in  the  following  way. 
Males  are  more  conspicuous  in  nature  than 
females:  males  are  less  valuable  than  females. 
Males  and  females  are  associated  together 
during  life,  and  especially  during  the  breeding 
season  when  the  difference  in  color  is  greatest, 
and  when  their  difference  in  value  is  highest; 
therefore  according  to  the  theory,  the  con- 
spicuous color  of  the  male  serves  to  control 
natural  selection  in  such  a  way  that  the  less 
valuable  male  will  be  killed  in  preference  to 
the  more  valuable  female." 

It  is  assumed  that  if  the  male  is  taken,  the 
female  and  young  will  not  be  taken.  But  the 
reader  might  reasonably  inquire  how  the  fam- 
ily would  be  benefited  by  the  loss  of  its 
strongest  member,  and  how  the  survivors  would 
be  protected  after  his  demise.  Is  it  to  be  sup- 
posed that  the  appetites  of  all  enemies  will  be 
permanently  appeased  by  a  single  meal,  and 
that  the  father  having  been  taken  the  family 
will  not  be  further  molested? 

Not  only  conspicuousness  due  to  color  but 
also  such  as  may  arise  from  movement,  sound 
or  scent  is  interpreted  in  this  same  way.  This 
puts  a  new  meaning  on  courtship  and  other 
means  of  display  and  on  song,  which  are  all 
supposed  to  be  protective  to  the  family  in 
which  they  occur  by  causing  the  destruction 
of  those  individuals  which  thus  advertise 
themselves,  which  result  is  then  supposed  to 
give  the  others  a  better  chance  to  survive. 

For  illustrations  in  support  of  his  theory 
the  author  relies  chiefly  upon  British  birds, 
though  reference  is  frequently  made  also  to 
insects. 

W.  E.  Castle 


PUBLICATION  OF  THE  AMEBIC  AN  EPHE- 
MEBI8  AND  NAUTICAL  ALMANAC 

FOB  1916 

The  American  Ephemeria  and  Nautical 
Almanac  for  the  year  1916,  recently  issued  by 
the  U.  S.  Naval  Observatory,  differs  materially 
in  construction  and  arrangement  from  previ- 
ous numbers  of  this  publication. 

The  preparation  of  this  volume  marks  the 
inauguration  of  the   scheme  of  cooperation 


adopted  by  the  congress  of  representatives  of 
the  various  national  Ephemerides  held  at  Paris 
in  1911.  In  accordance  with  this  agreement  a 
portion  of  the  material  contained  in  the  vol- 
ume for  1916,  including  the  greater  part  of 
the  Greenwich  Ephemerides  of  the  moon  and 
planets  and  the  apparent  places  of  the  stars, 
has  been  supplied  by  the  foreign  almanac 
offices,  while  the  office  of  the  American  Ephe- 
meris  has  in  turn  furnished  to  all  foreign 
offices  the  data  regarding  eclipses,  occultations, 
physical  ephemerides  of  the  sun,  moon  and 
planets,  etc.  This  system  of  exchange  re- 
duces considerably  the  amount  of  duplication 
of  work  by  different  computers,  and  will,  it  is 
believed,  prove  mutually  beneficial  to  the 
offices  concerned. 

Congress  has,  however,  in  the  law  authoriz- 
ing this  exchange,  provided  that  any  such  ar- 
rangement shall  be  terminable  on  one  year's 
notice  and  that  the  work  of  the  Nautical 
Almanac  Office  during  the  continuance  of  any 
such  arrangement  shall  be  conducted  so  that 
in  case  of  emergency  the  entire  portion  of  the 
work  intended  for  the  use  of  navigators  may 
be  computed  by  the  force  employed  by  that 
office,  and  without  any  foreign  cooperation 
whatsoever;  and  that  employees  whose  services 
in  part  can  be  spared  on  this  account  may  be 
employed  in  improving  the  tables  of  the  plan- 
ets, moon  and  stars,  to  be  used  in  preparing 
for  publication  the  annual  volumes. 

A  rearrangement  of  the  material  contained 
in  the  first  part  of  the  Ephemeris  has  been 
made,  with  the  view  of  giving  it  in  better  and 
more  convenient  form  for  the  astronomer. 
Instead  of  giving  portions  of  the  ephemerides 
of  the  sun  and  moon  alternately,  month  by 
month,  there  is  now  given  for  the  entire  year 
first  the  ephemeris  of  the  sun  complete,  then 
the  ephemeris  of  the  moon  complete,  then  the 
ephemeris  of  each  of  the  seven  major  planets. 

Other  changes  worthy  of  note  are  the  fol- 
lowing: Daily  ephemerides  are  given  for  35 
circumpolar  stars  instead  of  25,  and  they  have 
been  arranged  in  more  convenient  form.  The 
apparent  right  ascensions  of  stars  whose 
declination  is  less  than  60^  are  given  to  0."001, 
and  the  apparent  declinations  of  all  stars  are 
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given  to  O.^'Ol.  The  data  relative  to  edipeeSy 
occultations,  physical  ephemerides  and  satel- 
lites, are  given  in  Greenwich  time  instead  of 
Washington  time.  The  style  of  type  adopted 
permits  the  publication  of  much  of  the  mate- 
rial in  a  more  condensed  form  without  loss  of 
legibility. 

The  preparation  of  the  material  for  the 
American  Ephemeria  and  Nautical  Almanac 
for  1917,  on  the  same  general  lines  as  the 
volume  for  1916,  is  now  well  advanced. 

J.  A,  HOOGEWERFF 

U.  S.  Naval  Obsxrvatobt 


BOTANICAL  NOTES 

forest   TH^  DIBEA8B8 

A  HANDT  little  field  manual  for  the  practical 
use  of  foresters  has  been  prepared  by  E.  P. 
Meinecke,  forest  pathologist,  in  the  Bureau 
of  Plant  Industry  of  the  United  States  De- 
partment of  Agriculture,  under  the  title 
"  Forest  Tree  Diseases  Common  in  California 
and  Nevada.'^  In  less  than  70  pages  the  author 
manages  to  call  the  attention  of  the  reader  to 
about  twenty-five  diseases  of  various  parts  of 
the  tree,  and  to  give  some  general  notions  as 
to  the  nature  of  disease  in  plants,  and  the 
structure  of  the  fungi  which  cause  most  of  the 
tree  diseases.  Twenty-four  half-tone  repro- 
ductions of  photographs  help  to  make  it  easier 
for  the  young  forester  to  identify  the  particu- 
lar trouble  he  may  have  in  hand. 

ANOTHER  TREE  BOOK 

Appealing  largely  to  foresters  also.  Pro- 
fessor J.  H.  Schaffner's  "Field  Manual  of 
Trees,"  may  well  be  noticed  hera  For  the  re- 
gion covered  (Virginia,  Kentucky  and  Mis- 
souri northward,  and  westward  "  to  the  limits 
of  the  prairie")  we  do  not  know  of  a  more 
useful  little  book  than  this.  In  about  150 
pages  the  author  makes  it  possible  for  the 
reader  to  determine  the  name  and  relationship 
of  the  native  and  more  commonly  cultivated 
trees  of  the  northeastern  United  States.  It 
should  find  a  lafge  use  in  the  high  schools  of 
the  country,  and  the  young  forester  will  find 
it  a  most  handy  book  to  have  in  his  pocket 
when  he  goes  into  the  woods. 


a   PHARMAOEUnOAL  BOTAHT 

Ik  a  little  more  than  one  hundred  pages 
Professor  H.  W.  Youngken  and  F.  £.  Stewart 
have  condensed  the  principal  morphological 
and  taxonomic  portions  of  botany  that  they 
deem  should  be  known  by  the  student  before 
he  enters  the  field  of  pharmacology.  As  a 
hand-book  to  accompany  a  course  of  lectures 
this  little  book  should  prove  very  helpful,  and 
apparently  this  was  the  purpose  the  authors 
had  in  mind  when  they  prepared  the  text.  We 
imagine  that  this  booklet  or  one  something  like 
it  might  prove  useful  in  other  applications  of 
science,  as  in  agriculture,  horticulture,  agron- 
omy, medicine,  etc 

FLORA  OF  SOUTHEASTERN  WA8HINOT0N 

More  than  a  dozen  years  ago  Professors 
Piper  and  Beattie,  of  the  State  College  of 
Washington  published  a  useful  little  book 
under  the  title  "  Flora  of  the  Palouse  Region,'' 
and  now  they  bring  out  a  revision  and  exten- 
sion of  that  work  as  the  "  Flora  of  Southeast- 
em  Washington  and  Adjacent  Idaho."  In  its 
present  form  it  makes  an  octavo  book  of  nearly 
three  hundred  pages  of  close,  and  rather  small 
type.  In  all  1,130  species  are  described,  and 
it  should  be  understood  that  they  are  described 
and  not  merely  indicated  by  keys,  as  is  so  com- 
monly the  case  in  recent  local  floras.  In  fact 
this  is  a  genuine  manual  of  the  systematic 
botany  of  a  particular  region.  There  is  a  gen- 
eral key  to  the  families  at  the  beginning  of 
the  book,  followed  by  descriptions  of  the  fam- 
ilies (with  keys  to  the  genera),  descriptions  of 
the  genera  (with  keys  to  the  species),  and 
finally  good  descriptions  of  the  species.  The 
nomenclature  is  modem  and  all  specific  names 
are  decapitalized.  It  is  a  most  creditable 
piece  of  botanical  work. 

more   FIX>Rn>A    MANUALS 

Some  time  ago  (February  27,  1914)  we  no- 
ticed the  botanical  activity  of  Dr.  J.  K.  Small 
in  the  preparation  of  manuals  of  systematic 
botany,  from  the  ponderous  '^  Flora  of  the 
Southeastern  United  States,"  to  his  ''Flora 
of  Miami,"  "  Florida  Trees "  and  "  Flora  of 
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Lancaster  County  "  (Penn.)  and  now  we  must 
add  two  more  similar  books  to  his  credit.  They 
are  the  "  Flora  of  the  Florida  Keys  "  and  the 
"  Shrubs  of  Florida ''  both  of  which  appeared 
within  the  last  few  months.  The  first  is  a  neat 
little  vblume  of  about  160  pages  containing 
descriptions  of  the  seed  plants  growing  nat- 
urally on  the  islands  of  the  Florida  reef  from 
Virginia  Key  to  Dry  Tortugas,  a  distance  of 
about  225  miles.  As  the  author  remarks,  "  we 
find  here  a  tropical  flora  made  up  almost 
wholly  of  West  Indian  elements,  and  closely 
related  to  the  floras  of  Bermuda,  the  Bahamas 
and  Cuba.''  To  a  northern  botanist  it  seems 
strange  to  find  among  the  grasses  no  species 
of  Poa,  nor  of  Bromus;  in  the  sedges  no  spe- 
cies of  Carex;  in  Brasaicaceae  but  four  spe- 
cies; in  Rosaceas  no  species;  while  the  legu- 
minous families  aggregate  57  species ;  Euphov' 
hiaceae,  45  species;  MoLvaceae,  17  species,  and 
RuhidcecLe,  22  species.  Of  the  three  families 
of  composites  there  are  but  44  species. 

In  the  other  little  book  (of  140  pp.)  the 
northern  botanist  will  be  astonished  to  find  a 
shrubby  grass  [Lasiacis  (Panicum)  divari- 
cata],  a  buckwheat  (Coccolohis)  forming 
"  evergreen  shrubs  or  trees,"  the  Castor-oil 
plant  (Riciniis  communis)  "a  small  tree  or 
shrub,"  a  shrubby  heliotrope  (Helioiropium), 
and  a  low  shrubby  Eupatorium,  Both  books 
will  well  repay  careful  examination. 

SHORT   NOTES 

An  interesting  paper  by  Dr.  W.  B.  Mc- 
Dougal  on  "  The  Mycorhizas  of  Forest  Trees  " 
appeared  in  the  first  number  of  the  new  Amer- 
ican Journal  of  Forestry  showing  that  in  some 
cases  the  relations  between  the  tree  and  the 
fungus  is  symbiotic  and  sometimes  parasitic. 

Freda  M.  Bachmann's  paper  on  "  The  Origin 
and  Development  of  the  Apothecium  in  Col- 
lema  pulposum"^  is  a  valuable  contribution 
to  the  theory  as  to  the  phylogeny  of  the  Asco- 
mycetes  propounded  by  Dr.  E;  A.  Bessey,*  in 
which  he  suggested  that  the  first  Ascomycetes 
were  lichens.  In  her  paper  Miss  Bachmann 
says  ''  in  the  number  and  nature  of  its  sperma- 

"^ArcMv,  fSr  ZeUforachung,  Band  X.,  Heft  4. 
a  Mycol  Centralbl.,  Vol.  III. 


tia  and  in  the  manner  in  which  they  are  borne, 
Collema  pulposum  forms  about  the  most  per- 
fect conceivable  connecting  link  between  the 
aquatic  red  algae  with  many  non-motile  male 
cells  which  are,  however,  set  free,  and  such 
terrestrial  ascomycetes  as  Pyronema  and  the 
mildews  where  the  male  cells  are  reduced  in 
number  to  one  or  two  which  remain  perma- 
nently attached." 

A  recent  handful  of  papers  from  Professor 
Doctor  Aven  !N'elson  reminds  one  of  the  taxo- 
nomic  activity  of  the  director  of  the  Rocky 
Mountain  Herbarium  at  Laramie,  Wyoming, 
and  serves  to  show  that  there  is  still  much  to 
be  done  in  the  systematic  botany  of  the  central 
mountains  of  the  country. 

Dr.  O.  £.  Jennings's  '^  Manual  of  the  Mosses 
of  Western  Pennsylvania"  (1913)  should  have 
been  noticed  long  ago,  since  it  offers  to  botan- 
ists in  the  central  east  a  descriptive  manual  of 
these  plants  accompanied  by  fifty-four  full- 
page  plates  of  original  drawings.  The  book  in- 
cludes somewhat  more  than  four  hundred 
pages,  and  is  a  credit  to  the  author,  and  the 
institution  (Carnegie  Museum,  Pittsburgh) 
from  which  it  is  issued.  All  told  more  than 
275  species  and  varieties  are  described.  The 
treatment  is  modern,  the  specific  names  being 
decapitalized,  and  ''the  rulings  of  the  Inter- 
national Botanical  Congress,  held  in  Brussels 
in  1910,  have  been  followed." 

Charles  £.  Besset 
The  University  of  Nebraska 


SPECIAL  ABTICLE8 

CELL  PERMEABILITY  FOR  ACIDS 

Since  Overton's  first  extensive  and  well- 
known  studies  and  his  publication  of  the 
lipoid  theory,  interest  in  the  subject  of  cell 
permeability  has  continually  increased.  Al- 
though adherents  of  the  theory  have  modified 
and  supported  it  with  subsidiary  hypotheses 
the  two  essentials  remain  unchanged  to-day, 
namely — (1)  that  substances  which  are  most 
soluble  in  lipoids  (fat  solvents  or  fat-like 
bodies)  enter  living  cells  most  readily  and 
(2)  that  they  do  so  because  they  dissolve  in 
the  cell  surface  which  is  lipoid  in  nature. 
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Opinion  concerning  the  lipoid  theory  is 
divided  among  those  who  deny  the  truth  of 
both  first  and  second  statements;  those  who 
admit  the  first  but  not  the  second  and  those 
who  accept  the  theory  in  its  entirety. 

The  acids  form  a  group  of  substances  of 
particular  interest  in  this  connection  in  that 
they  are  bodies  widely  different  in  chemical 
composition  and  physical  properties — lipoid 
solubility,  degree  of  dissociation,  surface  ten- 
sion— ^yet  the  entrance  of  each  into  a  living 
cell  may  be  detected  by  the  same  method — 
color  change  of  a  suitable  indicator  within. 

It  is  impossible  to  stain  living  cells  with 
dyes  which  will  serve  as  ii^dicators  for  acid, 
as  I  had  previously  done  for  alkalies,^  so  that 
recourse  must  be  had  to  organisms  with  natu- 
ral indicators.  In  plants  the  blue  anthocyan 
pigments  of  petals  are  not  sensitive  enough  to 
weak  acids,  such  as  acetic,  to  warrant  their 
use.  In  animals  despite  the  number  and  the 
variety  in  color  of  pigmented  forms,  indicators 
are  very  rare. 

Last  winter  while  a  member  of  the  Great 


Barrier  Reef  Expedition  of  the  Carnegie  Insti- 
tution at  Washington,  I  discovered  a  Holo- 
thurian,  Stiehopus  ananas,  the  '^  prickly  fish " 
of  the  Beche  de  Mer  industry,  whose  viscera 
contain  a  purple  water-soluble  pigment  turn- 
ing red-orange  in  a  concentration  of  acid 
between  n/1,000  —  n/500.  The  chemical  com- 
position of  the  pigment  is  unknown,  but  it 
appears  related  to  the  antedonin  described  by 
Moseley*  from  crinoids  and  a  deep-sea  Hdo- 
thurian.  The  purple  color  is  contained  in  sacs 
or  bodies  of  unknown  nature  thickly  scattered 
just  under  the  epithelium  covering  the  vari- 
ous viscera,  and  is  especially  abundant  in  the 
testes  and  ovaries,  although  not  in  the  sperm 
and  egg  cells  themselves.  It  is  of  impor- 
tance to  note  that  the  pigment  is  contained  in 
or  surrounded  by  living  cells  and  death  of  the 
tissue  results  in  a  rapid  diffusion  of  the  purple 
from  the  cells  as  in  the  case  of  so  many  other 
pigments.  Acid  diffusing  toward  the  indi- 
cator must  therefore  pass  through  the  layer 
of  living  epithelial  cells. 

A  study  of  the  penetration  times  of  a  large 
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1  Jour.  Exp,  Zool.,  Vol.  10,  1910.  *  InsoL  in  xylol  from  n/100  cone  in.  water  but 

>  Quart.  Jour,  MioroBcop,  Science,  Vol.  17,  1877.      slightly  sol.   from  n/10  cone.     Bem&ining  aeids 
>Conc.  which  just  kiUs  in  20  hours.  insoL  from  n/10  cone,  in  water. 
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series  of  acids,  organic  and  inorganic,  was 
made  and  the  results  are  given  in  the  table 
on  p.  948.  Pieces  of  the  testis,  a  branched 
filamentous  oigan,  were  placed  in  a  n/100 
concentration  of  acid  and  the  time  for  color 
change  noted.  In  addition  the  partition 
coefficients  of  the  acids  between  xylol/water 
was  determined  as  a  measure  of  the  lipoid 
solubility.  Only  a  very  few  acids  will  pass  to 
xylol  from  n/100  concentration  in  water  and 
a  few  more  from  n/10  concentration.  The 
strength  of  the  acid  (after  Ostwald),  its  effect 
in  lowering  the  surface  tension  of  water  (after 
J.  Traube)  and  its  toxicity  for  cilia  (studies 
of  my  own  carried  out  in  Torres  Strait)  are 
also  included  in  the  table.  The  acids  are  ar- 
ranged in  order  of  efficiency  in  each  case. 
Those  with  nearly  the  same  effect  or  property 
are  tabulated  in  groups  and  in  an  order  to 
correspond  as  nearly  as  possible  with  the  pene- 
tration series.  An  asterisk  marks  the  acids 
considerably  out  of  place  in  each  series  as 
compared  with  the  i)enetration  series. 

With  the  exception  of  benzoic  and  salicylic 
all  the  acids  encounter  a  resistance — small  for 
some,  greater  for  others — at  the  cell  surface. 
K  the  tissue  has  previously  been  killed  this 
resistance  is  abolished  and  the  cells  become 
readily  permeable  for  all  acids.  The  specific 
permeability  of  the  tissue  for  each  acid  is 
therefore  dependent  on  the  living  cells. 

It  will  be  noted  that  there  is  no  exact  quan- 
titative agreement  between  any  two  of  the 
series.  The  best  agreement  is  between  pene- 
tration rate  and  toxicity;  the  worst  between 
penetration  rate  and  degree  of  dissociation. 
One  may  conclude  that  those  acids  are  most 
toxic  which  are  able  to  penetrate  the  cell  most 
rapidly,  a  conclusion  supported  by  my  results 
with  alkalies.  In  neither  case  is  there  a  rela- 
tion between  toxicity  and  dissociation. 

As  regards  the  lipoid  theory  my  results  can 
not  be  said  to  wholly  support  it;  neither  do 
they  wholly  contradict  it.  The  same  state- 
ment applies  to  Traube's  Haftdruck  theory. 
There  is  a  general  relation  between  the  power 
to  lower  the  surface  tension  of  water  (capillary 
activity)  and  rate  of  penetration,  but  it  is  not 
exact.    With  acids  as  with  dyes  and  so  many 


other  substances,  Overton's  theory  applies  in 
the  majority  of  cases,  but  not  in  all.  In  my 
opinion  this  can  only  mean  that  the  power  of 
penetration  of  an  acid  depends  on  several 
variable  factors.  One  of  these  is  lipoid  solu- 
bility or  capillary  activity,  for  the  two  run 
more  or  less  parallel,  and  a  second  is  the 
strength  or  affinity  of  the  acid  for  certain  pro- 
tein substances  of  the  cell  surface.  This 
would  explain  the  rather  rapid  i>enetration 
of  strong  acids  little  soluble  or  insoluble  in 
lipoids. 

E.  Newton  Harvey 
PbincbtoN;  N.  J., 
April  28,  1914 

A    DESTRUCTIVE    STRAWBERRY    DISEASE 

Many  of  the  long-distance  strawberry  ship- 
ments of  this  season  have  suffered  serious 
injury  culminating  in  a  condition  designated 
by  the  consignees  as  "  molds  "  or  "  leaks." 

In  case  of  mold  the  berries,  one  or  more  per 
box,  often  quite  the  whole  contents  of  the  box, 
are  more  or  less  densely  covered  with  a  hairy 
mold. 

The  term  ''leak"  designates  a  condition  in 
which  a  liquid  issues  copiously  from  the  bot- 
tom of  the  box.  ''Leaks"  are  accompanied 
by  a  soggy  condition  of  the  berries  which  mat 
down  to  occupy  only  one  third  or  one  fifth  of 
their  original  volume. 

The  loss  occasioned  by  these  conditions  is 
very  large  and  will  in  all  probability  reach 
well  into  the  millions  this  season.  The  berries 
now  so  affected  originate  in  Louisiana  and 
Mississippi.  Data  are  not  available  concern- 
ing conditions  in  other  states.  The  conditions 
mentioned  have  not  occurred  in  previous  years 
to  sufficient  extent  to  attract  the  marked  atten- 
tion of  the  buyers  or  inspectors  though  it  is 
hardly  to  be  supposed  that  they  have  been 
entirely  absent. 

The  writer  on  April  30,  acting  for  the  Illi- 
nois Central  Railroad,  visited  the  berry  region 
of  Louisiana  to  ascertain  the  condition,  the 
cause,  and  to  irender  any  assistance  possible. 

A  preliminary  examination  at  Hammond, 
La.,  May  1,  of  berries  which  had  been  in 
refrigerators  over  night,  which  had  been  picked 
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about  eighteen  hours,  showed  that  these  berries 
on  an  average  exhibited  two  or  three  per  box 
with  very  small  rotten  spots,  perhaps  2  to  8 
mm.  in  diameter  though  only  rarely,  even 
under  the  lens,  was  any  mold  apparent. 

Visits  to  the  fields  showed  many  berries, 
green  as  well  as  ripe,  trotting  and  molding 
while  still  on  the  vines. 

While  several  types  of  fungi  were  present 
the  one  which  was  most  characteristic  was  a 
Boirytis,  probably  Botr^ia  cinerea. 

In  the  disease  history,  typically,  the  rotten 
spot  appears,  attains  a  sice  of  several  milli- 
meters. Then  a  slight  surface  mold  visible 
under  the  lens  comes  over  the  spot.  Later  the 
center  of  this  area  becomes  coated  with  the 
typical  Boirytis  conidia,  the  whole  berry  be- 
coming rapidly  involved. 

In  late  stages  the  picture  may  become  com- 
plicated by  invasion  of  other  fungi,  partic- 
ularly by  RhizopuB  nigricans. 

The  sorters  on  the  berry  farms  throw  out 
most  of  the  infected  berries  and  these  may  be 
seen,  bushels  of  them,  near  the  sorting  benches. 
Such  discarded  berries  when  several  days  old 
were  almost  always  covered  with  Botrytis 
spores  and  the  refuse  heap  reminded  one  of  an 
inmiense  culture  dish  of  this  fungus,  though 
invariably  contaminated  by  Rhizopus, 

To  ascertain  whether  apparently  sound 
berries  were  really  infected  culture  chambers 
were  improvised  of  jelly  jars  with  the  aid  of 
absorbent  cotton. 

The  following  tests  were  made  in  such 
dishes : 

1.  A  large  number  of  berries  showing  incip- 
ient decay  but  with  no  mold  visible  under  the 
lens,  were  cultured.  In  twenty-four  hours 
every  berry  showed  profuse  mold  in  nearly  all 
cases  of  the  Botrytis  type;  in  a  few  cases  other 
and  various  types. 

2.  A  large  number  of  apparently  healthy 
berries,  fully  ripe,  but  carefully  selected  were 
cultured.  These  at  twenty-four  and  at  forty- 
eight  hours  showed  no  mold. 

8.  A  large  number  of  ripe  healthy  berries 
were  severely  jammed,  bruised  and  crushed 
then  cultured.  They  showed  no  mold  in 
twenty-four  hours. 


4.  A  large  number  of  berries  showing  vari- 
ous imperfections,  sun  scald,  blister,  insect 
injuxy,  imperfect  fertilization  but  no  rotten 
spots  were  cultured.    No  mold  appeared. 

5.  Sound  berries  were  placed  half  covered 
with  water.  No  mold  appeared  in  twenty-four 
hours. 

All  of  the  above  tests  were  made  at  room 
temperature. 

From  the  practically  universal  presence  of 
the  Botrytis  on  young  infected  areas  and  its 
predominance  on  the  refuse  heaps  I  believe  that 
this  fungus  is  the  primary  cause  of  the  mold- 
ing, that  the  Botrytis  initiates  the  decay,  open- 
ing the  way  to  such  other  saprophytes  as  may 
be  present;  of  such  saprophytes,  Rhizopus  is 
by  far  the  most  prominent  and  most  abundant 

Laboratory  tests  which  I  have  since  made 
show  that  a  berry  inoculated  with  Rhizopus 
will  rot  rapidly  with  the  escape  of  a  large 
amount  of  liquid.  It  therefore  seems  probable 
that  the  ''leaks"  are  due  largely  if  not  en- 
tirely to  Rhizopus  invasion. 

Both  the  Boirytis  and  Rhizopus  have  been 
separated  in  pure  culture  in  my  laboratoiy 
and  further  study  of  these  as  well  as  of  the 
other  berry  fungi  wiU  be  made. 

In  the  way  of  prevention  extremely  rigid 
sortii^  should  be  emphasized  and  it  would 
also  be  well  to  prevent  the  refuse  heaps  from 
becoming  culture  beds  of  the  fungus.  This 
can  perhaps  best  be  accomplished  by  liberal 
use  of  lime. 

F.  L.  Stevens 

ITEBA.NA,  Illinois, 
May  8,  1914 


THE  AMEBICAN  CHEMICAL  SOCIETY 

The  forty-ninth  general  meeting  of  the  Ameri- 
can Chemical  Society  was  held  at  Cincinnati,  Ohio, 
Monday,  April  6,  to  Friday,  April  IQ.  The  naeet- 
ing  opened  with  a  council  meeting  on  the  eve- 
ning of  April  6.  Tuesday  morning  the  g»ieial 
meeting  of  the  society  was  held  in  the  anditorinm 
of  the  University  of  Cincinnati  and  was  addressed 
by  the  Hon.  Frederick  S.  Spiegel,  mayor  of  Cin- 
cinnati, and  by  President  Charles  W.  Dabney,  of 
the  University  of  Cincinnati,  both  wBleoming  the 
society  to  the  city.    President  T.  W.  BichardSy  of 
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the  American  Chemical  Societ7,  fittingly  re- 
sponded. The  society  then  held  a  general  meet- 
ing, at  which  the  following  papers  were  pre- 
sented : 

"The  Chemical  Problems  of  an  Active  Volcano" 
(illustrated) I  by  Arthur  L.  Day. 

''The  Chemical  Fitness  of  the  World  for  Life," 
by  L.  J.  Henderson. 

"Flame  Reactions,"  by  W.  D.  Bancroft. 

"Chemical  Beactions  at  Low  Pressures,"  by 
Irving  Langmuir. 

At  one  o'clock  the  society  adjourned  for  an 
excursion  to  the  Filtration  Plant  of  the  Cin- 
cinnati Water  Works,  optional  excursions  being 
available  to  the  following  plants: 

Andrews  Steel  Co.,  Wiedemann  Brewing  Co., 
Old  "76"  DistUling  Co.,  Frank  Tea  and  Spice 
Co.,  Heekin  Spice  Co.,  Icy-Hot  Bottle  Co.,  Cin- 
cinnati's New  City  Hospital  preceded  by  car  ride 
through  suburbs,  the  I>olly  Yarden  Chocolate  Co., 
W.  T.  Wagners*  Sons  Mineral  Waters. 

In  the  evening,  a  complimentary  dinner  was 
given  to  the  ladies  attending  the  meeting,  followed 
by  a  theater  party.  At  eight  o'clock.  P.m.,  a 
complimentary  smoker  was  held  at  the  Hotel 
Sinton,  with  550  members  and  guests  present. 
Mementos  were  given  to  all  those  attending,  and 
the  smoker  will  long  be  remembered,  especially 
for  the  interesting  and  witty  entertainment  pro- 
vided by  the  local  members,  and  by  talent  espe- 
cially engaged  for  the  occasion. 

Divisional  meetings  were  held  on  Wednesday 
morning  and  all  day  Thursday  at  the  University 
of  Cincinnati,  at  which  181  papers  were  pre- 
sented, a  special  symposium  on  the  teaching  of 
organic  chemistry  being  also  held  by  that  di- 
vision. 

Complimentary  lunches  were  furnished  on  Wed- 
nesday and  Thursday.  On  Wednesday  afternoon 
the  members  were  taken  through  the  works  of  the 
Globe  Soap  Company  and  Proctor  and  Gamble, 
with  the  following  optional  excursions  also  offered, 
W.  S.  Merrell  Chemical  Co.,  Lloyd  Library  and 
Museum,  Fleischmann  Distilling  Co.,  American 
Diamalt  Co.,  Eagle  White  Lead  Co.,  National  Lead 
Co.,  Lunkenheimer  Co.  Brass  Goods,  the  Zoolog- 
ical Gardens. 

On  Wednesday  evening  a  symphony  concert  was 
given  complimentary  to  the  members  of  the  so- 
ciety, and  the  immense  Emery  auditorium  was 
filled  to  hear  a  concert,  under  the  direction  of 
Ernst  Kuhnwald,  which  has  had  few  superiors  in 
the  history  of  American  music. 

On  Thursday  evening,  a  banquet  was  enjoyed 


by  the  members  at  the  Hotel  Sinton,  with  some 
300  present.  The  banquet  was  unusual  in  that 
especially  fine  music  was  furnished  by  soloists. 
A  decoration  particularly  worthy  of  note  was  an 
immense  American  Chemical  Society  pin  in  blue 
and  gold  flowers. 

On  Friday  a  special  train  complimentary  to  the 
members  of  the  society  took  them  and  their  guests 
to  Dayton  to  visit  the  works  of  the  National  Cash 
Begister  Company,  where  lunch  was  served  to  all 
of  those  attending,  after  which  the  train  pro- 
ceeded to  the  works  of  the  American  Boiling  Mills, 
at  Middletown,  and  from  there  to  Cincinnati. 
This  day's  excursion  was  particularly  enjoyed 
and  the  works  visited  were  among  the  most  in- 
teresting ever  opened  to  the  members  of  the  so- 
ciety. 

The  meeting  closed  with  the  arrival  of  the  mem- 
bers in  Cincinnati,  an<d  will  always  be  remem- 
bered by  those  present.  The  members  and  offi- 
cers of  the  Cincinnati  section  made  every  effort 
to  insure  the  comfort  and  entertainment  of  their 
guests,  and  their  hearty  good  will  will  never  be 
forgotten  by  the  recipients  of  their  hospitality. 

Meetings  of  all  of  the  divisions  of  the  society, 
as  well  as  the  India  Bubber  Section  and  the  Water, 
Sanitation  and  Sewage  Section  were  held.  De- 
tails will  appear  in  the  published  program,  as 
above  stated. 

The  meeting  was  the  largest  spring  meeting 
ever  held  in  the  history  of  the  society,  658  mem- 
bers and  guests  being  present. 

The  following  are  abstracts  of  the  papers  pre- 
sented before  the  various  divisions  so  far  as  they 
could  be  procured: 

DIVISION    OF    AGBICULTUBAL    AND    FOOD    GHEMISTBT 

Floyd  W.  Bobinson,  chairman 

Glen  F.  Mason,  secretary 

Address.    Floyd  W.  Bobinson,  chairman. 
Standards  of  Food  and  Drug  Chemists:  Edward 

GUDEMAN. 

The  Determination   of   Mixed   Carbohydrates   in 
Infant  Foods:  T.  M.  Bectoe  and  E.  B.  Wbt- 

TENQEL. 

In  preparations  containing  mixtures  of  sucrose, 
maltose,  lactose  and  dextrine,  the  sucrose  is  deter- 
mined by  loss  of  rotation  after  inversion  with  in- 
vertase.  The  dextrine  is  determined  by  loss  of 
polarization  after  precipitation  with  lead  acetate 
and  ammonia.  The  combined  polarization  of  the 
sucrose  and  dextrine  is  subtracted  from  the  total 
polarization,  giving  the  polarization  of  the  mal- 
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toBe  and  lactose.  A  copper  reduction  U  then  mn 
on  an  aliquot  of  the  solution  and  the  amount  of 
copper  reduced  bj  1  gm.  of  the  sample  is  calcu- 
lated. From  this  value  and  the  combined  polari- 
zation of  the  maltose  and  lactose  the  percentages 
of  these  sugars  are  calculated  by  a  formula. 

The  analyses  of  some  commercial  infant  foods 
by  this  method  are  given. 

The    Determination    of    Tannin    in    Tea:  H.    C. 

Fuller. 

The  powdered  tea  is  first  extracted  with  pe- 
troleum ether,  which  is  discarded,  and  then  per- 
colated with  50  per  cent,  alcohol.  The  alcoholic 
solution  is  precipitated  with  an  excess  of  lead  ace- 
tate solution  and  the  whole  made  up  to  a  definite 
volume.  An  aliquot  of  this  is  then  taken  and  the 
excess  of  lead  precipitated  with  hydrogen  in  the 
presence  of  sodium  hydroxide,  the  lead  sulphide 
being  filtered  into  a  tared  Gooch,  washed  and 
dried  over  sulphuric  acid.  A  blank  is  run  at  the 
same  time  and  the  difference  in  lead  figures  is  a 
measure  of  the  lead  taken  up  by  the  tannin. 

A  Bapid  Method  for  the  Determination  of  Sodium 
Chloride  in  Butter  and  ita  Substitutes:  T.  M. 
Bector. 

The  salt  is  determined  by  titration  with  silver 
nitrate  with  chromate  indicator,  in  a  water  solu- 
tion of  a  weighed  sample  of  butter  in  the  presence 
of  the  butter  fat.  Some  results  are  given  to  show 
that  the  butter  fat  does  not  interfere  with  the  ac- 
curacy of  the  method. 

A  Bapid  Method  for  the  Determination  of  Z7ii- 

Baponiflable  Matter  in  Fata  oful   OUs:   T.  M. 

Rectoe* 

The  sample  is  saponified  in  the  usual  manner 
and  the  alcoholic  soap  solution  diluted  to  an  alco- 
hol content  of  55  per  cent.  The  solution  is  then 
extracted  with  light  petroleum  spirit,  the  solvent 
evaporated,  and  the  residue  dried  in  vacuo  and 
weighed. 

Freedom  from  emulsification  is  claimed  for  this 
method. 

The  Determination  of  Caffein  in  Coffee  and  Tea: 

H.  C.  Fuller. 

The  sample  is  ground  so  that  it  will  pass 
through  a  OO-mesh  sieve  and  a  weighed  amount 
boiled  with  dilute  hydrochloric  acid;  the  decoc- 
tion filtered  and  the  extracting  process  repeated 
three  times  with  boiling  water.  From  the  filtrate 
the  caffein  is  removed  with  chloroform,  after 
rendering  alkaline  with  ammonia,  and  after  re- 
covering the  solvent  the  crude  caffein  is  dissolved 
in  acid  and  precipitated  with  iodide,  and  finally 


recovered  from  the  iodide  precipitate  by  treat- 
ment with  sulphite  and  shaking  out  with  chloro- 
form. 

The  Official  Method  for  Determininff  Crude-fiber  aa 
Applied  to  Cottonaeed  Meal:  Chas.  K.  Francis. 

The  Arsenates  of  Lead:  H.  V.  Tartar  and  B.  H. 

BOBINSON. 

Methods  have  been  developed  for  the  prepara- 
tion of  pure  lead  hydrogen  arsenate  and  lead  pyro- 
arsenate.  All  attempts  to  prepare  lead  ortho-ar- 
senate  have  failed.  A  new  basic  lead  arsenate  has 
been  pr^ared.  The  authors  believe  that  lead 
ortho-arsenate  is  not  a  constituent  of  the  ordinary 
commercial  salts  used  as  insecticides.  The  sub- 
stance present  which  has  been  thought  to  be  the 
ortho-arsenate  is  in  reality  the  basic  lead  arsenate 
mentioned  above.  The  specific  gravity  of  pure 
lead  hydrogen  arsenate  is  5.786  and  of  the  basic 
arsenate  is  7.10.  Analytical  methods  have  been 
worked  out  for  the  quantitative  estimation  of  lead 
hydrogen  arsenate  in  the  presence  of  the  basic 
arsenate.  This  paper  will  soon  be  presented  in 
full  for  publication  in  the  Journal  of  the  Ameri- 
can  Chemical  Society, 

The  Changes  Produced  by  the  Wrapping  of  Bread: 
H.  B.  Bishop. 

The  Determination  of  Lecith^irphosphorus  m  Mae- 
aroni  and  Farinaceous  Articles:  H.  C.  Fuller. 
The  macaroni  is  thoroughly  softened  with  hot 
water,  the  mass  treated  with  a  large  excess  of 
alcohol,  the  liquid  filtered  and  the  solid  substance 
treated  with  further  portions  of  alcohol;  the  com- 
bined alcoholic  solutions  are  evaporated  and  the 
residue  extracted  with  ether,  which  dissolves  the 
lecithin.  Phosphoric  acid  is  determined  in  the 
latter  by  ignition  of  calcium  acetate  and  finishing 
in  the  usual  way  with  ammonium  molybdate  and 
magnesium  mixture. 

Lobster  Oil:  H.  S.  Bailey  and  L.  B.  Burnett. 

In  the  cooking  of  lobsters  preparatory  to  can- 
ning there  is  always  a  layer  of  oil  collected  upon 
the  top  of  the  kettles.  For  a  number  of  years  it 
has  been  the  custom  of  the  packers  to  skim  off 
this  oil  and  sell  it  to  the  dealers  in  fish  oil  who 
doubtless  mixed  it  in  with  their  low-grade  prod- 
ucts. Through  the  kindness  of  Dr.  W.  D.  Bige- 
low  we  were  able  last  year  to  obtain  a  sample  of 
this  lobster  oil.  It  is  a  bright  orange  red  in  color 
and  has  a  characteristic  fishy  odor  and  taste.  A 
search  of  the  literature  failed  to  reveal  any  men- 
tion of  this  oil,  although  EQnigi  states  that  the 

iChem,  Nahr-u-Oenussm,,  Vol.  II.,  p.  493. 
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fresh  German  lobster  contains  about  1.84  per  cent, 
of  oiL 

An  analysis  of  this  particular  sample  gave  the 
following  results: 

Specific  gravity,  26V25''    0.9255 

Eefractive  index,  25°    1.4765 

Iodine  number    145 

Saponification   number    175 

Soluble  acids  (as  butyric)    OMjt 

Saturated   (solid)   acids   10.5)^ 

Unsaturated   (liquid)  acids   80^ 

Insoluble  acids   88j^ 

Acetyl  value    16.9 

Iodine  number  of  unsaturated  acids 16Q 

Iodine  number  of  saturated  acids 1.5 

Melting  x>oint    (capillary  tube)    of  solid 

acids    51.6*C. 

Molecular  wt.  of  unsaturated  acids 315 

Saponification  number  of  acetylated  fat  .  .184 

Tomato-Seed  OH:  H.  S.  Bailey  and  L.  B.  Bur- 
nett. 

The  rapidly  increasing  production  of  tomato 
pulp  and  catsup  in  the  United  States,  and  the  fact 
that  oil  is  already  being  made  on  a  commercial 
scale  from  the  waste  tomato  seeds  in  Italy, 
make  an  investigation  of  the  composition  of  this 
oil  very  desirable.  Last  season  a  few  pounds  of 
tomato  seeds  were  obtained,  and  pressed  in  an 
ezpeller  of  the  continuous  action  type.  The  oil 
thus  obtained  refined  and  bleached  easily  and  was 
apparently  a  satisfactory  food  oil. 

The  Digestibility  of  Com  Consvmied  by  Swine: 

S.  C.  Guernsey. 

Digestion  trials  to  compare  the  digestibility  of 
maize  in  the  natural  state,  with  that  of  the  shelled 
and  ground  grain,  the  latter  two  forms  being  fed 
both  dry  and  soaked,  were  conducted  in  1909  with 
10  heavy-weight  swine,  weighing  about  200 
pounds,  in  1910  with  the  same  number  of  light- 
weight animals  weighing  about  70  pounds,  and  in 
1911  with  10  light-weight  and  ten  heavy-weight 
hogs.  Each  year  the  different  forms  of  maize  were 
fed  through  four  ten -day  periods  to  the  swine, 
which  were  kept  in  cages,  five  animals  being  fed 
at  a  time,  each  receiving  one  form  of  com  through 
a  ten-day  period.  The  apparent  digestibility  was 
determined  by  weighing  and  analyzing  the  feed 
and  corresponding  feces,  the  latter  being  col- 
lected in  rubber  bags  attached  to  the  animals  by 
a  harness.  A  charcoal  marker  was  fed  at  the  be- 
ginning and  end  of  each  period  for  identification 
of  the  corresponding  feces.  The  light-weight 
awine   digested  whole-grain   on   cob,   and  shelled 


grain  more  thoroughly  than  did  the  heavy-weights, 
while  the  latter  utilized  the  soaked  ground  grain 
to  better  advantage  than  did  the  former.  With 
the  light  swine,  the  whole  grain  on  cob  has  the 
highest  digestion  coefficient,  then  dry  shelled,  dry 
ground,  soaked  shelled  and  soaked  ground  grain, 
while  with  the  heavy-weights  the  soaked  ground 
grain  has  the  highest  digestibility,  then  dry 
ground,  dry  shelled,  ear  and  soaked  shelled  com. 
A  remarkable  correlation  between  digestibility 
and  time  required  for  digestion  was  found  in  the 
series  of  experiments  conducted  in  1909-10,  brought 
to  notice  by  observations  on  the  interval  between 
the  feeding  of  bone-black  and  its  appearance  in 
the  feces.  In  a  general  way,  the  higher  the  coeffi- 
cient of  digestion,  the  longer  the  time  required  for 
the  feces  to  piEUBs  through  the  alimentary  canal,  and 
vice  versa,  which  holds  tme  with  both  classes  of 
swine  as  a  whole  or  as  separate  classes. 

Chemical  Changes  Occurring  During  the  Period  of 

Silage  Formation:  Ray  E.  Neidio. 

The  investigation  included  studies  of  the  prin- 
cipal chemical  changes  which  occurred  in  three 
silos  built  of  different  materials.  The  period  cov- 
ered was  the  first  three  weeks  after  filling  the  silos. 
The  rate  of  increase  or  decrease  of  the  following 
substances  was  determined  daily:  volatile  acids, 
non-volatile  acids,  soluble  carbohydrates  and  al- 
cohol. Daily  analyses  were  made  of  the  gases  of 
the  silos  and  temperatures  were  taken  by  means 
of  electric  thernu)meters  buried  in  different  parts 
of  the  silos.  The  results  show  that  sucrose  is 
hydrolyzed  to  invert  sugar  in  the  early  stages  of 
fermentation  and  then  a  very  gradual  loss  in  car- 
bohydrates is  noted.  The  soluble  carbohydrates  do 
not  disappear  entirely,  however,  and  those  re- 
maining were  identified  as  invert  sugar.  Along 
with  the  gradual  diminishing  of  the  carbohydrates 
there  is  a  uniform  rise  in  acidity;  both  volatile 
and  non-volatile  acids  are  formed,  the  latter  pre- 
dominating. The  volatile  acid  consists  mainly  of 
acetic  acid  together  with  some  propionic  acid;  the 
non-volatile  acid  is  the  inactive  or  racemic  va- 
riety of  lactic  acid.  Alcohol  was  found  in  small 
quantities  in  all  silos  in  slightly  varying  amounts. 
The  gas  analysis  showed  a  rapid  production  of 
carbon-dioxide  after  filling  the  silos,  reaching  the 
maximum  during  the  first  few  days  and  then 
gradually  decreasing.  Oxygen,  on  the  other  hand, 
was  found  only  in  traces  after  the  first  three  days. 
The  temperatures  were  quite  uniform  in  all  silos, 
the  maximum  temperature  observed  being  32.8^ 
Centigrade. 
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Preliminary  Note$  an  the  Cwring  of  Cuownber 

Fickle$:  H.  N.  Bilkt. 

The  activities  manifest  in  a  coring  tank  of  cu- 
enmber  pickles  seem  all  to  depend  npon  the  growth 
of  certain  bacteria,  known  as  "lactic-acid  bac* 
teria."  These  seem  to  govern  the  rate  of  fer- 
mentation, or  giving  off  of  gas,  and  the  produc- 
tion of  acid.  The  rate  of  fermentation  mechan- 
icallj  governs  the  rate  of  absorption  of  salt, 
which  is  also  influenced,  to  some  extent,  bj  the 
sice  of  the  pickle.  The  growth  of  mold  and  yeast 
seems  destructive  as  they  destroy  the  acid  which  is 
the  principal  keeping  factor  in  the  brine. 

A  Sapid  Graphic  Method  for  Calculating  Bation$ 

and  Dietaries:  D.  L.  Bandall. 

The  different  common  foods  were  classified  ac- 
cording to  the  weight  of  protein  in  a  hundred 
calorie  portion  and  were  arranged  graphically  on 
cards  so  that  the  distance  taken  up  by  any  quan- 
tity of  a  food  is  the  same  as  that  which  represents 
the  protein  as  plotted  to  a  definite  scale.  By 
suitable  manipulation  of  these  cards  one  can  de- 
termine the  quantity  of  different  foods  in  com- 
bination necessary  to  get  a  definite  amount  of 
protein  and  energy  and  can  determine  the  compo- 
sition of  any  mixture  of  foods,  all  this  being  done 
with  no  other  calculation  than  the  addition  of 
simple  whole  numbers  usually  less  than  ten. 

The  Hydrolysis,  under  Pressure,  of  Sugar  Solu- 
tions: W.  8.  HUBBABD  AND  W.  L.  MITCHELL. 

Notes    on   the  Determin<Uion   of    Total    Sulfur: 

Philip  L.  Blukknthal. 
Barium   in   Various  Plants:    Nicholas   Knight 

AND  Lbstir  W.  Busk. 

The  leaves  and  stems  of  thirteen  different 
plants  and  common  trees  have  been  examined  and 
barium  has  been  found  in  all  of  them.  Twenty- 
five  grams  of  the  leaf  or  stem  have  been  taken  for 
each  determination.  The  investigation  will  be 
extended  to  include  plants  from  widely  different 
localities. 

The  Non-uniformity   of  Drying   Oven   Tempera- 
tures: LosiN  H.  Baiuct. 

Tests  on  eight  different  types  of  drying  ovens, 
including  those  heated  by  gas,  electricity,  hot 
water  and  steam,  showed  that  only  those  ovens 
which  are  surrounded  by  boiling  water  and  steam, 
or  by  steam  alone,  maintain  uniform  temperatures. 
Other  ovens  show  maximum  variations  of  from 
15**  C.  to  24®  C.  throughout  the  drying  chambers, 
and  a  range  from  2**  to  17®  C.  from  the  tempera- 
ture indicated  by  thermometer  inserted  through 
the  top  of  oven  and  ordinarily  taken  as  the  tem- 


perature at  which  the  drying  is  done.  It  is  the 
type  rather  than  the  price  that  makes  a  good 
oven. 

The  Analysis  of  Alkali  Soils:  C.  N.  Gatun. 

The  determination  of  "alkali,"  in  soil,  is  one  of 
the  most  important  analyses  the  agricultural  chem- 
ist in  semi-arid  countries  is  called  upon  to  make, 
but  there  are  no  standard  methods  for  the  determi- 
nation. The  author  has  collected  and  made  a  com- 
parative study  of  many  of  the  methods  now  in  usa 
The  results  in  several  cases  were  not  even  com- 
parable, the  percentage  of  water  soluble  solids  by 
some  methods  amounting  to  several  times  that 
found  by  others.  Qilorides  corresponded  approxi- 
mately. The  chief  source  of  difference  lies  in  the 
completeness  of  solution  of  sodium  carbonate  and 
of  calcium  sulphate,  neither  of  which  is  dissolved 
easily  and  completely  from  the  soiL  The  highest 
results  were  obtained  by  the  method  in  use  at  the 
Arizona  Agricultural  Experiment  Station.  This 
consists  in  digesting  50  grams  of  soil  with  800  to 
100  C.C.  of  water  for  ten  hours  on  the  boiling 
bath,  whereby  a  constant  and  complete  extraction 
of  water-soluble  salts  is  secured.  Aside  from  the 
difference  due  to  completeness  of  extraction,  large 
discrepancies  were  found  in  determining  sodium 
carbonate. 

Dates:    Comparative  Cost   of,   in   Akron,   Ohio: 
Chas.  p.  Fox. 

The   Composition   of   Oooseherries,   with   Special 

Beference  to  their  Pectin  Content:  £.   H.  S. 

Bailet. 

Some  preUminary  analyses  have  been  made 
upon  a  variety  of  wild  spiny  gooseberries  that 
grow  abundantly  through  northern  latitudes.  The 
interior  of  the  half -ripened  berry;  the  condition 
best  suited  to  jelly  making,  consists  of  a  firm, 
hard,  glistening  mass,  with  but  few  seeds.  In 
order  to  obtain  the  juice  it  is  necessary  to  boil  the 
crushed  berries  repeatedly  with  water.  On  a 
large  scale  the  berries  yield  9.88  per  cent,  of  in- 
soluble material,  including  skins,  seeds  and  short 
stems. 

A  preliminary  analysis  of  the  berries  gives: 

Per  Genu 

Dry  solids 19.42 

Ash 87 

Ash,  soluble  in  water .87 

Ash,  insoluble  in  water .33 

Proteins    1.87 

Acid  (as  acetic)  1.27 

Since  pectins  are  precipitated  by  mineral  salts, 
the  question  is  raised  to  what  extent  the  use  of 
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hard  water  in  the  making  of  jelliee  reduces  the 
pectin  contact.  Experiments  in  this  line  are  being 
conducted.  A  bibliography  of  recent  work  is  ap- 
pended. 

A  Sapid  Method  for  Commerddl  Analysis  for  MarU 

and  Limestones:  O.  B.  Winter. 

The  commercial  value  of  marls  and  limestones 
used  for  agricultural  purposes  depends  largely 
upon  their  content  of  calcium  and  magnesium  in 
the  form  of  carbonates.  Two  methods  are  given 
for  estimating  lime — one,  precipitating  the  cal- 
cium oxalate  in  the  presence  of  oxalic  acid,  and 
the  other,  in  the  presence  of  hydrochloric  acid. 
The  carbon  dioxide  is  determined  by  treating  the 
sample  with  a  small  volume  of  hydrochloric  acid 
and  measuring  the  gas  evolved.  Besults  show  that 
this  method  for  carbon  dioxide  compares  favor- 
ably with  several  other  methods  when  certain  pre- 
cautions are  used. 

The  magnesium  is  determined  by  calculating  the 
amount  necessary  to  combine  with  the  carbon  di- 
oxide not  taken  up  by  the  lime. 

A  Method  for  the  Estimation  of  Calcium,  Stron- 
tium and  Magnesium  in  the  Presence  of  Fhos- 
phoric  Acid  and  Iron:  O.  B.  Winter. 
Calcium  and  strontium  are  precipitated  as  the 
oxalates  in  a  dilute  hydiochloric  acid  solution. 
The  oxalates  are  burned  to  the  oxides,  weighed 
and  then  nitrated  and  the  nitrates  weighed.  The 
amounts  of  each  (calcium  and  strontium)  are  de- 
termined as  follows:  (1)  By  separating  the  ni- 
trates with  absolute  alcohol  and  ether.  (2)  By 
calculation  from  the  amounts  of  oxides  and  ni- 
trates. The  magnesium  is  determined  as  mag- 
nesium pyrophosphate  in  the  filtrate  from  the  ox- 
alates, by  removing  the  ammonium  salts  and  silica, 
and  keeping  the  iron  in  solution  by  means  of 
sodium  acetate. 

The  Chemistry  of  the  Decomposition  of  Peat  and 
Muck:  C.  S.  BOBINSON. 

Some  Pot  Sxperiments  with  Mixtures  uiith  Peat 
and  Mawure  in  Connection  utith  Various  Fer- 
tilisers: 0.  S.  BOBINSON. 

BIOLOGICAL  CHSMI8TBT  DIVISION 

Carl  L.  Alsberg,  chairman 
I.  K.  Phelps,  secretary 
Coagulation  of  Albumen  by  Electrolytes:  Wilder 
D.  Bancroft. 

Colloidal  Swelling  and  Hydrogen  Jon  Coneentra- 
tion:  L.  J.  Henderson,  W.  W.  Palmer  and  L. 

H.  NSWBUBOH. 


The  Functions  of  Ammoniwn  and  Phosphoric  Acid 
in  the  Begnlatory  Excretion  of  Acid:  L.  J. 
Henderson  and  W.  W.  Palmer. 

Partition  of  the  Nitrogen  of  Plant,  Yeast  and 

Meat  Extracts:  P.  C.  QooiL, 

There  is  great  variation  in  the  precipitating 
power  of  the  different  reagents  compared.  Phos- 
photungstic  acid  precipitated  the  highest,  tannin 
salt  reagent  the  next  highest  and  acid-alcohol  the 
lowest  percentage  of  the  nitrogen  of  the  seven 
plant,  five  meat  and  one  yeast  extracts  examined. 
The  f ormol  titrated  method  gave  lower  results  for 
amino  nitrogen  than  the  Van  Slyke  method.  All 
of  the  methods  showed  a  larger  percentage  of  the 
nitrogen  present  in  a  more  completely  hydrolysed 
state  in  the  plant  than  in  the  other  extracts.  No 
kreatinin,  and  very  little  purin  nitrogen  was  found 
in  the  plant  extracts.  The  yeast  extract  was  high 
in  purin  nitrogen,  but  contained  no  kreatin  or 
kreatinin.  The  nitrogen  of  the  plant  extracts  was 
found  in  the  filtrate  from  the  acid-alcohol  reagent. 
Twenty-five  per  cent,  of  the  nitrogen  of  the  other 
extracts  was  precipitated  by  this  reagent.  The 
plant  extracts  showed  more  ammonia  by  the  Folin 
method  than  the  other  extracts. 

Comparison  of  the  Various  Methods  for  the  Quan- 
titative Determination  of  Sugar  in  Blood:  Max 
Kahk.     (By  title.) 

Clinical  Studies  of  the  Busso  Test:  Max  Kahn. 
(By  title.) 

Urinary  Catalase  in  HeaUh  and  Disease:  Max 
Kahn  and  C.  J.  Brim.    (By  title.) 

On  the  Presence  of  Oleic  Add  in  Oastrio  Contents 
of  Patients  Suffering  with  Ocutric  Carcinoma: 
Max  Kahn  and  J.  Subkis.     (By  title.) 

The  Lipins  of  Diseased  Human  Livers:  J.  Bosbn- 
BLOOM.     (By  title.) 

The  Potassium  Content  of  Cerebrospinal  Fluid  in 
Various  Diseases:  J.  Bosenbloom  and  Y.  L. 
Andrews.    (By  title.) 

A  Standard  in  the  Determination  of  Ammonia  by 
Nessleriging  with  the  Duboso  Calorimeter:  A.  B. 
Boss  AND  Katherine  B.  Coleman.    (By  titie.) 

Nephelometry  in  the  Study  of  Nucleases:  P.  A. 

KOBER. 

A  Soluble  Polysaccharide  in  Lower  Fungi:  A.  W. 
Dox. 

The  Chemical  Dynamics  of  Living  Protoplasm:  W. 
J.  V.  Osterhout. 
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The  Phy8iologio(U  Water  BeqiUrement  <md  the 
Growth  of  Plants  in  GlyeocoH  8ol%Uione:  Alvbid 
Dachnowbki  and  a.  Gobmlkt. 
Though  it  is  not  known  precisely  to  what  extent 
amino  acids  occur  in  peat  soils,  the  question  of  the 
ability  of  plants  to  utilise  directly  nitrogenous 
compounds  in  the  soil  other  than  nitrates  and  am- 
monia is  of  considerable  importance.  The  data 
presented  show  that  the  absorption  of  glycocoll  is 
not  connected  with  the  transpirational  water  loes, 
but  with  the  efficiency  of  the  nutritive  metabolism 
characteristic  of  the  plant,  and  with  the  amount 
of  water  retained  within  the  plant  and  involved 
in  metabolism.  Changes  in  body  weight,  if  taken 
as  the  measure  of  growth,  may  be  pronouncedly 
altered  by  the  quantity  of  the  metabolicaJly  re- 
tained water  as  well  as  by  the  deposition  or  re- 
moval of  reserve  materials  in  the  tissues.  The 
failure  to  promote  continuous  growth  may  be  due 
to  the  inefficiency  of  glycocoU  to  supply  material 
for  tissue  construction.  This  and  the  lack  of  avail- 
able water  enforce  compensating  processes  in  the 
plant.  The  apparently  inevitable  conclusion  is  en- 
tertained that  the  problem  of  the  water  require- 
ment of  plants  and  the  criteria  for  the  wilting 
coefficient,  in  particular  the  relation  between  the 
water  content  of  the  plant  and  that  of  the  soil  at 
the  time  of  wilting,  need  to  be  reinvestigated  more 
quantitatively  than  has  heretofore  been  attempted. 
The  retention  of  water,  not  transpiration,  is  the 
physiological  function  correlated  with  and  indis- 
pensable to  growth  in  general,  and  to  survival  and 
greater  areal  distribution  of  plants  entering  phys- 
ically or  physiologically  arid  habits.  (To  appear 
in  Amcr.  Jour,  of  Botany ,  Vol.  I.,  April,  1914.) 

The  Estimation  of  Amino  Acids  as  Such  in  the 

Soil:  R.  S.  PoTTEE  AND  R.  8.  Snyder, 
Methods  Adapted  for  the  Determination  of  De- 
composition in  Eggs  and  in  other  Protein  Prod- 
ucts: 11.  W.  Houghton  and  P.  C.  Weber. 
The  methods  that  were  found  most  applicable 
for  the  determination  of  decomposition  are  the 
Folin  titration  and  Nesslerization  methods  for 
free  ammonia,  Klein's  modification  of  Van  Slyke's 
method  for  amino  nitrogen  and  Folin-Wentworth 
method  for  acidity  of  fat.  Calculating  the  re- 
sults on  liquid  eggs  to  a  moisture-fat  free  basis, 
the  following  amounts  of  ammonia  nitrogen  in 
milligrams  per  100  grams  of  material  were  ob- 
tained: By  the  Folin  titration  method,  seconds 
gave,  11.4,  spots,  14.1,  light  rots,  17.3,  rots,  26.2, 
black  rots,  169.6;  by  the  Folin -nesslerization 
method,  seconds  gave,  12.4,  spots,  20.0,  light  rots, 
21.5,   rots,   29.9,   black   rots,    148.6.     The   amino 


nitrogen  determination  is  of  sendee  in  deteeting 
liquid  and  dried  blood  rings,  spots  and  light  roti. 
The  increase  in  the  acidity  of  the  fat  detects  spots 
and  worse  grades  of  eggs.  The  ammonia  methods 
applied  to  herring  give  results  indicating  deeora- 
position  of  tho  fish  after  standing  24  hours  at 
about  70®  F.  Applied  to  clams,  an  appreciable 
increase  in  the  ammonia  is  shown  afteat  keeping 
two  days  at  a  temperature  of  60®  F.  to  65®  F. 

Factors  Influencing  the  Qwdity  of  American  Sar- 
dines: F.  C.  Weber  and  H.  W.  Houghton. 
This  paper  embodies  some  of  the  results  of  the 
observations  and  studies  conducted  at  the  labora- 
tory established  by  the  bureau  of  chemistry  of  the 
Department  of  Agriculture  at  Eastport,  Maine, 
during  the  season  of  1913.  It  does  not  refer  to 
the  packing  of  sardines  in  California.  The  chief 
factors  responsible  for  the  lack  of  uniform  qual- 
ity in  oil  and  mustard  sardines  packed  on  the 
eastern  coast  are:  Excessive  pickling  and  salting, 
which  removes  a  large  amount  of  protein  material 
(amino  compounds),  and  lack  of  attention  in  se- 
curing a  uniform  degree  of  salting.  Use  of  fish 
containing  undigested  food,  particularly  "red 
feed,''  which  is  the  principal  cause  of  broken  and 
damaged  fish.  The  steaming  process,  which  re- 
moves a  great  deal  of  salt  and  fiavor  from  the  fish. 
Insufficient  drying  of  the  fish  before  padcing,  caus- 
ing in  the  finished  product  a  milky  appearanee  of 
the  oil,  a  slight  soapy  taste  and  the  fish  to  be  too 
soft.  Variations  in  the  composition  of  the  fish  at 
different  times  of  the  year  and  from  different  lo- 
calities, particulsrly  in  regard  to  the  fat  content. 
Quantity  and  quality  of  oil  used.  Freezing  and 
thawing  of  the  packed  goods.  Considering  all  the 
possibilities,  in  connection  with  this  industry,  the 
most  important  of  which  is  the  packing  for  qual- 
ity rather  than  quantity,  as  is  done  at  present,  it  is 
believed  that  sardines  can  be  produced  in  this 
country  that  are  in  every  respect  as  good  as  the 
foreign  sardines. 

The  Composition  and  Nutritive  Value  of  the  Pro- 
prietary Infant  Foods:  F.  C.  Wkbbk  and  F.  C. 
Cook. 

Chemical,  bacteriological  and  microchemical  ex- 
aminations were  made  of  36  proprietary  infant 
foods.  The  nitrogenous  constituents  were  sepa- 
rated and  analyses  were  made  of  the  water  extracts 
and  of  the  ash.  The  foods,  prepared  according 
to  the  manufacturers'  directions  for  a  three-moo^ 
formula,  were  analyzed.  Charts  based  on  tha 
analyses  of  the  foods  and  on  the  three-month  fo^ 
mulsB  were  prepared  and  the  foods  classified  accord- 
ing to  their  composition  and  method  of  pr^art- 
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tion  for  feeding.  The  results  of  feeding  the  three- 
month  mixtures  to  rats,  mice  and  kittena,  and  the 
nutritive  value  and  ratios  of  these  mixtures,  were 
tabulated.  The  chemical  deficiencies  and  abnormal 
nutritive  ratios  in  some  of  the  foods  are  con- 
firmed by  the  results  of  the  animal-feeding  tests. 
Foods  prepared  with  milk  and  water  give  uni- 
formlj  better  results  than  those  prepared  with 
water  alone.  A  comparative  study  on  puppies  of 
the  value  of  lactose  and  maltose  was  made. 

The  Electrical  Stimulation  of  Tissue:  Oliver  £. 

Glosson. 

In  using  standardized  inductorium  for  the  far- 
adic  stimulation  of  tissue  by  the  break  induced 
shock  it  was  found  that  the  point  in  the  primary 
circuit  where  the  break  is  made  and  the  distribu- 
tion and  nature  of  the  resistance  must  be  the  same 
as  used  in  standardizing.  Keeping  the  same  re- 
sistance in  the  primary  circuit  so  that  the  open  cir- 
cuit potential  difference  and  sunperage  remain  un- 
altered, the  position  of  the  secondary  in  the  region 
50  cm.  from  the  primary  may  be  made  to  vary  as 
much  as  15  cm.  for  the  same  stimulating  value  by 
changing  the  point  in  the  primary  circuit  where 
the  current  is  broken  or  by  changing  the  distribu- 
tion of  the  resistance.  In  the  secondary  circuit 
the  distribution  of  the  electrical  capacity  is  of 
very  great  importance  in  determining  the '  beta 
unit  of  Martin.  It  is  found  that  the  stimulating 
value  is  greatest  when  the  distribution  of  the  ca- 
pacity is  such  as  to  produce  the  greatest  fall  in  the 
average  absolute  negative  potential  (electron  po- 
tential) of  the  kathode  and  anode.  The  irritabil- 
ity was  greatest  with  an  anelectrotonic  change, 
just  the  opposite  to  the  usual  electro  tonic  findings. 
It,  however,  conforms  with  the  findings  which  point 
to  the  kations  as  being  the  important  factor  in 
stimulation. 

A  New  Apparatus  for  Determining  Crude  Fiber  in 
Foods,   Feeding-stuffs  and  Feces:   A.  D.  Eic- 

M£TT. 

In  crude  fiber  determinations,  it  is  often  very 
difficult  to  transfer  the  last  portion  of  the  insol- 
uble residue  from  the  flask  to  the  Gk)och  crucible 
or  funnel.  The  use  of  the  beaker  is  an  advan- 
tage, not  only  from  the  standpoint  of  accuracy, 
but  also  with  respect  to  the  saving  of  time.  The 
special  feature  of  this  apparatus  is  the  arrangement 
which  makes  it  possible  to  use  a  beaker.  It  con- 
sists of  a  specially  constructed  glass  cone  and  rub- 
ber ring  which  prevents  appreciable  loss  of  water 
vapor  during  the  boiling  and  thereby  any  increase 
in  the  concentration  of  the  acid  and  alkali  solu- 
tions.   The  inverted  cone  is  attached  to  a  Hopkins 


condenser  with  rubber  tubing  and  the  ring  is 
snapped  on  to  the  lower  edge  of  the  cone.  The 
condenser,  cone  and  ring  are  then  lowered  over  a 
400  c.c.  lipless  beaker  and  adjusted  until  the  con- 

• 

nection  between  the  rubber  ring  and  beaker  is 
tight.  The  entire  apparatus  is  fastened  in  place 
by  the  clamp  which  holds  the  condenser.  The  glass 
cone  is  provided  with  a  side-tube  attachment  which 
is  so  constructed  that  when  air  is  drawn  through 
the  apparatus  gently,  the  tendency  to  foam  is 
greatly  retarded. 

The  Carhon  Dioxide  Excretion  as  Modified  by  Body 

Weight:  G.  O.  Hiqlet. 

This  work  was  done  with  the  apparatus  de- 
scribed in  ''The  Carbon  Dioxide  Excretion  Result- 
ing from  Bicycling,"  Higley  and  Bowen,  Ameri- 
can Journal  of  Physiology,  XII.,  4,  page  311 
(1904).  There  were  nineteen  subjects,  students  in 
the  University  of  Michigan.  The  subjects,  who 
had  been  engaged  in  laboratory  work  for  several 
hours  preceding  the  experiments,  reclined  for  fif- 
teen minutes  preceding  the  putting  on  of  the  mask 
and  the  beginning  of  the  record.  The  average  ex- 
cretion of  carbon  dioxide  per  kilogram  of  body 
weight  was  .0063  grams.  Wide  departures  from 
this  value  seemed  to  be  due  (1)  to  an  excessive 
amount  of  adipose  tissue  in  the  body  of  the  sub- 
ject giving  low  results,  and  (2)  to  colds  and  to 
indigestion  giving  high  results. 

Proteins  of  the  Central  Nervous  System:  H.  H. 

McGbbqob  and  C.  G.  MacAsthub. 

A  study  of  the  proteins  of  the  central  nervous 
system  has  been  conducted  by  drying  the  fresh 
tissue  with  an  air  current  and  removing  a  large 
proportion  of  the  lipoids  by  cold  solvents.  After 
this  treatment  the  solubility  of  the  protein  in 
aqueous  solutions  is  found  to  be  greatly  increased, 
and  the  product  precipitated  by  addition  of  excess 
of  alcohol  contains  only  slight  amounts  of  lipoids. 
The  protein  obtained  by  this  method  contains  phos- 
phorus and  has  always  given  a  slight  though  defi- 
nite reaction  for  iron.  Whether  extracted  by  dis- 
tilled water  or  by  salt  solutions,  the  protein  is  not 
precipitated  upon  dilution:  the  extract  therefore 
contains  no  true  globulin.  Treatment  with  weak 
acetic  acid  yields  an  acid-precipitated  and  an  acid- 
soluble  fraction.  The  evidence  from  fractional 
heat  coagulation  and  fractional  salting  out  points 
to  the  individuality  of  the  protein,  instead  of  the 
presence  of  a  mixture  of  nucleoprotein  and  globu- 
lin. 

Enzymes  of  the  Central  Nervous  System:  H.  M. 
Enoush  and  C.  G.  MacAbthus. 
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Enzyme  extracts  were  made  directly  from  fresh 
tissue  bj  water^  dilute  acids,  dilute  alkalies,  dilate 
salt  and  glycerine.  After  several  days'  standing 
with  toluol  or  oil  of  mustard  as  a  preservative,  the 
extracts  were  examined.  Lipase,  peptase,  nuclease, 
proteinase,  peroxidase,  arbutinase,  salolase,  dex- 
trinase,  were  found  to  be  present.  Lipase  gave  ac- 
tivity on  the  following  substances  in  the  following 
order.  Triacetin,  monobutyrin,  ethyl  butyrate, 
olive  oil,  kefalin,  lecithin.  Sodium  glycocholate, 
saponin  sodium  phosphate,  were  activators  for 
lipase.  The  various  divisions  of  the  brain  con- 
tained the  same  enzymes,  but  in  different  amounts. 
The  cerebrum  extract  was  several  times  as  active 
as  that  of  the  medulla.  Gray  matter  is  much  more 
active  than  white  matter. 

Specificity  in  the  Action  of  Drugs  on  Brain  and 
Heart  Fosfatids:  C.  C.  MacArthub  and  G.  H. 
Caldwell. 

If  caffein,  cocain,  strychnin  and  other  brain 
drugs  show  their  specificity  by  some  particular  ef- 
fect on  brain  kefalin  and  brain  lecithin,  these 
drugs  ought  to  change  the  very  sensitive  calcium 
chloride  precipitation  limit  of  the  fosfatid  solu- 
tion. Many  series  of  determinations  gave  no  such 
result.  IHgi talis  strofanthin  (etc.)  should  effect 
heart  lecithin  and  heart  cuorin  solutions  in  a  simi- 
lar way.  No  consistent  results  of  this  kind  were 
noticed.  These  results  suggest  that  the  fosfatids, 
in  the  condition  isolated,  are  not  concerned  either 
through  their  solubilities,  through  changes  in  the 
state  of  aggregation,  or  through  chemical  combina- 
tion in  drug  action.  Probably  these  drugs  effect 
more  complex  combinations  or  more  labile  groups 
of  substances  than  those  we  isolate. 

Beduction  Processes   in   Plant   and   Soil:   M.    X. 

Sullivan. 

Plant  roots  possess  the  power  to  reduce  am- 
monium molybdate  to  the  blue  oxide  MO,Oa  and  to 
reduce  a  mixture  of  para-nitroso-dimethyl  aniline 
and  alpha  naphthol  to  naphthol  blue.  The  first  re- 
duction is  favored  by  a  slightly  acid  medium  and 
occurs  predominantly  within  the  parenchyme  cells 
just  back  of  the  root  tip.  It  is  probably  due  to 
nononzymotic  products.  The  second  reduction  is 
not  particularly  localized,  and  is  retarded  by  dilute 
acids,  favored  by  dilute  alkalies.  Certain  solids 
likewise  have  the  power  to  form  naphthol  blue  from 
the  mixture  of  para-nitroso-dimethyl  aniline  and 
alpha  naphthol.  Soils  possessing  this  power  do  not 
oxidize  easily  oxidizable  substances  such  as  aloin. 
Conversely,  as  far  as  invest! plated,  soils  acting  on 
aloin  do  not  form  naphthol  blue. 


The  Pauage  of  Nucleic  Acid  from  Plant  to  Me- 
dium: M.  X,  Sullivan. 

In  the  water  in  which  wheat  had  grown  for  six- 
teen days,  with  change  of  water  every  two  days, 
materia]  was  found  which  was  soluble  in  dilute 
alkali,  precipitated  by  dilate  acids  and  alcohol, 
contained  phosphorus,  gave  the  pentose  reactions 
and  on  hydrolysis  with  dilute  acid  gave  a  redneing 
sugar  and  xanthine  bases  such  as  guanine,  deter- 
mined by  color  reaction  and  formation  of  the  hy- 
drochloride, and  adenine,  determined  by  color  re- 
action. The  material  was  judged  to  be  nucleic 
acid. 

Chemical  Studies  upon  the  Genus  Zygadenus:  C.  L. 

Alsbebo. 

A  number  of  species  of  plants  of  the  genus 
Zygadenus  are  regarded  as  poisonous.  Great  con- 
fusion from  the  toxicological  standpoint  has  ex- 
isted in  this  genus  because  the  nomenclatare  of 
this  genus  has  not  always  been  clearly  understood. 
Thus  the  alkaloids  of  the  "veratrine"  group  have 
been  misnamed.  It  is  not  found  at  all  from  spe- 
cies of  the  genus  Veratrum.  Veratrum  contains 
no  veratrine,  but,  as  is  now  well  known,  is  a  mix- 
ture of  quite  different  alkaloids.  The  alkaloids  of 
the  '  *  veratrine ' '  group  are,  as  is  generally  known, 
obtained  from  sabodilla  seeds.  These  are  the 
seeds  of  a  species  of  Zygadenusf.  Hunt  was  the 
first  to  show  that  the  Zygadenus  Venenosus  of  the 
western  United  States  contains  the  same  or  simi- 
lar alkaloids.  Slade  confirmed  this  and  Heyl  and 
his  collaborators  obtained  a  crystalline  alkaloid, 
apparently  belonging  to  this  group,  from  Z.  w- 
termedius.  In  the  investigation  herein  reported, 
similar  alkaloids  were  obtained  in  cryatalline  form 
from  Z.  Venenosus,  Z.  elegans  and  Z,  coloradensis, 
all  of  them  very  toxic  and  with  similar  pharmaco- 
logical action.  From  a  member  of  a  closely  re- 
lated genus,  Amianthium  muscartcxicum,  a  similar 
active  principle  was  obtained  in  an  impure  state. 
Apparently  many  of  the  species  of  this  group  of 
lilies  contain  ** veratrine"  alkaloids  or  alkaloids 
related  to  it. 

Nephelometry  in  the  Study  of  Nucleases:  Phiup 
Adolph  Kobeb  and  Saba  S.  Gbav£s. 
The  nephelometer  can  be  used  for  the  stndy  oi 
nucleases,  if  an  acid  egg  albumin  solution  is  used 
as  a  precipitant.  This  reagent  will  reveal  the 
presence  of  one  part  of  yeast  nuclei  acid  in  1,000.- 
000  parts  of  water,  and  in  practical  work  is  sot 
affected  by  most  substances  found  in  physiological 
work.  Chables  L.  Pabsons, 
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